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INSTRUCTIONS TO ABSTRACTORS, 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


THE object of the British Chemical Abstracts is to furnish a concise 
account of the progress of chemical science and industry. It must 
be understood that as the abstracts are prepared for the information 
of chemists in general, they cannot possibly be made so full or so 
detailed as to obviate on the part of those who are engaged on special 
investigations the necessity of consulting the original memoirs. 


1, Titles of papers must be given literally, but unnecessary words 
such as “The,” “Improvements in,” “ Process for the,” etc., should 
be omitted. Where the original title is not sufficiently informative, 
an addition may be made in [| ], thus: 

Electrochemical reduction [of nitro-compounds]. 

The names (with initials) of authors should be clearly written, 
followed by the abbreviated title of the Journal (see p. 14), the year, 
volume number, and first and last pages of paper, thus: 

Dehydrogenation in presence of catalysts. M. G. Sranron and 
C. J. Hower (J. Amer. Chem. Soc., 1926, 48, 1873-1882).— 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order to obtain a clear and connected idea of 
its contents and to form a judgment of its importance and of the 
scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original. 

4. The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. Authors’ 
summaries: or conclusions may be found useful as the basis of 
abstracts, but in nearly every case it will be found necessary to 
supplement these with data from the body of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s views and results, As 
the chief function of an abstract is to be informative, it should 
recount the achievements of the work, not merely its scope. 
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6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, eithor by the 
author of the paper abstracted, or by some other author, has already 
appeared, reference to this should be made. 

8. Matter which has appeared once in the Abstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. The abstracts, including those of Patents, should contain a 
record of all new compounds ; the names of these are printed in italics 
and should therefore be underlined in MS. Crystal form need not be 
stated unless some special significance attaches to it, and it is not 
generally necessary to mention that a compound is colourless, or that 
a nitro-compound or picrate is yellow, etc. As a rule, details of 
methods of preparation or analysis, or generally speaking of work, 
are to be omitted, unless such details are essential to the understand- 
ing of the results, or have some independent value, Further, com- 
paratively unimportant compounds, such as the inorganic salts of 
organic bases or acids, should be mentioned quite shortly. Merely 
qualitative statements as to solubility should as a rule be omitted. 
On the other hand, data such as melting ard boiling points, sp. gr., 
specific rotation, etc., must be given in every case unless recorded in 
earlier papers. 

10. There is to be no duplication of abstracts in the A and B 
sections. When papers marked for abstraction for A contain matter 
of technical interest, or for B matter of purely scientific interest, this 
should be included in the abstract. 

11. Abstractors should not attempt to deal with papers sent to 
them which they consider too far outside their scope. Further, they 
should notify the Editor if more papers are being sent to them than 
they can handle satisfactorily. 

12. The Editor will be glad if abstractors will direct his attention to 
any papers which, in their opinion, merit notice and have not been 
abstracted, or to those papers which, although marked, do not appear 
to be worthy of an abstract. 

13. Abstracts of patents should be based on the “ Claims,” suwpple- 
mented where necessary by matter from the body of the specifications. 
Abstractors should notify the Editor if material sent to them for 
abstraction is insufficient for the production of an intelligible abstract, 
or if the patent appears to be devoid of scientific foundation. 
Illustrations should be used when required for a proper understanding 
of the invention. 

In English and Foreign Patents the date is the date of appli- 
cation ; when “a convention date” is given this should be added, 
thus: “Conv., 12. 9. 24.” For U.S. Patents the date is that of 
the Official Gazette containing the claims; the date of filing should 
also be given thus: “ Appl., 25. 6. 23” serial numbers are not 
noted. 
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5 
tion ‘ 
the 14. The following abbreviations are permitted :— 
point m. p. 
ady boiling point at 240° under 35 mm, pressure ...... b. p. 240°/35 mm. 
density 1-462 at 20° compared with water at 4°... d? 1-462 
observed rotation at 17° ai 
the specific rotation at 17° 
specific refraction for D line at 10° ................55 ni? 
not g.-mol. 
hat atm. 
of with decomposition (in connexion with m, p.)...... decomp. 
rk, absolute (temperature) ............csceceeeeeeneneeeeees Abs, 
nd- corr, 
ely British thermal B.Th.U. 
mm. 
to normal (for solutions) ................sssesssssseeseees N 
an Potential difference. PB. 
e.g. 
to i.e. 
on viz 
e- 
S. Nomenclature. 
% 15. Employ names such as sodiwm chloride, potassium sulphate for 
. inorganic compounds, and use the terminals ous and ée only in dis- 


g tinguishing compounds of different orders derived from the same 
elementary radical ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 


7 16. Term compounds of metallic radicals with the OH group 
f hydrowides and not hydrates, the name hydrate being reserved for com- 


d pounds supposed to contain water of combination or crystallisation. 
17. Term salts containing an amount of metal equivalent to the 
| displaceable hydrogen of the acid, normal and not neutral salts, and 
| assign names such as sodium hydrogen sulphate, disodium hydrogen 
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phosphate, ete., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. 

18. Names in common use for oxides should be employed, for 
example: NO, nitric oxide ; CO,, carbon dioxide ; P,O,9, phosphoric 
oxide ; As,O,, arsenious oxide ; Ke,O,, ferric oxide. 

19. In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,*CH,*CH,°CH,I a-iodobutane, 
a-chlorobutyronitrile. 

20. Isomeric open chain compounds must be represented as sub- 
stitution derivatives of the longest carbon chain in the formula ; for 


example, 


CH 
or CH, CH, CHMe-CHMe-CH, 


should be termed By-dimethylpentane, not methylethylisopropyl- 
methane, and CHO or CH, CHMe:CHMe-C0,H 


should be termed af-dimethylbutyric acid, not a88-trimethylpropionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

21. Use names such as methane, ethane, etc., for the normal 

raffins or hydrocarbons of the CnpHon,2 series of the form 
CH,°[CH,],°CH,, ete. Term the hydrocarbons C,H, and C,H, ethylene 
and acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,:C:CH,. 

22. Distinguish all hydroxyl derivatives of hydrocarbons by names 
ending in ol. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH groups. Compounds which 
are not alcohols, but for which names ending in ol have been used, 
are to be represented by names ending in ole, if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, PhONa, etc., should be termed sodium methoxide, 
sodium phenoxide, etc. 

23. The radicals indicated in the name of a compound are to be 
given in the order chloro-, bromo-, iodo-, fluoro-, nitro-, nitroso-, 
amino-, imino-, hydroxy-, aldehydo-, keto-, thiocyano-, acyloxy-,* 
alkyloxy-,* acyl-,* alkyl-.* 

24. Compounds analogous to the acids of the lactic series containing 
the OH group should be termed hydroxy-derivatives, aad not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, etc., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy-derivatives. Thus 
a-ethoxypropionic acid, OKt-CHMe’CO,H, instead of ethyl-lactic acid; 


* In these groups, closed chain radicals precede open chain radicals (¢.9., 
benzoyl, acetyl, or phenyl, methyl); within the same section, more saturated 
precede less saturated (¢.g., cyclohexyl, phenyl, styryl) or less complex, more 
complex (e.g., phenyl, naphthyl), univalent radicals precede bivalent, and so on. 
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3:4-diethoxybenzoic acid, (OEt),C,H,*CO,H, instead of diethylproto- 
catechuic acid ; and a-acetoxypropionic acid, 0Ac*CH Me*CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radical of protocatechuic acid by 
ethyl, thus, C,HEt,(OH),*CO,H, and not C,H,(OEt),-CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C,HBr,(OH),°CO,H. 

25. The term ether should be restricted to the oxides of hydro- 
carbon radicals and their derivatives, and the esters should be 
represented by names similar to those given to metallic salts, 

26. When a substituent is one of the groups NH,, NHR, NR,, NH, 
or NR, its name should end in ino; for example, 8-aminopropionic acid, 
NH,°CH,°CH,°CO,H, f-anilinoacrylic acid, NHPh-CH:CH-CO,H, 
a-iminopropionic acid, NH:CMe-CO,H. When, however, the NH, 
group is substituted with an acid residue such as acetyl it becomes 
acetamido, etc. 

27. Compounds of the radical SO,H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

28. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide, 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

29. The Chemical Society’s Collective Index (1913-1922) should be 
adopted as the standard of reference on questions of nomenclature not 
provided for in the preceding sections. 


Notation. 


30. In empirical formule the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F,8, P, and the remainder alphabetically. 

31. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 

32. To economise space, it is desirable: 

(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicals, whenever this does 
not interfere with the clearness of the formula. 

(b) That formule should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,, Pre for CH,°CH,°CH,, Pr® for CH(CH,),, Bu 
for CH,:[CH,],, Ph for C,H,;, Ac for and Bz 
for CO-C,H,. 

(c) That formule should be written in one line whenever 
this can be done without obscuring their meaning. 
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33. In representing the constitution of benzene derivatives, the 
relative positions of the radicals in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon fermula, 

(a) The abbreviations o-, m-, and p-, should be used in place 
of 1: 2- or ortho-, 1 : 3- or meta-, and 1: 4- or para. 

(b) In numbering positions in the case of substitution deriva- 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radical of each of these parent 
substances is to be regarded as in position 1 (compare 
Chemical Society’s Collective Index). 

(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


SO,H 


é \ Br is 2 : 5-dibromobenzenesulphonic acid ; 


Me 


is 3-bromo-o-toluidine-5-sulphonic acid. 


34. In representing the constitution of derivatives of other cyclic 
hydrocarbons, graphic formule should not be employed, but the 
system of numbering positions indicated in- Richter’s Lexikon der 
Kohlenstoff-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, pending the adoption of a scheme by the International 
Committee. 

35. Attention is directed to the list of physico-chemical symbols 
on pp. 10-13, which should be used whenever possible, and also to the 
list of radicals which appears at the end of the Chemical Society’s 
Collective Index. 


Manuscript. 


36. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts must be written on quarto paper (8 X 10 in.). 

37. Each abstract, however short, should be written on a separate 
sheet. 

38. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

39. The name of the abstractor must be written at the end of the 
abstract. 

40. Abstracts, whether in typescript or MS., should have a wide 
margin at the left side and sufficient space between the lines for 
insertion of corrections. 
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Proofs. 


41. Abstractors are expected to read and correct proofs carefully, 
and to check all names, formule, and figures against MSS. 

42, All proofs, however small, must be returned to the Editor not 
later than 24 hours after receipt from the printers. 


*,* The Editor's decision, in all matters connected with the 
Abstracts, must be considered final. 
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10 LIST OF PHYSICO-CHEMICAL SYMBOLS, 


List of Physico-chemical Symbols adopted by the Chemical Society. 


[See J.C.S., 1921, 119, 502—512.] 


1. Mathematical Symbols, 


Base of natural 


Diameter 
Ratio of cireumference to diameter. 
Summation....... 


| Usual 
symbol. 


2. Universal Constants. 


Acceleration due to gravity... sineeeesennaee 

Mechanical equivalent of 

Avogadro’s constant [number of molecules 
in 1 gram-molecule 

Gas constant per mole .. 

Faraday’s constant (number. of. coulombs 
per gram-equivalent of anion) ......... 

Charge on an electron 


ey BRS SS 


3. General Physics and Chemistry. 


Volume ....... 
Density (mass per unit volume)” 
Concentration 

Mole fraction .. 


Critical constants : pressure, volume, ‘tem- 
perature (centigrade), temperature — 


uced quantities: pressure, volume, | 


temperature, density 


van der Waals’s constants ..........sccccccecee | 


Molecular weight . 
Equilibrium 


van’t Hoff coefficient ..... 
Degree of dissociation (electrolytic, thermal, 


Alternative 
symbol, 


T 
T 
C 
Cc 
I 
I 
I 


| 
: 
| 
4 
| | 
| | 
| 
t 
v, V 
d D 
p, P 
c,C 
x 
Pes Ve 
| Pry Ur 
try Tr, 4, 
a,b 
9 
ccc A 
K, (Kz, Ky) 
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LIST OF PHYSICO-CHEMICAL SYMBOLS. 


4. Heat and Thermodynamics, 


Temperature (centigrade) 
Temperature (absolute) 
Reduced temperature 
Quantity of heat 

Specific c heat . 

Specific heat at constant pressure . 

Specific heat at constant volume ‘ 
Ratio of specific heats, Cy Cy 
Molecular heat ....... 
Molecular heat at constant pressure. 
Molecular heat at constant volume 
Latent heat per 
Latent heat per mole ..... 

Maximum work (diminution ‘of free energy) | 


5. Optics. 


Wave-length of light 

Refractive index .... 

Specific refractive power ‘(Gladstone ‘and 
Dale) ..... 

Specific refractive “power ‘and 
Lorenz) .... 


Molecular refractive POWEF 


of optical rotation 
ae cific rotatory power 
lecular rotatory power 
— Magnetic rotation 
lecular magnetic rotation 


! 


Usual 
symbol. 
t 
te, T. 
tr, Ly 
beay Lice 


PY o RO 


n 


TL, (rik 
Re, R, 


f 
(Rak 


6. Electricity and wee 


Current intensity 
Electromotive force ...... 

Electrode potential, or discharge potential 
of an ion 

Electrode potential ‘referred to the normal 
hydrogen or normal calomel electrode 
respectively, the = of which is 
taken as zero . 

Normal potential, i.e., the electrode poten- 
tial referred to the normal hydrogen or 
normal calomel electrode respectively, 
when the solution is molecular-normal 
in respect of all participating sub- 
stances and ions of variable concentra- 
tion . 

Dielectric constant 


Conductivity 


quivalent conductivity .. 
Equivalent conductivity at different dilu- 
tions—volumes in litres containing 


l gram-equivalent 


Q 


E,, E, 


Ajo Av» 


11 


Alternative 
symbol. 
6 


€ 


of 


e 
_ | 
5 
M[a] 
{w] 

M{w] 
I 
R Ww 

2 
K 

A 


LIST OF PHYSICO-CHEMICAL SYMBOLS, 


6. Electricity and Magnetism—(continued). 


Usual Alternative 
symbol. symbol, 
Equivalent conductivity of kation and 
of anion .. Ag, Ag 
Equivalent conductivity “of specified i ions... Ax: Acy 
Molecular conductivity ...... 
Velocity of kation and of anion in em ./ sec. | 
when the potential gradient is 1 volt = 
per bs a 
Transport number of ation a ‘and of. anion Ny, Ng 
Magnetic permeability .. 
Magnetic susceptibility K 


Symbol. 


List of Symbols, Arranged Alphabetically. 


Name of quantity. 

Atomic weight; maximum work. 

Van der Waals’s constant. 

Van der Waals’s constant. 

Concentration; molecular heat. 

Concentration; specific heat. 

Molecular heat at constant pressure, and at constant 
volume. 

Specific heat at constant pressure, and at constant volume. 

Alternative symbol for density. 

Diameter; total differential; density. 

Critical density. 

Reduced density. 

Electromotive force; electrode potential. 

Base of Napierian logarithms; charge on an electron. 

Electrode potential referred to the normal hydrogen or the 
normal calomel electrode, respectively, the potential 
of which is taken as zero. 

Normal potential, that is, the electrode potential referred to 
the normal hydrogen or the normal calomel electrode 
respectively, when the solution is molecular-normal in 
respect of all participating substances and ions of 
variable concentration. 

Faraday’s constant (number of coulombs per gram-equiv- 
alent of an ion). 

Acceleration due to gravity. 

Height. 

Current. 

Van’t Hoff’s coefficient. 

Mechanical equivalent of heat. 

Equilibrium constant. 

Equilibrium constant, when molar concentrations and 
partial pressures respectively are employed. 

Velocity coefficient of reaction. 

Latent heat per mole. 

Length; latent heat per gram. 

Molecular weight. 

Molecular rotatory power. 

Molecular magnetic rotatory power. 


Avogadro’ s constant (Loschmidt’s number) or number of 
molecules in 1 gram-molecule. 
Refractive index. 


12 
A 
6 
c 
Cy, 
| Cy 
| 
d 
d, 
d 
L,, 
| 
g 
i h 
} I 
i 
J 
K 
Ky 
k 
L 
M 
M[a] 
™ 
| 
n 
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List of Symbols, Arranged Alphabetically—(continued). 


Symbol. 


Ney Ne 
n, 


K 


A 
Atos Av, Aco 


Ao 


> 


Name of quantity. 


Transport number of kation and of anion. 

Refractive index (alternative symbol). 

Pressure. 

Pressure. 

Critical pressure : reduced pressure. 

Quantity of heat; quantity of electricity. 

Gas constant per mole; electrical resistance. 

Molecular refractive power, according to Gladstone and 
Dale, and to Lorentz and Lorenz respectively. 

Radius. 

Specific refractive power according to Gladstone and Dale, 
and to Lorentz and Lorenz respectively. 

Entropy. 

Absolute temperature. 

Critical temperature (on the absolute scale). 

Reduced temperature (absolute). 

Critical solution temperature (absolute). 

Time; temperature (centigrade). 

Critical temperature (centigrade). 

Critical solution temperature (centigrade). 

Reduced temperature (centigrade). 

Velocity of kation and of anion in cm./sec. when the poten- 
tial gradient is 1 volt per cm. 

Yolume. 

Volume. 

Critical volume : reduced volume. 

Electrical resistance (alternative symbol). 

Mole fraction. 

Degree of dissociation (electrolytic, thermal, etc.); angle 
of optical rotation. 

Specific rotatory power. 

Surface tension; ratio of specific heats. 

Diffusion coefficient. 

Variation. 

Partial differential. 

Electrode potential (alternative symbol); dielectric con- 
stant. 


| Electrode potential referred to the normal hydrogen or the 


normal calomel electrode respectively, the potential of 
which is taken as zero (alternative symbols). 

Normal potential, that is, the electrode potential referred to 
the normal hydrogen or the normal calomel electrode 
respectively, when the solution is molecular-normal in 
respect of all participating substances and ions of 
variable concentration (alternative symbols). 

Viscosity. 

Temperature (centigrade), (alternative symbol). 

Specific conductance (conductivity); magnetic suscepti- 
bility. 

Equivalent conductivity. 

Equivalent conductivity at different dilutions (volumes in 
litres containing 1 gram-equivalent). 

Equivalent conductivity of kation and of anion. 

Wave-length of light. 

Molecular conductivity ; magnetic permeability. 

Ratio of circumference to diameter. 

Summation. 

Surface tension (alternative symbol). 

Fluidity. 

Specific magnetic rotation. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


The -following is a list of Journals from which abstracts are made (directly or 
indirectly) by the Bureau of Chemical Abstracts. 


ABBREVIATED TITLE. JOURNAL. 

Abh. Bohm, Akad. . Abhandlungen der Bohmischen Akademie. 

Abh. Deut. Naturwiss. Med. Abhandlungen der Deutschen Naturwissenschaftlichen 
Ver. Bohmen und Medizinischen Verein, Bohmen. 

Acta Phytochim. : . Acta Phytochimica. 

Acta, Sci. Fennicae . . Acta Societatis Scientiarum Fennicae. 

Agric. Bull. F. M. 8S. . Agricultural Bulletin of the Federated Malay States. 

Agric. J. India . . Agricultural Journal of India. 


Agric. Res. Inst., Pusa, Rep. Agricultural Research Institute, Pusa, Report and 


(Bull.) Bulletins. 
Allgem. Z. Bierbrau. . . Allgemeine Zeitschrift fiir Bierbrauerei und Malz- 
fabrikation. 
Amer. J. Bot. . American Journal of Botany. 
Amer. J. Dis. Children . American Journal of Diseases of Children. 
Amer. J. Pharm. ° . American Journal of Pharmacy. 


Amer. J. Physiol. . . American Journal of Physiology. 
Amer. J. Publ. Health . American Journal of Public Health. 


Amer. J. Sci. . 4 . American Journal of Science, 

Amer. Min. American Mineralogist. 

Anal. Asoc. Quim, Argentina Anales de la Asociacién Quimica Argentina. 

Anal. Fis. Quim. : Anales de la Sociedad Espaitola de Fisica y Quimica. 


Analyst. : . Analyst. 
Annalen . ; ; . Justus Liebig’s Annalen der Chemie. 


Ann. Bot. : : . Annals of Botany. 

Ann, di Bot... Annali di Botanica. 

Ann. Chim. a bee . Annales de Chimie. 

Ann, Chim. Analyt. . . Annales de Chimie Analytique et de Chimie Appliquée. 

Annali Chim. Appl. . . Annali di Chimica Applicata. 

Ann. Falsif. Annales des Falsifications. 

Ann. hyg. pub. méd, légale Annales @’ hygiéne publique et de médicine légale. 

Ann. Inst. Pasteur. . Annales de l'Institut Pasteur. 

Ann. Physik . ° . Annalen der Physik. 

Ann. Physique . Annales de Physique. 

Ann. R. Staz. Chim. Agrar. Annali della R. Stazione Chimico Agraria Sperimen- 
Sperim. tale di Roma. 

Ann. sci. Univ. Jassy . Annales scientifiques de l’Université de Jassy. 


Ann. Soc. Geol. Congo . Annales de la Société géologique de Belgique: Publi- 
cations relatives au Congo Belge. 


Apoth.-Ztg. Apotheker-Zeitung. 
Arb. Gebiet. Physik, Math., Arbeiten aus dem Gebiete der Physik, Mathematik 
Chem. und Chemie. 


Arch, Entw.-mech. Org. . Archiv fiir Entwicklungsmechanik der Organismen. 
Arch. exp. Path. Pharm. . Archiv fiir experimentelle Pathologie und Pharma- 


kologie. 
Arch. Farm. sperim. Sci.aff. Archivio di Farmacologia sperimentale e Scienze affini. 
Arch, Fisiol. . Archivio di Fisiologia. 


Arch. Int. Med. ; . The Archives of Internal Medicine. 
Arch. ital. Biol. . . Archives italiennes de Biologie. 
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ABBREVIATED TITLE. 


Arch. Med. Pharm, milit. . 
Arch. Néerland. 


Arch, Néerland. physiol. 


Arch. Pharm. . 
Arch. Sci. phys. nat. ‘ 
Arch. Suikerind. Ned. -Indié 


Arkiv Kemi, Min., Geol. 
Astrophys. J. 

Atti Accad. Lincei 

Atti R. Accad. Sci. Torino 
Atti R. Ist. Veneto Sci. 


Beitr. Min. Japan. 

Berg-Hiittenm. Rundsch. 

Ber. . 

Ber. Deut. ‘pot. Ges. . 

Ber. Deut. pharm. Ges. . 

Ber. Oberhess. Ges. Natur. 
Heilkunde 

Ber. Ohara Inst. 


Forsch. 
Ber. Siichs. Akad. Wiss. . 


Berlin. Klin. Woch. . 

Bied. Zentr. 

Biochem, J. 

Biochem. Z. 

Bol. Acad. Nac. Ciencias, 
Cordoba 

Boll. Chim. farm. . 

Boll. Soc. Geol. Ital. . 

Boll. Soc. Med. “Chirurg 

Bot. Centr. 

Bot. Gaz. . 

Brass. Malt. . 

Brau- u. Malzind. 

Braunkohle 

Brennstoff-Chem. 

Brewers’ J. 

Brit. J. Phot. 

Brit. Med. J... 

Buletinul Chim. 

Bul. Soc. Chim. Romania . 

Bul. Soc. Romane Stiin. 

Bull. Acad. roy. Belg. 


Bull. Acad. Sci. Roumaine 
Bull. Assoc. ‘Chim. Sucr. . 


landw. 


Bull. Bureau of Standards 
Bull. Com. Géol. Finlande 


Exp. Stat. 
egu 
Bull. a Thérap. 


JOURNAL, 

Archives de Médicine et de Pharmacie militaires. 

— Néerlandaises de sciences exactes et natu- 
relles. 

Archives Néerlandaises de physiologie de homme et 
des animaux. 

Archiv der Pharmazie. 

Archives des Sciences se ues et naturelles, 

_ Voor de Suikerindustrie in Nederlandsch- 

ndié. 

Arkiv for Kemi, Mineralogi och Geologi. 

Astrophysical Journal. 

Atti della Reale Accademia Nazionale dei Lincei. 

Atti della Reale Accademia delle Scienze di Torino. 

Atti del Reale Istituto Veneto di Scienze, Lettere ed 
Arti. 

Beitrage zur Mineralogie von Japan. 

Berg- und Hiittenmannisches Rundschau. 

Berichte der Deutschen chemischen Gesellschaft. 

Berichte der Deutschen botanischen Gesellschaft. 

Berichte der Deutschen pharmazeutischen Gesellschaft. 

Berichte der Oberhessischen Gesellschaft fiir Natur- 
und Heilkunde zu Giessen. 

Berichte des Ohara Instituts fiir landwirtschaftliche 
Forschungen. 

Berichte iiber die Verhandlungen der Siichsischen 
Akademie der Wissenschaften 21 Leipzig. 

Berliner Klinische Wochenschrift. 

Biedermann’s Zentralblatt. 

Biochemical Journal. 

Biochemische Zeitschrift. 

Boletin de la Academia Nacfonal des Ciencias, Cordoba. 


Bolletino Chimico farmaceutico. 

Bolletino della Societa’ Geologica Italiana. 

Bolletino della Societa Medico-Chirurgica, Pavia. 

Botanisches Centralblatt. 

Botanical Gazette. 

Brasserie et Malterie. 

Brau- u. Malzindustrie. 

Braunkohle. 

Brennstoff-Chemie. 

Brewers’ Journal. 

British Journal of Photography. 

British Medical Journal. 

Buletinul Chimie. 

Buletinul Societitei de Chimie din Romania. 

Buletinul Societatii Romane de Stiinte. 

Academie royale de Belgique—Bulletin de la Classe 
des Sciences. 

Bulletin de la Section Scientifique de 1]’Académie 
Roumaine. 

Bulletin de l’Association des Chimistes de Sucrerie et 
de Distillerie. 

Bulletin of the Bureau of Standards (U.S.A.). 

Bulletin de la Commission Géologique de Fin- 
lande. 

Bulletin of the Forest Experiment Station, Meguro, 


Tokyo. 
Bulletin général de Thérapeutique médicale, chir- 
urgicale, obstétricale. 


= 
en 
id 
Ze 


16 JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
Bull. Geol. d’Alsace . 


Bull. Geol. Inst. Univ. Up- 
sal 


a 

Bull. Geol. Soc. Amer... 

Bull. Geol. Survey, U.S.A. 

Bull. Geol. Survey, West 
Australia 

Bull. Imp. Inst. ° 

Bull. Indian Ind. Lab. . 

Bull. Inst. Phys. Chem. 
Res., Japan. 

Bull. Johns Hopkins Hos- 

ital 


i 
Bull. School Mines and 
Met., Univ. Missouri 
Bull. Sci. Pharmacol. 
Bull. Soc. chim. ; 
Bull. Soc. chim. Belg. 
Bull. Soc. Chim. biol. 
Bull. Soc. @’Encour. . 


Bull. Soc. frang. Min. 
Bull. Soc. Frang. Phot. 
Bull. Soc. Géol. Belg. ‘ 
Bull. Soc. Ind. Mulhouse . 
Bull. Soc. Ind. Nord. 


Bull. Soc. Oural. Sci. Nat. 
Bull. Soc. Pharm. Bordeaux 
Bull. WellcomeTrop.Res.Lab. 


Cairo Sci.J. 
Canada Dept. Mines Publ. . 
Canadian Chem. Met. ; 
Canadian Med. Assoc. J. 
Caoutchouc et Gutta-Percha 
Casopis Math. Fysiky 
Cellulosechem. 
Centr. Min. 


Chem. App. ‘ 
Chem. Erde 
Chem. and Ind.. 
Chem. Ind. 
Chem. Listy 


Chem. and Met. Eng. 
Chem. News . : 
Chem. Trade J.. 
Chem. Umschau 


Chem. Weekblad. 
Chem.-Ztg.. . 
Chem. Zentr. 

Chim. et Ind. 
Collegium . 


JOURNAL. 
Bulletin du Service de la Carte Geologique d’Alsace et 
de Lorraine. 
Bulletin of the Geological Institution of the University 
of Upsala. 
Bulletin of the Geological Society of America. 
Bulletin of the U.S. Geological Survey. 
Bulletin of the Geological Survey, West Australia. 


Bulletin of the Imperial Institute. 

Bulletin of Indian Industries and Labour. 

Bulletin of the Institute of Physical and Chemical 
Research, Japan (Rikwagaku Kerkyujo Ihd). 

Bulletin of the Johns Hopkins Hospital. 


Bulletin of the School of Mines and Metallurgy, 
University of Missouri. 

Bulletin des Sciences Pharmacologiques. 

Bulletin de la Société chimique de een. 

Bulletin de la Société chimique de Belgique. 

Bulletin de la Société de Chimie biologique. 

Bulletin de la Société d’Encouragement pour 1’In- 
dustrie Nationale. 

Bulletin de la Société francaise de Minéralogie. 

Bulletin de la Société Frangaise de Photographie. 

Bulletin de la Societie Géologique de Belgique. 

Balletin de la Société Industrielle de Mulhouse. 

Bulletin de la Société Industrielle du Nord de la 


France, 

Bulletin de la Société Ouralienne des Amateurs des 
Sciences Naturelles & Catherineberg. 

Bulletin des Travaux de la Société de Pharmacie de 
Bordeaux. 

Bulletin of the Wellcome Tropical Research Labora- 
to . 

Cairo Scientific Journal. 

Canada Department of Mines Publications. 

Canadian Chemistry and Metallurgy. 

Canadian Medical Association Journal. 

Le Caoutchouc et le Gutta-Percha. 

Casopis pro péstovani Mathematiky a Fysiky. 

Cellulosechemie. 

fiir Mineralogie, Geologie und Paliionto- 

ogie. 

Apparatur. 

Chemie der Erde. 

Chemistry and Industry. 

Chemische Industrie. “7 

Chemické Listy pro Védu a Primysl. Organ de 
la ‘‘Ceské chemicki Spoletnost pro Védu a 
Prumysl.”’ 

Chemical and Metallurgical Engineering. 

Chemical News. 

Chemical Trade Journal. 

Chemische Umschau auf dem Gebiete der Fette, Oele, 
Wachse, und Harze. 

Chemisch Weekblad. 

Chemiker-Zeitung. 

Chemisches Zentralblatt. 

Chimie et Industrie. 

Collegium. 
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ABBREVIATED TITLE. 
Compt. rend. 


Compt. rend. Soc. Biol. 


Compt. rend. Trav. Lab: 
Carlsberg 

Dept. — 8. Australia, 
ull. 

Deut. med, 

EP. . 

Econ. Geol. 

Econ. Proc. Roy. ‘Dubl. Soc. 

Engineering 

Eng. and Min. J. 

[oy Stat. Rec. 


Farben- Ztg. 
Fermentforsch. . ‘ 
Feuerungstechnik 
Flora 
Foldtani Kézlony 

P 


Gas J. 

Gas- u. Wasserfach 
Gas World . ‘ 
Gazzetta 


Geol. For. Forh. 

Geol. Mag. . 

Gerber 

Giorn. Chim, Ind. Appl. 

Gummi-Ztg. ° 

Handl, Vijft. Nat. 

Hawaii Agric. Exp. Stat. 
Bull. 

Helv. Chim. Acta 

Indian J. Med. Res. 

India-rubber J. . 

Ind, Eng. Chem. 

Int. Rev. Sci. Pract. Agric. 


SugarJ. 
Iron Steel Inst. Carnegie 
Schol. Mem. 


J.0.8. 
Jahrb. geol. Reichsanst. 


Jahrb. Min. 
Jahrb. Min. Beil.-Bd. ‘ 
Jahrb. Radioaktiv. 


Jahrb. wiss. Bot. 
Jahresber. Ges.  vaterl. 
Kultur 


Japan. J. Med. Sci. 
Japan. J. Phys. . 
Jernk. Ann. 
J. Agric. Res. 
J. Agric. Sci. « 
J. Amer.Ceram.Soc.. . 


JOURNAL. 
Comptes rendus hebdomadaires des Séances de ]’Aca- 
démie des Sciences. 
Comptes rendus hebdomadaires de Séances de la Société 
e Biologie. 
Comptes rendus des Travaux du Laboratoire Carls- 


berg. 
Department of Chemistry, South Australia, Bulletins. 


Deutsche medizinische Wochenschrift. 

English Patent. 

Economic Geology. 

Economic Proceedings of the Royal Dublin Society. 
Engineering. 

Engineering and Mining Journal. 

Experiment Station Record. 

French Patent. 

Farben-Zeitung. 

Fermentforschung. 

Feuerungstechnik. 

Flora. 

Foldtani Koézlény. 

German Patent. 

Gas Journal. 

Gas- und Wasserfach. 

Gas World. 

Gazzetta chimica italiana. 

Geologiska Foéreningens i Stockholm Férhandlingar. 
Geological Magazine. 

Gerber. 

Giornale di Chimica Industriale ed Applicata. 
Gummi-Zeitung. 

Handelingen van het Vijftende Natuur. 

Hawaii Agricultural Experiment Station Bulletins. 


Heart. 

Helvetica Chimica Acta. 

Indian Journal of Medical Research. 

India-rubber Journal. 

Industrial and Engineering Chemistry. 

International Review of the Science and Practice of 
Agriculture. 

International Sugar Journal. 

Iron and Steel Institute, 
Memoirs. 

Journal of the Chemical Society. 


Carnegie Scholarship 


. Jahrbuch der geologischen Reichsanstalt. 


Neues Jahrbuch fiir Mineralogie, Geologie und 
Paliontologie. 

Neues Jahrbuch fiir Mineralogie, Geologie und Palae- 
ontologie, Beilage-Band. 

Jahrbuch der Radioaktivitit und Elektronik. 

Jahrbuch fiir wissenschaftliche Botanik. 

Jahresbericht der schlesischen Gesellschaft fiir vater- 
lindische Kultur. 

Japanese Journal of Medical Sciences. 

apanese Journal of Physics. 

Jern-kontorets Annaler. 

Journal of Agricultural Research. 

Journal of Agricultural Science. 

Journal of the American Ceramic Society. 
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ABBREVIATED TITLE. 


J. Amer. Chem. Soc. 
J. Amer. 
Assoc. 
J. Amer. Med. Assoc. 


Leather Chem. 


J. Assoc. Off. Agric. Chem. 


J. Biol. Chem. . J 
J. Canad. Min. Inst. . 
J. Chem. Ind. Tokyo . 


J. Chem. Met. Soc. S. Africa 


J. Chem. Soc. Japan. 
J. Chim. phys 


J. Coll. ‘Agric. Hokkaido 


J. Coll. Agric. Tokyo . 
J. Coll. Eng. Tokyo . 
J. Coll. Sci. Tokyo 


J. Exp. Med. . 
J. Franklin Inst. 
J. Gen. Physiol. . 
J. Genetics . 
J.Geol. . 
J. Geol. Soc. Tokyo 
J. Hygiene. 
J. Chem. Soc. . 
J. Indian Ind. Lab. . 
J. Indian Inst. Sci. 

J. Ind. Hygiene. 

J. Inst. Brewing ; 
J. Inst. Metals . * 


J. Inst. Petroleum Tech. 


J. Iron and Steel Inst. 

J. Jap. Ceram. Assoc. 
Landw. . 

J. Marine Biol. Assoc. 


J.Med.Res. . 
J. Min. Agric. . 

J. Path. Bact. . . 
J. Opt. Soc. Amer. 

J. Pharm. Chim. ° 
J. Pharm. Exp. Ther.. 


J. Pharm. Soc. Japan 


J. PhysicalChem. . 
J. Physiol. . 
J. Physiol. Path. gén. . 
J. Phys, Radium 

J. pr. Chem. ° 

J. 


roc. Asiatic Soc. Bengal. 


J.Proc. Roy. Soc. New South 
Wales 


JOURNAL. 
Journal of the American Chemical Society. 
Journal of the American Leather Chemists’ Associa- 
tion. 
Journal of the American Medical Association. 
Journal of the Association of Official Agricultural 
Chemists. 
Journal of Biological Chemistry. 
Journal of the Canadian Mining Institute. 
See Kogy6-K wagaku-Zasshi. 
Journal of the Chemical, Metallurgical, and Mining 
Society of South Africa. 
Journal of the Chemical Society of Japan. (Nippon 
Kwagaku Kwai Shi.) 
Journal de Chimie physique. 
Journal of the Uollege of Agriculture, Hokkaido Impe- 
rial University, Japan. 
Journal of the College of Agriculture, Imperial Uni- 
versity of Tokyo, Japan. 
Journal of the College of Engineering, Imperial Uni- 
versity of a 
Journal of the College of Science, Imperial University 
of Tokyo. 
Journal of Experimental Medicine. 
Journal of the Franklin Institute. 
Journal of General Physiology. 
Journal of Genetics. 
Journal of 
Chishitsugaku hi (Journal of the Geological 
Society of Tokyo). 
Journal of Hygiene. 
Quarterly Journal of the Indian Chemical Society. 
Journal of Indian Industries and Labour. 
Journal of the Indian Institute of Science. 
Journal of Industrial Hygiene. 
Journal of the Institute of Brewing. 
Journal of the Institute of Metals. 
Journal of the Institution of Petroleum Technologists. 
Journal of the Iron and Steel Institute. 
Journal of the Japanese Ceramic Association. 
Journal fiir Landwirtschaft. 
Journal of the Marine Biological Association of the 
United Kingdom. 
Journal of Medical Research. 
Journal of the Ministry of Agriculture. 
Journal of Pathology and Bacteriology. 
Journal of the Optical Society of America. 
Journal de Pharmacie et de Chimie. 
Journal of Pharmacology and Experimental Thera- 
eutics. 
Journal of the Pharmaceutical Society of Japan 
(Yakugakuzasshi). 
Journal of Physical Chemistry. 
Journal of Physiology. 
Journal de Physiologie et de Pathologie générale. 
Journal de Physique et le Radium. 
Journal fiir praktische Chemie. 
Journal - Proceedings of the Asiatic Society of 
Bengal. 
Journal and Proceedings of the Royal Society of 
New South Wales. 
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ABBREVIATED TITLE. 
J. Roy. Agric. Soc. . . 
J. Roy. Army Med. Corps . 
J. Roy. Hort. Soc. ‘ 
J. Roy. Soc. West Australia 
J. Russ. Phys. Chem. Soc. 
J. Scot. Met. Soc. ° 


J. Soc. Dyers and Col. ° 
J.Soc. Leather Trades Chem. 
J. Soc. Glass Tech. . 

J. 8. African Chem. Inst. 
J. Textile Inst. . 
J. UsinesGaz . 
J. Washington Acad. Sei. . 
J. West Scotland Iron Steel 


Inst. 

K. Svenska Vet. Akad. 
Handl. 

Kentucky Exp. Stat. sane 
Keram. Rundsch. i 


Kew Bull. 
Kogys- Kwagaku-Zasshi 


Koll.-Chem. Beih. . ‘ 
Kiihn-Archiv 

Kunststoffe 

Lancet 


Landw. Jahrb. . 

Landw. Versuchs. Stat. 
Louisiana Bull. . 
Louisiana Planter 
Lunds Univ. Arsskr. . ‘i 
Math. és Termés. Ert. 


Medd. K. Vetenskapsakad. 
Nobel-Inst. 

Medd. on Grénland 

Med. Genees. Lab. Weltevre- 
den 

Med. Chron. 

Med. Klinik 

Mem. Accad. Lincei . 

Mem. Accad. Sci. Torino 

Mem. Coll. Sci. Kyoto 


Mem. Coll. Sci. and Eng. 
Kyoto 

Mem. Dept. Agric. India . 

Mem. Manchester Phil. Soc. 

Mem. Soc. Ing. Civ. . 


Mem. Soc. Toscana Sci. Nat. 


Mém. Poudres . 
Metall u. Erz . ‘ . 
Metallurgie 


JOURNAL. 
Journal of the Royal Agricultural Society. 
Journal of the Royal Army Medical Corps. 
Journal of the Royal Horticultural Society. 
Journal of the Royal Society of West Australia. 
Journal of the Physical and Chemical Society of Russia. 
Journal of the Scottish Meteorological Society. 
Journal of the Royal Society of Arts. 
Journal of the Society of Chemical Industry. 
Journal of the Society of Dyers and Colourists. 
Journal of the Society of Leather Trades Chemists. 
Journal of the Society of Glass Technology. 


. Journal of the South African Chemical Institute. 


Journal of the Textile Institute. 
Journal des Usines & Gaz. 
Journal of the Washington Academy of Science. 
Journal of the West of Scotland Iron and Steel 
Institute. 
Kongliga Svenska Vetenskaps Akademiens Hand- 
ingar. 
ee Experimental Station, Bulletin. 
Keramisch Rundschau. 
Kew Bulletin. 
— (Journal of Chemical Industry, 
apan). 
Kolloid Zeitschrift. 
Kolloid-chemische Beihefte. 
Kosmos (Lemberg). 
Kiihn-Archiv. 
Kunststoffe. 
The Lancet. 
Landwirtschaftliche Jahrbiicher. 
Die landwirtschaftlichen Versuchs-Stationen. 
Louisiana Bulletin. 
Louisiana Planter. 
Lunds Universitets Ars-skrift. 
Mathematikai és Természettudomanyi Ertesité, Buda- 
pest. 
Meddelanden frén Kongl- Vetenskapsakademiens Nobel- 
Institut. 
Meddelser on Groénland. 
Mededeelingen uit het Geneeskundig Laboratorium te 
Weltevreden. 
Medical Chronicle. 
Medizinische Klinik. 
Memorie della Reale Accademia dei Lincei. 
Memorie della Reale Accademia delle Scienze di Torino. 
Memoirs of the College of Science, Kydté Imperial 
University. 
Memoirs of the College of Science and Engineering, 
Kyoto Imperial University. 
Memoirs of the Department of Agriculture in India. 
Memoirs and Proceedings of the Manchester Literary 
and Philosophical Society. 
5 de la Société des Ingénieurs Civils de 
ran 
Memorie della Societa Toscana di Scienze naturali 
residente in Pisa. 
Mémorial des Poudres. 
Metall und Erz. 
Metallurgie. 
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ABBREVIATED TITLE. 
Metrop. Water Bd. 
Milch. Zentr. . 

Min. Mag. . 


Mitt. Materialpriif. . 
Mitt. med. Ges. Tokyo 
Mitt. Naturforsch. Ges. 


Mitt. Path. Inst. K. Univ. 
Japan 
Monatsh. . 


Monatsh. Math. Physik 
Mon. Sci. . 
Month. Not. Roy. Astr. Soe. 


Minch. med. Woch. . 

Nachr. Ges. Wiss. 
tingen 

Nature 

Naturwiss. 

Naturw. Rdsch. 

New York Agr. Expt. Sta. 
Bull. 

New Zealand Dominion 
Laby. Rept. 

New J. Sci. Tech. 
Nippon Kwagaku Kwai Shi 
(J. Chem. Soc. Japan). 

Nova Acta Soc. Sci. 
Nuovo Cim. 
Ofvers. Finska Vet. 


Oesterr. Chem. -Ztg. 
Oversigt Danske Via. Selsk. 


Paper 
Papierfabr. 

Perf. and Essent. Oil Rec. . 
Per. spis. Sofia . 
Petroleum . 
Pfliiger’s Archiv. 


Pharm. J. 

Pharm. Weekblad 
Pharm. Zentr. 
Philippine J. Sci. 
Phil. Mag. 


Phil. Trans. 


Phot. J. . 

Phot. Korr. 

Physica . 

Physical Rev. 

Physikal. Z. 
Proc, Amer. Acad. Arts Sci. 


JOURNAL. 
Metropolitan Water Board Reports. 
Milchwirtschaftliches Zentralblatt. 
Mineralogical Magazine and Journal of the Mineral. 
ogical Society. 
Mittheilungen aus dem Materialpriifungsamt zu Gross- 
Lichterfelde West. 
Mittheilungen der medizinischen Gesellschaft zu 


okyo. 
— der Naturforschenden Gesellschaft zu 
alle. 
Mitteilungen aus dem pathologischen Institut der 
Kaiserlichen Universitit zu Sendai, Japan. 
Monatshefte fiir Chemie und verwandte Teile anderer 
Wissenschaften. 
Monatshefte fiir Mathematik und Physik. 
Moniteur Scientifique. 
Monthly Notices of the Royal Astronomical Society, 
London. 
Miinchener medizinische Wochenschrift. 
Nachrichten von der Gesellschaft der Wissenschaften 
zu Gottingen. 
Nature. 
Die Naturwissenschaften. 
Naturwissenschaftliche Rundschau. 
New York Agricultural Experiment Station Bulletins. 


New Zealand Dominion Laboratory Reports. 


New Zealand Journal of Science and Technology. 

Nippon Kwagaku Kwa Shi (Journal of the Chemical 
Society of Japan). 

Nova Acta Regiae Societatis Scientiarum Upsaliensis. 

Il Nuovo Cimento. 

Ofversigt af Finska Vetenskaps-Societétens Férhand- 
lingar, Helsingfors. 

Oesterreichische Chemiker-Zeitung. 

Oversigt over det Kongelige Danske Videnskabernes 
Selskabs Forhandlingar. 

Paper. 

Papier-Fabrikant. 

Perfumery and Essential Oil Record. 

Periodicesko spisanie Sofia. 

Petroleum (German). 

Archiv fiir die gesamte Physiologie des Menschen 
und der Thiere. 

Pharmaceutical Journal. 

Pharmaceutisch Weekblad. 

Pharmazeutische Zentralhalle. 

Philippine Journal of Science. 

Magazine (The London, Edinburgh and 

ublin). 

Philosophical Transactions of the Royal Society of 
London. 

Photographic Journal. 

Photographische Korrespondenz. 

Physica. 

Physical Review. 

Physikalische Zeitschrift. 

Proceedings of the American Academy of Arts and 
Sciences, 
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Proc. Amer. Phil. Soc. ‘ 
Proc. Amer. Physiol. Soc. . 
Proc. Amer. Soc. Biol. 

Chem. 
Proc. Amer. Soc. Civ. Eng. 


Proc. Amer. Soc. Testing 
Materials 

Proc. Austral. Inst. Min. 
Met. 

Proc. Camb. Phil. Soc. 

Proc. Durham Phil. Soc. 

Proc. Eng. Soc. W. Pa. . 


Proc. Inst. Civ. Eng. . 
Proc. Inst. Mech. Eng. . 
Proc, K. Akad. Wetensch. 
Amsterdam 

Proc. Nat. Acad. Sci. 
Proc, Nova Scotia Inst. Sci. 
Proc. Phil. Soc. Glasgow . 
Proc. Physical Soc. 5 
Proc. Physiol. Soc. 

Proc. Roy. Inst... 
Proc. Roy. Irish Acad. 
Proc. Roy. Soc. . 

Proc. Roy. Soc. Edin. ‘ 
Proc. Roy. Soc. Med. . 
Proc. Roy. Soc. Queensland 
Proc. Roy. Soc. Tasmania . 
Proc. Sci. Assoc., Vizian- 


agram 
Proc. Soc. Exp. Biol. Med. 


Proc. U.S. Nat. Mus. 
Proc. verb. Soc. Toscana Sci. 


Pub. ‘ Fac. Sci. Univ. 


Pulp and Paper Mag.. . 
Quart. J. Geol. Soc. . 

Quart. J. Med. . . ‘ 
Radium in Biol. Heilkunde 
Rec. Australian Mus. ‘ 
Rec. trav. bot. Néerland. . 
Rec. trav. chim. 
Rend. Accad. Sci. Fis. Mat. 

Napoli 
Rend. Ist. Lomb. Sci. Lett. 


Rep. Aust. Assoc. Sci. 
Rep. Brit. Assoc. . 


Rey. chim. 


Rev. gén. Bot. . 
Rev. gén. Colloid... ‘ 
Rev. Gén. Mat. Col... 


JOURNAL. 
Proceedings of the American Philosophical Society. 
Proceedings of the American Physiological Society. 
Proceedings of the American Society of Biological 
Chemists. 
Proceedings of the 
Engineers. 
Proceedings of American Society for Testing Materials, 


American Society of Civil 


Proceedings of the Australasian Institute of Mining 
and Metallurgy. 

Proceedings of the Cambridge Philosophical Society. 

Proceedings of the Durham Philosophical Society. 

Proceedings of the Engineers’ Society of Western 
Pennsylvania. 

Proceedings of the Institution of Civil Engineers. 

Proceedings of the Institution of Mechanical Engineers. 

Koninklijke Akademie van Wetenschappen te Amster- 
dam. Proceedings (English version). 

Proceedings of the National Academy of Sciences. 

Proceedings of the Nova Scotia Institute of Science. 

Proceedings of the Glasgow Philosophical Society. 

Proceedings of the Physical Society of London. 

Proceedings of the Physiological Society. 

Proceedings of the Royal Institution of Great Britain. 

Proceedings of the Royal Irish Academy. 

Proceedings of the Royal Society. 

Proceedings of the Royal Society of Edinburgh. 

Proceedings of the Royal Society of Medicine. 

Proceedings of the Royal Society of Queensland. 

Proceedings of the Royal Society of Tasmania. 

Proceedings of the Science Association, Maharajah’s 
College, Vizianagram. 

Proceedings of the Society for Experimental Biology 
and Medicine. 

Proceedings of the United States National Museum. 

Processi verbali Societi Toscana di Scienze Naturali. 


Publications de la Faculté des Sciences de l’Université 
Masaryk ({Spisy vydavané Prirodovédeckou 
Facoultou Masarykovy University). 

Pulp and Paper Magazine of Canada. 

Quarterly Journal of the Geological Society. 

Quarterly Journal of Medicine. 

Radium in Biologie und Heilkunde. 

Records of the Australian Museum. 

Recueil des travaux botaniques Néerlandaises, 

Recueil des travaux chimiques des Pays-Bas. 

Rendiconto dell’ Accademia delle Scienze Fisiche e 
Matematiche, Napoli. 

Rendiconti dell’ Reale Istituto Lombardo di Scienze e 
Lettere. 

Report of the Australian Association for the Advance- 
ment of Science. 

Report of the British Association for the Advancement 
of Science. 

Revue chimique . . . Oficijelni organ udruzenja Jugo- 
slavenskih Kemitara. 

Revue générale de Botanique. 

Revue générale des Colloides. 

Revue Générale des Matiéres Colorantes. 
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ABBREVIATED TITLE. 
Rev. Mét. . 
Rev. Real Acad. Ciencias 

exact. Madrid 
Riv. Min. Crist. Ital. 
Rocz. Chem. . 


Sbornik Klubu Pri. 

Schweiz. Apoth. Ztg. 

Schweiz. Chem.-Ztg. 

Science. 

Sci. Ind. Rep. Roure-Ber- 
trand Fils 

Sci. Papers Inst. Phys. 
Chem. Res. Tokyo 

Sci. Proc. Roy. Dubl. Soc. 

Sci. Rep. Tohoku Imp. Univ. 

Sci. Trans. Roy. Dubl. Soc. 

Seifensied. Ztg. 

Sitzungsber. Akad. Miin- 
chen 

Sitzungsber. Akad. Wiss. 
Wien 

Sitzungsber. Ges. Naturwiss. 
Marburg 

Sitzungsber. Heidelberger 
Akad. Wis. 

Sitzungsber. Med. Natur- 
wiss. Miinster 

Sitzungsber. Naturforsch. 
Ges. Rostock 

Sitzungsber. phys. med. Ges. 
Erlangen 

Sitzungsber. Preuss. Akad. 
Wiss. Berlin 

Skand. Arch. Physiol. 

Smithsonian Miscell. Coll. . 

Soil Sci. . ; 

South African J. Ind. 

South African J. Sci. 

Sprechsaal. . : 

u. Eisen . 
taz. sper. agr. ital. . 

Suom. Tied. Toim. . 

Svensk Kem. Tidskr. 

Tech. Rep. Tohoku Imp. 
Univ. 

Tekn. Tidsk. : 

Textilber. . ‘ 


Ther. Gegenw. 

Ther. Monatsh. . 
Tonind.-Ztg. . 
Trans. Amer. Electrochem. 


Soc. 
Trans. Amer. Inst. Chem. 

ng. 
Trans Amer. Inst. Metals . 


Trans. Amer. Inst. Min. 
Eng. 


JOURNAL, 

Revue de Métallurgie. 

Revista de la Real Academia de Ciencias exactas, 
Fisicas y Naturales de Madrid. 

Rivista di Mineralogia e Cristallografia Italiana. 

Roczniki Chemji organ Polskiego Towarzystwa 

Chemicznego. 

Sbornik Klubu Pifrodovédeckého (Prague). 

Schweizerische Apotheker Zeitung. 

Schweizerische Chemiker Zeitung. 

Science. 

— and Industrial Reports of Roure-Bertrand 

ils. 

Scientific Papers of the Institute of Physical and 
Chemical Research, Tokyo. 

Scientific Proceedings of the Royal Dublin Society. 

Science Reports, Tohoku Imperial University. 

Scientific Transactions of the Royal Dublin Society. 

Seifensieder Zeitung. 

Sitzungsberichte der bayerischen Akademie der Wissen- 
schaften zu Miinchen. 

See der Akademie der Wissenschaften, 

len. 

Sitzungsberichte der Gesellschaft zur Beforderung der 
gesammten Naturwissenschaften in Marburg. 
Sitzungsberichte der Heidelberger Akademie der Wis- 

senschaften. 
Sitzungsberichte der Medizinisch-Naturwissenschaft- 
lichen Gesellschaft zu Miinster-in-Westfalens. 
Sitzungsberichte der Naturforschenden Gesellschaft zu 
Rostock. 

Sitzungsberichte der physikalisch-medizinischen Gesell- 
schaft zu Erlangen. 

Sitzungsberichte der Preussischen Akademie der 
Wissenschaften zu Berlin. 

Skandinavisches Archiv fiir Physiologie. 

Smithsonian Miscellaneous Collections. 

Soil Science. 

South African Journal of Industries, 

South African Journal of Science. 

Sprechsaal. 

Stahl und Eisen. 

Stazioni sperimentali agrarie italiane. 

Strahlentherapie. 

Suomalaisen Tiedeakatemian Toimituskia. 

Svensk Kemisk Tidskrift. 

Technology Reports of the Tohoku Imperial University, 
Sendai, Japan. 

Teknisk Tidskrift. 

Melliand’s Textilberichte tiber Wissenschaft, Industrie 
und Handel. 

Die Therapie der Gegenwart. 

Therapeutische Half-Monatshefte, 

Tonindustrie-Zeitung. 

Transactions of the American Electrochemical Society. 


Transactions of the American Institute of Chemical 
Engineers. 

Transactions of the American Institution of Metals. 

Transactions of the American Institute of Mining 
Engineers. 
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Trans. Ceram, Soc. . ‘ 
Trans. Faraday Soc. . 
Trans. Inst. Min. and Met. 


Tr. N. Eng. Inst. Min. and 
Met 


et. 
Trans. New Zealand Inst. . 
Trans. Nova Scotia Inst. 


Sci. 
Trans. Roy. Irish Acad. 
Trans. Roy. Soc. Canada 
Trans. Roy. Soc. Edin. : 
Trans. Roy. Soc. Sth. 
Africa 
Tsch. Min. Mitt. ‘ 
U.S. Bureau of Mines, Bull. 
and Tech. Papers 
U.S. Bureau Plant Ind. . 
U.S. Comm. Rept. . 


U.S. Dept. Agric. Bull. 

U.S. Hyg. Labor. Bull. 

U.S. P. ‘ 

Univ. Illinois Bull. . ‘ 

Utah Agric. Coll. Exper. 
Stat. Bull. 

Verh. Geol. Reichsanst. 
Wien 

Verh. Ges.deut, Naturforsch. 
Aertze 

Verh. Naturhist. med. Ver. 
Heidelberg 

Verh. Naturhist. Rheinl. . 


Verh. Physiol. Ges. Berlin 
Verh. Schweiz. Nat. Ges. . 


Vict. Mem. Mus. Geol. Sur- 
vey, Canada 

Videnskab. Skrifter . 

Wiener Klin. Woch. . 

Wiss. Abhandl. Physikal.- 
Tech. Reichsanst. 

Wiss. Veréff. Siemens-Konz. 


Wochbl. Papierfabr. . 

Woch. Brau. ‘ 

Yakugakuzasshi (J. Pharm. 
Soc. Japan). 

Z. allg. Physiol. 

Z, anal, Chem.’ . 

Z. angew. Chem. 

Z. anorg. Chem. 

Z. Biol. . 

Z. deut. Geol. Ges. 

Z. deut. Oel-Fett Ind. 

Z. Elektrochem. 

Z. exp. Path. Ther. 

Z. ges. Brauw. 


JOURNAL. 

Transactions of the Ceramic Society. 

Transactions of the Faraday Society. 

Transactions of the Institution of Mining and Metal- 
lurgy. 

Transactions of the North of England Institute of 
Mining and Metallurgy. 

Transactions of the New Zealand Institute. 

Transactions of the Nova Scotia Institute of Science. 


Transactions of the Royal Irish Academy. 
Transactions of the Royal Society of Canada. 
Transactions of the Royal Society of Edinburgh. 
Transactions of the Royal Society of South Africa. 


Tschermak’s Mineralogische Mitteilungen. 

United States Bureau of Mines, Bulletins and Tech- 
nical Papers. 

United States Bureau of Plant Industry. 

United States Commerce Reports, Daily Consular and 
Trade Reports. 

United States Department of Agriculture Bulletins, 

United States Hygienic Laboratory Bulletins. 

United States Patent. 

University of Illinois Bulletins. 

Utah Agricultural College 
Bulletins. 

Verhandlungen der geologischen Reichsanstalt in Wien. 


Experiment Station 


Verhandlungen der Gesellschaft deutscher Natur- 
forscher und Aertze. 

Verhandlungen des _naturhistorisch-medizinischen 
Vereins zu Heidelberg. 

Verhandlungen des naturhistorischen Vereins der 
preussischen Rheinlande und Westfalens. 

—— der Physiologischen Gesellschaft zu 
Berlin. 

Verhandlungen der Schweizerischen Naturforschenden 
Gesellschaft, Basel. 

Victoria Memorial Museum Geological Survey of 
Canada, Bulletin. 

Skrifter udgivne af Videnskabsselskabet i Kristiania. 

Wiener Klinische Wochenschrift. 

Wissenschaftliche Abhandlungen der Physikalisch- 
Technischen Reichsanstalt. 

Wissenschaftliche Veréffentlichungen aus dem Sie- 
mens-Konzern. 

Wochenblatt fiir Papierfabrikation. 

Wochenschrift fiir Brauerei. 

Yakugakuzasshi (Journal of the Pharmaceutical Society 
of Japan). 

Zeitschrift fiir allgemeine Physiologie. 

Zeitschrift fiir analytische Chemie. 

Zeitschrift fiir angewandte Chemie. 

Zeitschrift fiir-anorganische und allgemeine Chemie. 

Zeitschrift fiir Biologie. 

Zeitschrift der deutschen Geologischen Gesellschaft. 

Zeitschrift der deutschen Ocl- und Fett-Industrie. 

Zeitschrift fiir Elektrochemie. 

Zeitschrift fiir experimentelle Pathologie und Therapie. 

Zeitschrift fiir das gesamte Brauwesen. 


tas, 
stwa 
and 
‘4 
sen- 
ten, 
der 
Wis- 
iaft- 
zu 
sell. 
der 
ety. 
ical 
Js. 
ing 


24 JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
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stoffw. 
Hyg. - | 
. Immunit. 


. Instrument. . 

Kryst. . ; 
Leder-Gerb. -Chem. 
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Physik 
. physikal. Chem. 


. physikal. chem. Unterr. 


. physiol. Chem. 
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Sauerstoff Stickstoff Ind. 
. Spiritusind. . 
Unters. Nahr. Genussm. 
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. wiss. Phot. 
Z. Zackerind. Cechoslov. . 


Zellstoff u. Papier 
Zentr. Bakt. Par. 


Zentr. Zuckerind. 


JOURNAL. 


Zeitschrift fiir die gesamte experimentelle Medizin. 

Zeitschrift fiir das gesamte Schiess- und Sprengstoff- 
wesen. 

Zeitschrift fiir Hygiene und Infektionskrankheiten. 

Zeitschrift fiir Immunitiatsforschung experi- 
mentelle Therapie. 

Zeitschrift fiir Instrumentenkunde. 

Zeitschrift fiir Krystallographie. 

Zeitschrift fiir Leder-und Gerberei-Chemie. 

Zeitschrift fiir Metallkunde. 

Zeitschrift fiir 6ffentliche Chemie. 

Zeitschrift fir Physik. 

Zeitschrift fiir physikalische Chemie, Stéchiometrie 
und Verwandschaftslehre. 

Zeitschrift fiir den physikalischen und chemischen 
Unterricht. 

Hoppe-Seyler’s Zeitschrift fiir physiologische Chemie. 

Zeitschrift fiir praktische Geologie. 

Zeitschrift fiir Sauerstoff und Stickstoff Industrie. 

Zeitschrift fiir Spiritusindustrie. 

Zeitschrift fiir Untersuchung der Nahrungs- und 
Genussmittel. 

Zeitschrift des Vereins der deutschen Zucker-Industrie. 

Zeitschrift fiir wissenschaftliche Mikroskopie und 
mikroskopische Technik. 

Zeitschrift fiir wissenschaftliche Photographie, Photo- 
physik und Photochemie. 

Zeitschrift fiir Zuckerindustrie der Cechoslovakischen 
Republik. 

Zellstoff und Papier. 

Centralblatt fiir Bakteriologie, Parasitenkunde und 
Infektionskrankheiten. 

Zentralblatt fir Zuckerindustrie. 
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CLASSIFICATION AND ARRANGEMENT OF THE 
ABSTRACTS. 


CoMMENCING with this issue, the Bureau of Chemical Abstracts 
has decided to make certain changes in the classification and 
arrangement of the “A” abstracts, the principal ones being the 
fusion of the classes ‘‘ General and Physical Chemistry” and 
“Inorganic Chemistry” into a comprehensive class entitled 
“ General, Physical, and Inorganic Chemistry,’ and the insertion 
of abstracts of analytical papers relating purely to physiological 
and allied subjects in the “ Biochemistry ”’ section instead of in the 
“ Analytical Chemistry ” section as heretofore. 

It, therefore, seems opportune to give the following general 
outline of the classification adopted in the Abstracts with a view 
to facilitate reference. 


PART I. 
Organic Chemistry. 
Aliphatic. 
Hydrocarbons, 
Halogen, nitro, and nitroso derivatives. 
Alcohols. 
Ethers. 


Alky] salts. 
compounds, including sulphonic acids. 
cids. 
Thio and sulpho acids. 
Aldehydes. 
Aldoximes. 
Ketones and diketones. 
Ketoximes. 
Sugars and carbohydrates. 
Amines. 
Amino-alcohols. 
Amino-acids. 
Cyano-acids, thiocyano-acids. 
Amino-aldehydes and -ketones. 
Amides (including cyanic, cyanuric, and thiocyanic acids). 
Nitriles isonitriles, metallic cyanides. 
Amidoximes, imino-ethers. 
Diazo compounds. 
Phosphorus compounds. 
Arsenic, antimony, boron, silicon, etc. compounds. 
Aliphatic organo-metallic compounds. 


‘ 


Homocyclic. 


Hydrocarbons CaHon to CrHon¢ 
Halogen, nitroso, and nitro derivatives. 
Sulphonic acids. 
Hydrocarbons to Derivatives under each. 
Amines. Monoamines only. Includes anilides, carbamides, thiocarbamides, 
and sulphonic acids. 
Phenols. Aminophenols, thiophenols, sulphides, sulphonic acids. 
Alcohols. 
Phenol-alcohols. 
Acids. Sulphonic acids in hydrazides under each member. 
Aldehydes. Derivatives under each. 
Ketones. 
Diketones and oxyketones. 
Quinones. 
. Camphor group. 
Terpenes. 
Ethereal oils. 
Resins and balsams. 
Glucosides. 
Bitter principles and indifferent substances. 
Colouring matters (natural and unclassified artificial). 
Tannins. 


Heterocyclic, etc. 
Furan group. 
Thiophen group (Se). 
Alkaloids. 
Bases : N,, N,, Ns, etc. 
compounds. 
Azo 
Hydrazo 
Diazo 
Diazoamino ,, 
Phosphorus ,, 
As, Sb, Bi, B, Si compounds. 
Organo-metallic compounds. 
Proteins. 


Biochemistry. 


_ Animal Physiology. 
Respiration. 
Blood. 


Digestion. 

Organs and their proximate constituents. 
Secretions. 

Excretions. 

Diseases. 

Physiological action. 

Poisons. 

Enzymes, ferments, and bacteriology. 


Vegetable Physiology 
General. 
Agriculture. 


PART IL. 
General, Physical, and Inorganic Chemistry. 
Sub-atomics. 
(a) Atomic spectra. Infra-red, visible, ultra-violet, X-ray emission and 
absorption spectra, Zeeman and Stark effects. 
(b) Electrical properties: Ionisation potentials of atoms, photo-electric 
and thermionic effects. 


(c 
(d 

(9 

(h 

Mol 

(a 

(b 

(d 

(é 

(f) 

(9) 

(h 

Crys 

(a 

(b 

(c) 

(d 

(é 

(f 

(9) 
Phys 

(a) 

(0) 

| 
(d 

(e) 

(f) 
(9) 

(j) 

Solui 

(a) 

| (c) 
(d) 

(e) 

(f) 

(9) 

| (h) 


(c) Magnetic properties. 

(d) Isotopes—atomic weights. 

(e) Radioactive processes. 

(f) Other sub-atomic processes. : 

(g) Theories of atomic structure and sub-atomic mechanism. 
(h) Atomic dimensions (except in solid state). 


Molecular Structure. 

(a) Molecular spectra: Emission and absorption spectra of organic and 
inorganic substances. Fluorescence, luminescence, and _ phos- 
phorescence. 

(b) Ionisation potentials. Photoelectric effect with compounds. 

(c) Conductivity. Dielectric constants. 

(d) Molecular volumes. 

(e) Optical properties: Molecular refraction, dispersion, rotatory 
dispersion, optical activity, magnetic rotation. 

(f) Theories of molecular structure. Valency, secondary valency —- 
co-ordination, electronic and magnetic theories, constitutiona 
formule of inorganic substances. 

(g) Molecular sizes and forces. 

(h) Heats of formation. 


Crystal Structure. 

(a) X-Ray examination. Compton effect. 

(6) Crystal models. 

(c) Magnetic and electrical properties of crystals: Piezoelectricity; 
magnetostriction. 

(d) Optical properties. Rotatory dispersion. 

(e) Compressibility. Tensile strength. 

(f) Heat of formation of salts. 

(g) Mesomorphic state. 


Physical Properties of Pure Substances (not included above). 

(a) Molecular weights. 

(6) Electrical constants: Conductance, thermoelectric power, light 
sensitivity, etc. 

(c) Optical constants. 

(d) Thermal constants: Specific heats, heat of change of state, boiling 
points, freezing points. 

(e) Chemical constants. 

(f) Pressures and volumes: Density, vapour pressure, coefficient of 

expansion, equations of state, theory of corresponding states. 

(g) Surface tension. 

(h) Compressibility. 

(i) Viscosity; fluidity. 

(j) Diffusion. 


Solutions and Mixtures. 
a) Gaseous mixtures. 
b) Liquid mixtures (including dilute solutions). 
(c) Solid solutions (including alloys). 
(d) ooo of liquids and of solids; solubility of gases and solids in 
iquids. - 
(e) Distribution phenomena: Partition; absorption; adsorption. 
(f) Interfacial phenomena. 
(g) Dilute solutions. 
(i) Non-electrolytic solutions. (ii) Solutions of electrolytes, 
Colligative properties (including vapour pressure, freezing points, 
boiling points, and other osmotic properties). 
Non-colligative properties (including density, refractivity, 
viscosity, optical rotatory power). 
(h) Colloidal solutions and colloids. 
Swelling, coagulation, peptisation, cataphoresis, etc. 
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Kinetic Theory. Thermodynamics. 
(a) Equilibrium in homogeneous systems. 
(6) Equilibrium, dissociation, ionisation constants, etc. 
(c) Equilibrium in heterogeneous systems. 


(d) Multicomponent systems. Phase rule. 
(e) Thermochemistry. 
Electrochemistry. 
(a) Electrical conductance of solutions. 
(6) Transport phenomena. 


(c) Electrode potentials. 2H.M.F’s. 
(d) Overvoltage, passivity, ete. 
(e) Application of electrochemical methods. 


Reactions. 
(a) Velocity studies in (i) Homogeneous systems; (ii) Heterogeneow 
systems. 
(b) Catalysed reactions : (i) and (ii) as above. 
(c) Electrode reactions. 
(d) Photochemical reactions. 
(e) Irradiated reactions. 


New methods of preparing substances (arranged according to periodic table) ete. 
Improved methods of preparing substances etc. 


Apparatus. 
Lecture experiments. 
Historical, 
Mineralogical Chemistry. 
Analytical Chemistry. 
Apparatuss 


General methods etc. 
Inorganic analysis. 
Organic analysis. 
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A. PURE CHEMISTRY. 


PART I. 


Organic Chemistry. 


Repetition Process for the Preparation of True Acetylenic 
Hydrocarbons. M. BouraueE. (Compt. rend., 1924, 179, 686— 
688).—The following method is applicable to the preparation of 
acetylenic hydrocarbons not obtainable by the other available 
methods. By treatment with sodamide, any true acetylenic 
hydrocarbon is converted into its sodium derivative, the sodium 
atom of which is replaceable by a methyl group by the action of 
methyl sulphate. The hydrocarbon thus obtained undergoes 
isomeric change when treated wlth sodamide : CR:?CMe-+-NH,Na= 
CH,R-C:CNa+NH,. The indefinite repetition of this process is 
limited only by the diminishing yields. By using cyclohexy]l- 
ae eee as initial product, the author has prepared the following 

ydrocarbons, yields of 80—90% being obtained: «-cyclohexyl- 
AP-butinene; b. p. 79°/17 mm.; «-cyclohexyl- 
Ay-butinene, b. p. 70°/17 mm.; a-cyclo- 
hexyl-Ay-pentinene, b. p. 93°/17 mm.; «-cyclohexyl-A®-pentinene, 
b. p. 84°/16 mm.; «-cyclohexyl-A®-hexinene, b. p. 109—110°/17 
mm.; «a-cyclohexyl-A‘-hexinene, b. p. 101°/16 mm. The sub- 
stituted compounds are denser and more highly refractive than 
those with the :CH group; the latter give yellow precipitates with 
ammoniacal cuprous chloride and white, crystalline precipitates 
with alcoholic silver nitrate. Their sodium derivatives readily 
absorb carbon dioxide, giving the acids: C,H,,*[CH,],°C:C-CO,H, 
m. p. 57°5—99°( ?); C,H, ,°[CH,],°C:C-CO,H, non-crystalline; and 
C,H, m. p. 40—41°. 

Application of Réntgen Crystal Analysis to Questions of 
Structure of Organic Compounds. H. Marx (Ber., 1924, 57, 
[B], 1820—1827).—Investigation of carbon tetraiodide shows that 
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the chemical molecule, Cl,, exists in the lattice as a closed, spatially 
condensed group, so that in this instance the conceptions of structural 
organic chemistry are qualitatively confirmed and quantitatively 
extended by Réntgen analysis. The cubic modification of carbon 
tetrabromide, stable above 46°91°, likewise contains the chemical 
molecule as a spatially enclosed group in the lattice with the 
tetrahedral symmetry predicted from structural chemistry, whereas 
the occurrence of a double molecule, C,Br,, is observed in the 
lattice of the monoclinic-prismatic variety ; the feeble bond between 
the molecules becomes ruptured above 46°91°, with the formation 
of two tetrahedral, symmetrical CBr, molecules, which form a 
cubic lattice. Pentaerythritol exhibits less symmetry in its lattice 
than is expected from stereochemical considerations, but does not 
give any indication of the association of chemical molecules in the 
crystal. Analysis of carbamide shows the difference in magnitude 
of the main and subsidiary valencies, and indicates that the latter 
join the oxygen atoms of the different molecules. The presence of 
methyl groups in methyl- and s-dimethyl-carbamide weakens these 
subsidiary valencies in such a manner that they become less active 
as crystallisation forces. In the crystallisation of metaldehyde, 
4 mols. of acetaldehyde unite to a symmetrical complex which is 
the unit of the crystal lattice. In acetaldehyde-ammonia, the 
largest group in the lattice consists of six chemical molecules, which 
assume the form of a hexagon. Analysis of hexamethylene- 
tetramine confirms quantitatively the structural formula of the 
substance. The chemical molecule forms an isolated group in the 
lattice; the directions of the main valencies are those demanded 
by stereochemistry. In benzene, hexachlorobenzene, and hexa- 
bromobenzene the benzene ring in the lattice appears to have only 
centric symmetry, instead of hexagonal symmetry required by 
structural chemistry; only the diagonally situated carbon atoms 
are therefore equivalent to one another, so that three types of 
carbon atoms are to be distinguished in the molecule. H. 


Electron Displacement in Carbon Compounds. I. Elec- 
tron Displacement versus Alternate Polarity in Aliphatic 
Compounds. H. J. Lucas and A. Y. JaMESon (J. Amer. Chem. 
Soc., 1924, 46, 2475—2482).—«-Bromobutane is converted com- 
pletely and irreversibly into 8-bromobutane in 80 hours at 248° 
(cf. Cuy, A., 1920, i, 361). The mechanism of this reaction, as well 
as that of the addition of hydrogen halides to unsaturated com- 
pounds, is discussed. It is concluded that electron displacement, 
rather than alternate polarities of carbon atoms, offers the better 
explanation of such reactions. F. G. W. 


tert.-Trichlorobutyl Alcohol and its Esters. M. Tarre 
(Roczniki Farmacji, 1924, 2, 99—107; from Chem. Zentr., 1924, ii, 
304).—Chloroform condenses readily with acetone in presence of 
potassium hydroxide at 2—3°. Orthoformic acid is formed as an 
intermediate product; the formation of a substance, 
b. p. 171°, was detected. Trichlorobutyl alcohol was also obtained 
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conveniently by the Butlerow-—Grignard reaction; the following 
derivatives were prepared: acetate, b. p. 190—191°; benzoate as 
an oil. F. A. M. 


Primary y- and $5-Methylhexanols. A. Dewar. and A. 
WECKERING (Bull. Soc. chim. Belg., 1924, 33, 495—504).—6-Bromo- 
pentane was condensed with ethyl sodiomalonate to ethyl «-methyl- 
butylmalonate, b. p. 244—246°/757 mm., d}’ 0°9713, nf 1:4263. It 
was hydrolysed to «-methylbutylmalonic acid, m. p. 88—89°, which 
lost carbon dioxide at 120°, giving @-methylhexoic acid, b. p. 212— 
213°/755 mm., d? 0-9187, 1:4222; (ethyl ester, b. p. 176—177°/756 
mm., d? 0°8679, n> 1°4119) (cf. Ciamician and Silber, A., 1908, i, 
277; 1913, i, 1356). The action of phosphorus trichloride on the 
acid produced @-methylhexoyl chloride, b. p. 163—164°/751 mm., 
d® 0-967, which with excess of ammonia formed the amide, m. p. 
97°, which was converted by phosphoric oxide into the nitrile, 
b. p. 171—172°/749 mm., d? 0-8109, nj} 1-4143. The latter substance 
was reduced with sodium and alcohol to $-methylhexylamine, b. p. 
148—149°/756 mm., d}’ 0-:7787, n? 1-4257 ; its oxamide, m. p. 91—92°, 
and phenylthiocarbamide derivative, m. p. 42—43°, are described. 
Bouveault’s method of reduction converted the ethyl 8-methy]l- 
hexoate into y-methylhexanol, b. p. 168—169°/754 mm., dj 0-8258, 
nt 1-4245; naphthylurethane derivative, m. p. 45—47°; acetate, 
b. p. 183—184°/754 mm., d? 0-8743, n7} 1-4156. By heating at 100° 
with hydrogen chloride under pressure, the alcohol was converted 
into «-chloro-y-methylhexane, b. p. 150—152°/758 mm., d? 0-8766, 
ni, 1-4274; «-bromo-y-methylhexane has b. p. 168—170°/758 mm. 
The alcohol was wnidieed by chromic acid to §-methylhexaldehyde, 
b. p. 142—143°/755 mm., d?? 0-8203, nj? 1-4122; semicarbazone, m. p. 
108—109°. 

8-Bromobutane was converted into §-methylbutyl alcohol 
(yield 50%) by the method of Freundler and Damond (A., 
1906, i, 2); methylene diisoamyl ether and yé-dimethylhexane 
were formed as by-products. The alcohol was transformed by 
hydrogen bromide into «-bromo-8-methylbutane, which with 
ethyl sodiomalonate produced impure ethyl 8-methylbutylmalonate, 
b. p. 250°/761 mm., d? 0-9757, nf} 1-42059, and this, treated with 
potassium hydroxide, gave 8-methylbutylmalonic acid, m. p. 78°, 
and ethyl di-8-methylbutylmalonate, b. p. 292°, d? 0-9426. By dry 
distillation of §-methylbutylmalonic acid there was obtained 
y-methylhexoic acid (cf. Ciamician and Silber, loc. cit.), b. p. 217— 
218°/754 mm., d? 0-9194, nj} 1-4211; ethyl ester, b. p. 183°/750 mm., 
d® 0-8708, n® 1-40514; chloride, b. p. 167—168°/767 mm., d® 0-9677 ; 
amide, m. p. 98°; anilide, m. p. 76°5°; nitrile, b. p. 180°/740 mm., 
d? 0-8141, n® 1-41436. The nitrile was reduced to 3-methylheayl- 
amine, b. p. 152—153°/750 mm., 0-7802, 1-42383 ; its oxamide, 
m. p. 73°5°, phenylthiocarbamide, m. p. 81°, and naphthylcarbamide 
derivatives, m. p. 110°, are described. Reduction of the ethyl 
y-methylhexoate gave 6-methylhexanol, b. p. 173°/761 mm., d? 
08239, n® 1-4219 ; acetate, b. p. 190°/757 mm., d? 0-8740, 1-4186; 
naphthylurethane derivative, m. p. 50°. F. M. H. 
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Unsaponifiable Constituents (Higher Alcohols) of Shark 
and Ray Liver Oils. IV. Y. Toyama (Chem. Umschau, 1924, 
31, 153—155; cf. A., 1924, i, 604).—The unsaponifiable constituents 
of the liver oils from Chimaera mitsukurii (Dean) consist chiefly of 
butyl, chimyl, and selachyl alcohols. The oils from C. phantasma 
(Jordan and Snyder) and Squalus japonicus (Ishikawi) yielded 
similar products. The unsaponifiable product from the oil from 
S. wakiyae (Tanaka) consists chiefly of selachyl and chimy] alcohols, 
with apparently traces of more highly unsaturated substances, 
The liver-oil of Prionace glauca (Linné) yields cholesterol in an 
almost pure state. None of the oils here mentioned contain any 
squalene. P. M. 


Carbonates of Ethylene Glycol and Related Compounds. 
C. F. ALLpREss and W. Maw (J. Chem. Soc., 1924, 125, 2259—2264). 
—Dicarbomethoxyglycol, b. p. 101°/3 mm., and dicarbethoxyglycol, 
CO,R-0-CH,°CH,°O-CO,R, b. p. 249—250°/760 mm., 116—117°/2 
mm., are obtained from glycol (1 mol.) and methyl or ethyl chloro. 
formate (3 mols.) in chloroform solution, in presence of pyridine 
(3 mols.). On hydrolysis, both compounds yield ethylene glycol. 

Tricarbomethoxyglycerol, b. p. 152°/1-5 mm., and tricarbethoxy- 
glycerol, b. p. 168—169°/0-2 mm., are produced in an analogous 
manner, using 4 instead of 3 mols. of pyridine and chloroformic 
ester. Partial hydrolysis of tricarbethoxyglycerol by means of 
barium hydroxide leads to the formation of dicarbethoxyglycerol, 
b. p. 162—163°/0-5 mm.; further hydrolysis yields glycerol, but no 
indication of a monocarbethoxy compound. Monocarbomethoxy- 
glycerol carbonate, m. p. 88°, is 
produced when sodium hydroxide is employed instead of pyridine. 
The same substance can be obtained by the action of methy] chloro- 
formate on the sodium derivative of glycerol, and this method is 
employed for the preparation of monocarbethoxyglycerol carbonate, 
b. p. 304—306°. 

Ethyl tartrate, ethyl chloroformate, and pyridine yield di- 
ethyl dicarbethoxytartrate, b. p. 173—174°/0-4 mm., [«]p+14-9° in 
alcohol. If sodium is used in place of pyridine, an inactive product, 
b. p. 174—175°/0-6 mm., is produced. C. J. 8. 


Organic Polysulphides. II. Action of Anhydrous Potass- 
ium Pentasulphide on Allyl Iodide and on some Aromatic 
Halogen Compounds. J.S.TuHomas and R. W. Ripine (J. Chem. 
Soc., 1924, 125, 2214—-2219).—The crude product obtained by the 
interaction of allyl iodide and anhydrous potassium pentasulphide 
by the method previously used (T., 1923, 123, 3271), when heated 


in a vacuum or preserved in a vacuum desiccator for several days, 
yields diallyl pentasulphide, d'* 1-249, which does not form additive 
compounds with silver nitrate or mercuric iodide, but slowly reacts 
with mercuric chloride to form insoluble products. Diallyl penta- 
sulphide reacts, in chloroform solution, with iodine to give a tetra- 
iodide, CgHyo1,8;, m. p. about 92°. Bromine reacts with dially! 
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pentasulphide under similar conditions to give diallyl disulphide 
tetrabromide and an oily liquid believed to be a tribromo derivative, 
C,H, Br,8;. The latter substance, when treated with piperidine 
in benzene solution, loses hydrogen bromide, with the formation of 
a double compound of uncertain composition. Diallyl pentasulphide 
and piperidine interact in ethereal solution, yielding a red oil from 
which diallyl pentasulphide tripiperidine, C,H,)S;,3C;H,,N, is 
obtained as an uncrystallisable oil. Dibenzyl pentasulphide, 
C,,H,,8;, the most stable pentasulphide so far obtained, is a dense, 
oily liquid resulting from the action of potassium pentasulphide 
on benzyl chloride in anhydrous ether; with piperidine, it forms a 
red, oily tripiperidine compound, which oxidises in air to form 
benzoylpiperidine. 

The product resulting from the interaction of potassium penta- 
sulphide and p-bromonitrobenzene when purified with alcohol 
yields a potassium salt, (C,H,°NO,).S,,2C,H,OK, from which a 
disulphide containing alcohol, m. p. 74°, is obtained by the action 
of hydrochloric acid in concentrated aqueous solution. The alcohol 
is readily expelled, and a disulphide, m. p. 178—180°, obtained. 

C. J. 8. 


Acid Uranyl Acetate. A. Cotant (Bull. Soc. chim., 1924, [iv], 
35, 1305—1307).—By dissolving uranyl oxide, UO,,H,O, in boiling 
glacial acetic acid, a yellow, crystalline acid acetate, 

U0,°C,H,0,,2C,H,0,,2H,0, 
was obtained. Its formation was confirmed by allowing finely 
divided uranyl acetate dihydrate to absorb acetic acid vapour at 
the ordinary temperature. Exposed to the air, this salt evolves 
acetic acid, becoming converted at the ordinary temperature into 
the normal acetate in 72 hours. a 


Configuration of A-Oleic Acid. G. B. Semerra (Ati R. 
Accad. Sci. Torino, 1924, 59, 360—364).—Since cryometric measure- 
ments show that stearic acid forms solid solutions with A-oleic 
—y the author concludes that the latter has the trans-configuration, 

HO C0, T. H. P. 
y-Hydroxystearic Acid. P. W. CLurrersuck (J. Chem. Soc., 
1924, 125, 2330—2333).—An almost quantitative yield of 
y-hydroxystearic acid, m. p. 89° (slow decomp.), is obtained by 
heating stearolactone with water and excess of alkali for } hour and 
acidifying. The acid is more stable than y-hydroxybutyric acid, 
and does not, under ordinary conditions, exhibit a tendency to 

pass into the lactone; when heated at 100°, the lactone is formed. 

The conversion of stearolactone into sodium y-hydroxystearate 
is bimolecular, and the conversion of the acid into lactone uni- 
molecular. C. J. 


Walden Inversion. III. Oxidation of Optically Active 
Thiolsuccinic Acid and Thiolsuccinamic Acid to the Corres- 
ponding Sulpho Acids. P. A. LEvENE and L. A. MIKESKA 
(J. Biol. Chem., 1924, 60, 685—692).—Continuing previous work 
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(A., 1924, i, 940), it has been found that both d-thiolsuccinic acid 
and d-thiolsuccinamic acid, which differ from one another in the 
polarity of one of the terminal carbon atoms, undergo oxidation 
to the corresponding sulphonic acid without change in the sign of 
rotation. The following series of reactions was carried out: 
l-bromosuccinic acid, —73-62° —> d-xanthosuccinic acid, 
+62-43° —> d-thiolsuccinic acid, m. p. 138°, [«]>+68-43° —> d-sulpho- 
succinic acid (isolated in different experiments as barium, sodium, 
and potassium salts which had [a]? +7-54°, +15-87°, and +13-34°, 
respectively, in 10% hydrochloric acid); J-bromosuccinamic acid 
—> d-xanthosuccinamic acid, m. p. 138°, [a]? +73-07° —> d-thiol- 
succinamic acid, m. p. 133°, 
+59-80°, —> d-sulphosuccinmonoamide (isolated as barium salt, 
which had [«]? +5-85° in 10% hydrochloric acid). E. 8. 


Diffraction of X-Rays by Polymerised Liquids. J. Dz 
Smept (Bull. Acad. roy. Belg., 1924, [v], 10, 366—372).—X-Ray 
diffraction figures have been investigated for the two groups of 
polymeric compounds: (1) acetaldehyde, ethyl acetate, butyric 
acid, and paraldehyde, and (2) benzaldehyde and benzyl! benzoate. 
The results obtained show that, with ethyl acetate, butyric acid, 
benzyl benzoate, and paraldehyde, the first diffraction ring is due, 
not to the molecule, but to a part thereof, acting as diffraction 
centre. The acetaldehyde molecule must be regarded as forming 
a compact group and acting as a single diffraction centre, whereas 
the ethyl acetate molecule appears to be resolved into two analogous 
groups, CH,°CO: and -OEt, and the benzyl benzoate molecule into 
C,H,*CO- and -O-CH,Ph; for butyric acid, the mode of scission is 
not evident. A second diffraction ring is observed only with 
butyric acid, benzaldehyde, and benzyl benzoate, the last compound 
showing also a third ring. 


Mechanism of Grignard’s Reaction. H. RuHEINBoLpT and 
H. Rouerr (Ber., 1924, 57, [B], 1921—1925).—If the correctness of 
the formulation, CR,R’-OMgX, for the “individual” Grignard’s 
reagents be assumed, the compounds derived from CRPh:O 
and MgR’X and from CRR’O and MgPhX must be identical. 
This point has been tested in the case in which R’ is a 
radical which can give rise to an olefine. Whereas, however, 
reduction occurs with magnesium isobutyl bromide and benzalde- 
hyde or benzophenone, it is not observed with isovaleraldehyde 
and magnesium phenyl bromide, benzophenone and magnesium 
cyclohexyl chloride, phenyl cyclohexyl ketone and magnesium phenyl 
bromide, or phenyl zsobutyl ketone and magnesium pheny] bromide. 
Since, further, reduction or elimination of an olefinic hydrocarbon 
is not observed when the bromomagnesium alkoxides of phenyl- 
isobutylearbinol, phenylcyclohexylearbinol and diphenylcyclohexy!- 
carbinol are heated, it follows that this conception of the const- 
tution of the “ individual’ compounds is inadequate. More prob- 
ably addition of Grignard’s reagents to carbonyl compounds 
occurs primarily in such a manner that molecular compounds, 
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CRR,:O---MgR’*X, are produced which resemble the products of 
the addition of metallic salts to the carbonyl oxygen atom. 


Hydroxyaldehydes. VII. B. Hetrericu and W. ScHAFER 
(Ber., 1924, 57, [B], 1911—1917).—Extension of previous work 
(A., 1923, i, 1177) to hydroxyaldehydes in which the hydroxy and 
aldehydic groups are far removed from one another shows that 
these substances are also capable of existing in cyclic forms, although 
the formation of a ten-membered ring is involved. 

Ethyl oleate is reduced to the corresponding primary alcohol, 
which is ozonised in glacial acetic acid solution; reduction of the 
ozonide with zine dust yields nonaldehyde and .-hydroxynonalde- 
hyde, OH-CH,[CH,],-CHO, m. p. 58°. Similarly, oleyl acetate, © 
b. p. 216—220°/14 mm., 06-8757, 1-4511, is transformed 
into .-acetoxynonaldehyde, b. p. 163°/14 mm., d? 0-9268, 1-4391, 
and oleyl benzoate, b. p. 273—275°/15 mm., di? 0-9439, nj}* 1-4918, 
into «-benzoyloxynonaldehyde, b. p. 215—217°/14 mm., di’ 1-0571, 
niy* 1-4994. Methyl and ethyl oleates yield similarly methyl y-alde- 
hydo-octoate, 0-9938, 1-4426, and ethyl »n-aldehydo-octoate, 
ds* 0-9961, 1-4418. Nonaldehyde is converted by methyl- 
alcoholic hydrogen chloride into the corresponding dimethylacetal, 
b. p. 96—98°/15 mm., 0-8733, ni§° 1-4246; «-benzoyloxynonalde- 
hyde dimethylacetal, b. p. 234—235°/15 mm., di’ 1-0096, nj, 1-4862, 
and methyl y-aldehydo-octoate dimethylacetal, b. p. 148—150°/ 
14 mm., d}° 0-9379, nji§* 1-4312, are prepared in like manner. On 
the other hand, «-hydroxynonaldehyde is transformed under similar 

conditions into the methyl semiacetal, 2 217 
125—130°/15 mm., 0-8892, ni§* 1-4306; «-hydroxynonaldehyde 
dimethylacetal, b. p. 158—160°/14 mm., dj’ 0-9329, nj}? 1-4441, is 
prepared by the action of alcoholic potassium hydroxide solution 
on the corresponding benzoyl compound. A substance, C,gH 3,03, 
b. p. 210—220°/15 mm., is obtained as by-product in the prepar- 
ation of the semiacetal. The carbonyl group appears to be in 
the free form in t-hydroxynonaldehyde, since the substance is 
converted by magnesium ethyl bromide into n-wndecane-«-t-diol, 
b. p. 175°/14 mm., d}° 0-9273. 

A’-Pentenol, b. p. 142°, is obtained by the reduction of ethyl 
allylmalonate with sodium. It is converted by treatment with 
ozone into y-hydroxy-n-butyraldehyde, di 1-0447, ni} 1-4291, which 
appears to exist mainly in the cyclic form [2-hydroxytetrahydro- 
furan]. H. W. 


Condensation of n-Butaldehyde with Methyl Ethyl Ketone. 
8. G. Powrett (J. Amer. Chem. Soc., 1924, 46, 2514—2517).— 
n-Butaldehyde condenses with methyl ethyl ketone in presence 
of solid or alcoholic potassium hydroxide with formation of 3-hydroxy- 
y-methylheptan-B-one, b. p. 110°/16 mm., nf 1-442, d? 0-9238, 
and C,H,*CH(OH):;CHMe-COMe, b. p. 
170—176°/760 mm., nj} 1-451, d}° 0-8613 (semicarbazone, m. p. 164°; 
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oxime, b. p. 119—120°/20 mm.), the unsaturated product being 
also obtained by heating the above heptanone with iodine. The 
heptanone is reduced by hydrogen in presence of nickel at 180° 
to y-methylheptan-B-one, b. p. 162°/760 mm., ny} 1-415, d? 0-8175 
(semicarbazone, lustrous plates, m. p. 82°), which is further reduced 
by the action of sodium in moist ether in presence of sodium hydrogen 
carbonate to y-methylheptan-B-ol, b. p. 172—173°/760 mm., n¥ 
1-436, di’ 0-8272 (acetate, b. p. 185°, nj 1-418, d? 0-8545). Ethyl 
methyl-n-butylacetoacetate, b. p. 118—122°/10 mm., np 1-4320, d» 
0-9460, obtained by methylating ethyl n-butylacetoacetate, is 
hydrolysed by boiling with aqueous potassium hydroxide to the 
above y-methylheptan-8-ol. F. G. W. 


Hydroxyglyoximes. G. Ponzio (Alti R. Accad. Sci. Torino, 
1924, 59, 348—352)—Methyl- and phenyl-hydroxyglyoximes, 
NOH:CR-C(OH):NOH, may be readily obtained in almost theoreti- 
cal yields by treating the corresponding chloro compounds, 
NOH:CR-CCI-NOH (cf. A., 1923, i, 472), with sodium acetate in 
presence of dilute acetic acid. By the same method, dichloro- 
glyoximes may be converted into dihydroxyglyoximes, chloro- 
aldoximes into hydroxamic acids, and chloro-oximinoketones into 
acylformhydroxamic acids. The new compound, acetylformhydr- 
oxamic or pyruvhydroxamice acid, NOH‘CAc:OH, prepared in 
this way from chloro-oximinoacetone, is to be described later. 


Relations between Rotatory Power and Structure in the 
Sugar Group. V. Chloro- and Bromo-acetyl Derivatives 
of Arabinose. Nomenclature of Alpha and Beta Forms in 
the Sugar Group. Some Derivatives of 1 : 6-Bromoacetyl- 
glucose, -gentiobiose, and -maltose. C.S8. Hupson and E. P. 
Puewps (J. Amer. Chem. Soc., 1924, 46, 2591—2604).—The specific 
rotations of @-chloro- and $-bromo-acetyl-d- and -l-arabinoses in 
chloroform are and =-288°, respectively (cf. Chavanne, 
A., 1902, i, 346; Brauns, A., 1924, i, 837). Whilst the rotation 
of fluoroacetylarabinose (Brauns, loc. cit.) agrees with the calculated 
value, that of @-iodoacetylarabinose is 36° larger than that cal- 
culated from iodoacetylglucose, probably indicating a new type 
of ring structure in the arabinose derivative. The known halogen- 
acetyl derivatives of arabinose should be classed as @-compounds 
from their rotatory power. Hudson’s system of nomenclature 
(A., 1909, i, 135) is discussed in relation to suggestions of Svanberg 
and Josephson (A., 1924, i, 370) and of Kuhn (A., 1923, i, 589). 
The calculated rotations of twelve acy] derivatives cf maltose and 
gentiobiose are in good agreement with such observed values as 
have been recorded. F. G. W. 


Mutarotation. IV. Solution Volume and Refraction 
Constants of «- and §-Methylglucoside. C. N. Ruser (Ber., 
1924, 57, [B], 1797—1799; cf. A., 1924, ii, 806)—The molecular 
solution volume and molecular refraction of »«-methylgluccside, 
m. p. 166°, [«]f +158-9°, are respectively 132-61 ml. and 70-17, 
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whereas the corresponding figures for 6-methylglucoside are 133-26 
and 70:55. Comparison of these data with those found previously 
for dextrose (loc. cit.) confirms the relationship of the «- and 6-methy]l- 
glucosides to the «- and £-forms of the parent sugar (cf. Armstrong, 
T., 1903, 83, 1307). H. W. 


Influence of Catalysts on Carbonisation. R. Lrssine and 
M. A. L. Banxs (J. Chem. Soc., 1924, 125, 2344—2356).—With 
a view to trace the influence of the typical ash on the peculiar 
behaviour of the four main constituents of coal, experiments were 
conducted to determine the yield of coke formed when sucrose and 
cellulose are carbonised in the presence of small quantities of various 
compounds. Forty different compounds were used, and applied 
to the carbohydrate either as an aqueous solution, or by precipit- 
ation. In the case of sucrose, the yield of coke varies from 18-74% . 
with sulphuric acid as catalyst, to 5-02°, with nickel oxide; the 
yield of coke from cellulose varies from 20-36°, with sulphuric 
acid, to 5-16°%, with oxalic acid. 

In general, salts of strong acids and weak bases cause the highest 
yields of coke, and oxides of copper, nickel, calcium, and mag- 
nesium have the least effect. Sodium carbonate, hydroxide, and 
silicate have a greater influence on the coking of cellulose than of 
sucrose. 

Censiderable differences are noticeable in the appearance and 
structure of the cokes obtained from sucrose, variation in the 
swelling property being very marked, and these are classified as 
compact, swelled, or flaky. The majority of catalysts producing 
high or medium coke yields cause production of swelled cokes 
when sucrose is carbonised with its own weight of water, and com- 
pact cokes when dry sugar and catalyst are used. Flaky coke is 
obtained from pure sucrose or sucrose mixed with catalysts not 
causing an increase in yield of coke. The velocity of carbonisation 
of sucrose is greater than that of cellulose. 

Experiments were also conducted with a specially prepared coal 
consisting mainly of clarain, with a little vitrain, separated from 
the other coal constituents by physical methods. The ash content 
was reduced to 0-86°%, by extraction with hydrochloric acid. The 
coal was carbonised in an electric coking oven and the yields of 
coke, tar, and gas were determined. The effect of the catalysts 
is a distribution between the solid and liquid carbonisation products, 
the yield of gas being a function of the temperature of carbonis- 
ation. The order of the influence of the various catalysts is 
approximately the same as in the sucrose and cellulose experiments, 
untreated coal giving the lowest yield of coke. C. J.S. 


Synthesis of a Disaccharide-Glucoside. B.HELFERICH and 
J. Becker (Annalen, 1924, 440, 1—18).—The reaction between 
triphenylmethyl chloride and alcohols previously studied (A., 
1923, i, 331) yields, in the case of «-methyl-d-glucoside, a well- 
crystallised ether in which one hydroxyl] group (probably the primary 
group) is etherified, and this ether has been utilised for the synthesis 
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of a new disaccharide. Benzoylation converts this ether into a 
tribenzoy] derivative, 


l J 


O 
yielding on hydrolysis with hydrochloric acid in chloroform a 
tribenzoyl-«-methylglucoside, the structure of which is deduced 
from the fact that on methylation followed by alkaline hydrolysis 
of the benzoyl groups and acid hydrolysis of the methyl «-methyl- 
d-glucoside, a methyl-d-glucose is obtained which differs from that 
obtained by Irvine and Scott (T., 1913, 103, 564) from diisopropyl- 
idineglucose, which Freudenberg (A., 1923, i, 652) has shown to 
be a 3-derivative. Since 5-substitution is improbable, the new 
methylglucose is most probably the 6-methyl derivative. Con- 
densation of the tribenzoyl-«-methyl-d-glucoside with acetobromo- 
glucose yields a_ 
glucoside, which on hydrolysis yields the crystalline «-methy]l- 
glucoside of the diglucose, OH*R*O-R-OMe, where R represents 
| 


The new disaccharide-glucoside is hydrolysed by emulsin, but, 
unlike «-methylglucoside or 6(?)-methyl-«-methylglucoside, is 
practically unattacked by yeast. 

6-Methyl-d-glucoside and triphenylmethyl chloride in pyridine 
yield triphenylmethyl-8-methyl-d-glucoside, needles, m. p. 50°, 
containing alcohol of crystallisation, m. p. 105—109°, alcohol-free. 
Triphenylmethyl-«-methyl-d-glucoside, similarly prepared (yield 60%), 
crystallises from alcohol with 14 mols. of solvent, has m. p. 80° 
(on rapid heating); on slowly heating it partly melts at 128—130° 
and completely at 151—152°, [«]i} +-72-8° (in pyridine). The dried 
substance has [«]}? +86-3°. From ethyl acetate it crystallises in 
needles, m. p. 1388—140°. An isomeric product (+-2EtOH), m. p. 
151—152°, was obtained in one experiment. Methylation in 
benzene by Irvine’s method (T., 1803, 83, 1021) converts the 
a-methylglucoside into 
from which the triphenylmethy] group is eliminated by hydrolysis 
with 1-2% methyl-alcoholic hydrochloric acid. Acetylation in 
pyridine yields the triacetyl derivative, m. p. 136°, [«]}} +136-9°, 
[«}i} +136-0°, which is completely hydrolysed by 0-06°% methyl- 
alcoholic hydrochloric acid, methyl-alcoholic ammonia removing 
only the acetyl groups. Similarly, benzoylation in pyridine solution 
gives in 70% yield tribenzoyltriphenylmethyl-a-methyl-d-glucoside, 
needles, m. p. 171°, [«]j +97-9°, +100-3°, which can also be pre- 
pared directly from the «-methylglucoside, without isolation of 
the triphenylmethyl ether. An isomeride, m. p. 108—110°, was 
isolated on one occasion. Hydrolysis with hydrochloric acid in 
chloroform converts the tribenzoyl derivative into tribenzoyl-a- 
methyl-d-glucoside, +131-4°, [«}§ +131-7°, yielding a teira- 
benzoyl compound, m. p. 105°, and on methylation methyl-tri- 
benzoyl-«-methyl-d-glucoside, m. p. 116—117° (sinters at 115°), 
[o«}? +-116-4°, which, with dry ammonia in methy] alcohol, is hydro- 
lysed to 6( ?)-methyl-«-methyl-d-glucoside, yielding, on hydrolysis 


4 
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with 10% hydrochloric acid, 6( ?)-methyl-d-glucose, yellow syrup, 
{af} +80-1° (in water), falling to +66-3° in 46 hours; osazone, 
Cy9H4O,N,, m. p. 177°, [a] —70-3°, falling to —46-9° in 20 hours 
(in alcohol). 6( 
m. p. 166°, [a]> +89-7°, [x] +-90-1° in pyridine, on hydrolysis with 
ammonia in methyl] alcohol, yields 6( ?)-p-tolwenesulphonyl-«-methyl- 
d-glucoside (+-24H,O), m. p. 55—58° (sintering at 50°), [a] +98-1° 
in pyridine, [«}} +69-7° in water. Tribenzoyl-«-methyl-d-glucoside 
and acetobromoglucose in carbon tetrachloride in the presence 
of silver oxide give, in 28-6% yield, 6( ?)-(tetra-acetyl-8-glucosido)- 
tribenzoyl-«-methyl-d-glucoside, lustrous needles, sintering at 142°, 
m. p. 152°, [w}i# +50-5°, [x]? +50-7° in pyridine, which with dry 
ammonia in methyl alcohol is converted into 6( ?)-[8-d-glucosido}- 
a-methyl-d-glucoside (+-1EtOH), sintering about 100°, m. p. 102° 
(decomp.). The dry substance has m. p. 120° (decomp.), [«]} 
+59-4°; dried at 142°, the substance has [«]j? +61-8°. 

[With H. Wrecanp.]—Hepta-acetylmethylmaltoside, obtained 
by Fischer’s method (A., 1910, i, 716), with dry ammonia in methyl 
alcohol, gives in 70% yield $-methylmaltoside (+1H,O), m. p. 


- 110°, [«]} +76°, +74-6° in water; the anhydrous substance sinters 


at 105° and has m. p. 155° (decomp.), [«]i? +-78-8° in water. 
R. B. 


Constitution of Starch and Different Modes of Action of 
the Amylases. R. Kuun (Ber., 1924, 57, [B], 1965—1968).— 
Examination of the hydrolysis of soluble starch, amylose, and 
amylopectin with malt amylase by polarimetric and reductometric 
measurements confirms the observations of Brown and Heron 
(T., 1879, 35, 596) and Brown and Morris (T., 1885, 47, 527; 1895, 
67, 309) according to which maltose is liberated entirely in the 
8-form. If, however, maltase-free pancreas or taka-diastase is 
used, the nascent maltose has the «-structure. Degradation of 
starch can occur in three distinct ways, which are characterised 
by the different course of transformation of an oxide ring stable 
only in amylose and amylopectin. Thus malt amylase causes 
isomerisation in the reducing half of the generated maltose, whereas 
intraglucosidic transformation in the non-reducing half of a 
dissacharide molecule is effected by pancreas amylase. Finally, 
interglucosidic isomerisations may occur, such as the conversion 
of «- into @-polyamyloses and certain other reactions which may 
lead to the anhydrides of trisaccharides. 


Hydrolysis of Starch by Salts. IV. Hydrolysis by Blood 
Pigments and Plant Peroxydases. W. BizrpERMANN and C. 
JERNAKOFF (Biochem. Z., 1924, 150, 477—491).—Hezmoglobin 
accelerates the hydrolysis of starch by salts and itself hydrolyses 
amyloses even in considerable dilution. The former result is 
obtained after boiling the hemoglobin, and is also given by solu- 
tions of hemin and hematin. The peroxydase content and 
amylolytic activity of potato and horse-radish extracts are parallel 
to one another. (Cf. A., 1924, i, 1288.) J.P. 
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Selective Photochemical Action of Polarised Light. I. 
Hydrolysis of Starch. E. C. C. Baty and E. 8. Semmens (Proc, 
Roy. Soc., 1924, B, 97, 250—253).—Plane-polarised light exerts 
a powerful acceleration of the diastatic hydrolysis of starch from 
potatoes, wheat, and maize. O. O. 


Molecular Weight of Glycogen. W. Fraron (Nature, 1924, 
114, 752).—In the complete hydrolysis of raffinose or stachyose, 
only (x—1) molecules of water are required to produce » molecules 
of hexose. Application to the hydrolysis of a higher polysaccharide 
such as glycogen suggests that either (a) the latter exists in some 
stage of the hydrolysis as a cyclic compound requiring the addition 
of 2 mols. of water in order to produce two derivative mols., or 
(6) the equation for the hydrolysis should be : 

the value of n being obtained by calculating the difference between 
the observed and theoretical values for the hydrogen. 
A. E. 


Action of Aqueous and Aqueous-alcoholic Solutions of 
Sodium Hydroxide on Cellulose. W. Vieweca (Ber., 1924, 57, 
[B], 1917—1921).—Cellulose was immersed in aqueous-alcoholic 
solutions of sodium hydroxide containing varying amounts of 
alkali and 10, 35, and 50° of alcohol; the quantity of sodium 
hydroxide removed by the cellulose was measured by titration before 
and after immersion of the sample. The curves which are obtained 
do not indicate the existence of a compound of cellulose and sodium 
hydroxide stable under these conditions. The influence of alcohol 
on the adsorption of alkali hydroxide by cellulose is more pro- 
nounced in concentrated than in dilute solutions of alkali, whilst 
also the adsorption is greater when the concentration of alcohol 
is greater. The experiments show the impossibility of isolating 
the compound, (C,H,,0;).,NaOH (formed from its components in 
the presence of water), if the latter is washed with alcohol (cf. 
Rassow and Wadewitz, A., 1924, i, 374). Repetition of previous 
experiments (A., 1907, i, 893) confirms the stability of the com- 
pound in alkali solutions of medium strength; the breaks in the 
curves which indicate the formation of the compound occur at 
different concentrations of alkali hydroxide with different varieties 
of cellulose. H. W. 


Ethers of Polysaccharides with Hydroxy-acids. W. WELT- 
ZIEN (Biochem. Z., 1924, 150, 476).—A correction of Chowdhury 
(cf. A., 1924, i, 1029) in regard to citations of previous work on the 
methylation of hydrocellulose. 


Strength of Trimethylamine Oxide and Trimethylalkoxy- 
ammonium Hydroxides as Bases. Structure of Ammonium 
Compounds. T. D. Stewart and S. MazEsEr (J. Amer. Chem: 
Soc., 1924, 46, 2583—2590)—The hydrolysis of salts of trimethy]- 
amine oxide measured colorimetrically by means of methyl- 
violet and methyl-orange showed that this base has a dissociation 


| 
| 
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constant of about 410°. The conductivities of solutions of 
trimethylethoxyammonium iodide, trimethylmethoxyammonium 
iodide, and of mixtures of these with sodium hydroxide showed 
that the trimethylalkoxyammonium hydroxides are strong bases. 
The results are discussed in relation to the Lewis theory of atomic 
structure, with which they are in agreement. Pure trimethylethoxy- 
ammonium iodide decomposes sharply at 135—136°. F. G. W. 


Catalytic Action of Traces of Iron on the Oxidation of 
Cysteine and Glutathione. D.C. Harrison (Biochem. J., 1924, 
18, 1009—1022).—The rates of atmospheric oxidation of both 
cysteine and glutathione are very greatly reduced by the removal 
of iron impurities. The addition of very minute quantities of 
iron produces a marked increase on the rate of oxidation 
of cysteine and glutathione from which iron has previously 
been removed. Inhibition by hydrogen cyanide of oxidation of 
the above substances is due to interaction of the latter with the 
catalytic iron. The velocities of absorption of oxygen in the case 
of the purified compounds alone and in the case of the unpurified 
compounds in the presence of cyanide are linear. Iron in hematin 
can catalyse these oxidations. 8. 8. Z. 


Preparation of (Iodo-)Esters of Carbamic Acid and of 
Acylated Carbamic Acids (Allophanic Acid, Acetylcearbamic 
Acid, etc.). CHINOIN FaBRIK CHEMISCH-PHARMAZEUTISCHER 
PropuKTE A.-G. VoN KEREsSTY UND WoLF (D.R.-P. 387963; from 
Chem. Zenir., 1924, ii, 403)—The corresponding esters of chloro- 
alcohols are treated with a metallic iodide preferably in presence 
of a suitable solvent such as acetone; thus §-chloroethylurethane, 
m. p. 76° (from £-chloroethyl chloroformate and ammonia), on 
heating with sodium iodide in absolute acetone at 80—90° affords 
8-iodoethylurethane, m. p. 93—94°. ««’-Dichloroisopropylurethane, 
m. p. 82°, affords a«’-di-iodoisopropylurethane. (-Chloroethyl 
chloroformate on heating with carbamide forms 6-chloroethyl 
allophanate, m. p. 181—182°, which affords 8-iodoethyl allophanate, 
m. p. 192°, on heating with sodium iodide in acetone. 8-Chloro- 
ethylacetylurethane, m. p. 76-5° (from 8-chloroethylurethane and 
acetyl chloride), gives analogously 8-iodoethylacetylureihane, m. p. 
76°. The products have a therapeutic action, especially on the 
nervous system. F. A. M. 


New Hydroxamic Acids of Hydroxy- and Alkoxy-iatty 
Acids. L. W. Jones and D. H. Powsmrs (J. Amer. Chem. Soc., 
1924, 46, 2518—2533).—Hydroxyacethydroxamic acid, 

OH-CH,:CO-NH:OH, 
m. p. 85°, was obtained by the action of hydroxylamine on ethyl 
glycollate. The acetyl derivative, m. p. 64-5°, the benzoyl 
derivative, m. p. 160-4°, and their silver and potassium salts, are 
described. The potassium salt of the benzoyl derivative, decomp. 
125°, undergoes rearrangement, when heated with ethyl or isoamyl 
alcohol, into formaldehyde, potassium benzoate, and ethyl or 
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isoamyl allophanate. Methoxyacethydroxamic acid, m. p. 85:5°, 
yields an acetyl derivative, m. p. 82°, and a benzoyl derivative, m. p. 
84-5°, the potassium salt of which decomposes at 100° into carbon 
dioxide, potassium benzoate, formaldehyde, and methoxymethyl- 
carbimide, a lachrymatory oil, b. p. 87-5°, which is decomposed by 
water into carbon dioxide, ammonia, methy] alcohol, and formalde- 
hyde, and polymerises when kept to a white, vitreous solid. 
Ethoxyacethydroxamic acid, m. p. 74—76°, its acetyl derivative, 
needles, m. p. 84°, and benzoyl derivative, m. p. 156°, are described. 
The potassium salt of the latter, decomp. 115°, is decomposed in 
boiling water with formation of carbon dioxide, alcohol, ammonia, 
formaldehyde, and potassium benzoate. Ethoxymethylcarbimide, 
a lachrymatory oil, b. p. 105—106°, is decomposed by water. 
Methyl 8-methoxypropionate (cf. Purdie and Marshall, T., 1891, 
59, 474) has b. p. 144—145°/760 mm.; 8-methoxypropionic acid, 
b. p. 126°/30 mm., and 8-methoxypropionyl chloride, b. p. 135— 
136°/758 mm., were also prepared. 8-Methoxypropionhydroxamic 
acid, m. p. 93—95°, its acetyl derivative, m. p. 86°, and 
benzoyl derivative, m. p. 148°, are described. The potassiwm salt 
of the latter, decomp. 110°, yields, when boiled with water, 8-methoxy- 
ethylcarbimide, b. p. 123—124°, which was also obtained by the 
action of silver cyanate on 8-methoxyethyl iodide in ether at 
130°. F. G. W. 


Abnormal Reaction of Propylene Chlorohydrin. A. DEWAEL 
(Bull. Soc. chim. Belg., 1924, 33, 504—507).—8-Chloropropyl 
alcohol, b. p. 133—134°/761 mm., obtained as a by-product in the 
preparation of allyl chloride from allyl alcohol and hydrogen chloride, 
is converted by potassium cyanide, with a little sodium iodide, 
in aqueous-alcoholic solution into ®-hydroxybutyronitrile (yield 
60%), b. p. 214—215°, d%} 0-9938, together with the two crotono- 
nitriles (cf. Bruylants, A., 1922, 1,817). The identity of the cyano- 
hydrin was established since phosphorus pentachloride changed 
it into §-chlorobutyronitrile, and dehydration with phosphoric 
oxide gave crotononitrile. The cyanohydrin with sodium hydroxide 
gave crystals of its sodiwm derivative (+H,O), and with sodium 
ethoxide and ethyl iodide gave 8-ethoxybutyronitrile. F.M.H. 


Action of Organo-magnesium Compounds on Nitriles. 
y-Ethoxybutyronitrile. K. Brecxpot (full. Soc. chim. Belg., 
1924, 33, 490—494).—,y-Ethoxybutyronitrile, b. p. 180—182°/ 
744 mm., was prepared by the action of sodium ethoxide on y-chloro- 
butyronitrile; by-products were identified as the nitrile and amide 
of trimethylenecarboxylic acid. By the action of magnesium ethyl 
bromide on y-ethoxybutyronitrile, gas was evolved; the product 
was separated into three fractions: (1) b. p. 185—200°, forming a 
semicarbazone, m. p. 87°, probably ethyl y-ethoxypropyl ketone 
or the ketimine, (2) b. p. 206—208°/16 mm., d? 0-9939, n® 1-4971, 
was concluded to be a dimeric y-ethoxybutyronitrile, 

OEt-[CH, ],-C(NH)-CH(CN )-[CH,],-OEt, 


(3) b. p. 225—230°, was not identified. F. M. H 


= 
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Action of Organo-magnesium Compounds on Nitriles. 
Ethyl Cyanoformate. P. Bruyiants (Bull. Acad. roy. Belg., 
1924, [v], 10, 392—395; cf. A., 1924, i, 984).—The action of mag- 
nesium ethyl bromide on ethyl cyanoformate proceeds mainly in 
accordance with the equation: CN-CO,Et+MgRX=MgX-CN+ 
R-CO,Et, and yields finally triethylearbinol. At the same time, 
a secondary reaction takes place, giving y-hydroxy-y-ethylhexan- 
é-one (cf. Blaise and Maire, A., 1909, i, 85), b. p. 189—191° (semi- 
carbazone, m. p. 175—177°). 


Applications of Réntgen Crystal Analysis to Questions 
of Structure of Organic Compounds. H. Marx.—(See i, 1). 


Structure of the Benzene Nucleus. M. DomINiIkKIEwIcz 
(Roczntki Chemji, 1923, 3, 326—349).—An attempt is made to 
account for the peculiar properties of benzene and its derivatives 
by a structural formula in which the carbon atoms are assumed to 
be mobile, the whole structure being kept together by the mutual 
attraction of the component atoms. It is assumed that true 


H benzene derivatives possess no double linkings as 

é such, although the linkings differ from those in 
H-c7 XH ordinary saturated compounds; in the appended 
aN diagram two valencies of one atom satisfy one 


H-C C-+H valency of a neighbouring one, and this accounts 

Kat for the “ aromatic ”’ character of the compound. 

¢ In a space model, the carbon atoms are represented 

H by the usual tetrahedra, the apex of one touching 

the edge of the next one between two apices. In this way, the six 

carbon atoms are in the same plane in accordance with stereo- 
chemical requirements. 

The entrance of substituents which are capable of acting as 
auxochromes affects the character of the nucleus, its saturated 
nature being less pronounced and the structure being more prone 
to tautomeric change (e.g., quinonoid change). It is held that 
in these cases the nucleus assumes a bridged or Dewar phase with 
two double bonds; whilst whenever three double linkings are 
produced the nucleus immediately reverts to the original structure. 
In the bridged formula, the faces of the tetrahedra representing 
the para carbon atoms are completely in contact, also those of 
the ortho and meta carbon atoms on each side, so that there is no 
longer a ring. 

The molecule is, moreover, assumed to be rotating about an 
axis passing through the two para carbons; this is the case whether 
the ring is in its original “ benzenoid”’ or the modified “ D” 
condition. The frequent occurrence of p-substituted derivatives 
is held to support this assumption, because the para position is 
stationary and thus more readily attacked; this accounts for 
the formation of 1:4-dihydro derivatives on hydrogenation, 
quinones from phenols, etc. The nucleus in the quinonoid con- 
dition has again a different structure, the tetrahedra representing 
the para atoms being in contact along one edge, whilst the other 
atoms retain the position they occupied in the “ D” condition; 
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this explains the ready passage from phenols to quinones and 
vice versa. A similar arrangement also applies to the ortho- 
quinonoid condition. 

The structures of naphthalene and anthracene are discussed 
from the point of view of the theory, but it is impossible to sum- 
marise briefly the author’s arguments. G. A. R. K. 


Photochemical Action of Iodine on Moist p-Chlorotoluene. 
O. SILBERRAD (J. Chem. Soc., 1924, 125, 2196—2197).—A mixture 
of p-chlorotoluene (100 g.), water (75 g.), and iodine (0-1 g.) exposed 
to sunlight for a period of 2 years yielded, on distillation, 85-5 g. 
of unaltered p-chlorotoluene, together with the following products : 
toluene, 1-86 g.; p-chlorobenzoic acid, 1-35 g.; s-4 : 4’-dichloro- 
diphenylethane, 0-2 g.; hydrogen chloride, 0-82 g. The following 
equations indicate the course of the reactions : (i) CgH,Cl-CH,+1,= 
C,H,Cl-CH,I+HI; (ii) 
I,; (iii) (iv) 
HCI. A. C. 

Reactions of the Unsymmetrical Trinitrotoluenes. 0. L. 
Brapy, 8. W. Hewetson, and L. Kiem (J. Chem. Soc., 
1924, 125, 2400—2404).—Aqueous sodium sulphite readily acts 
on the unsymmetrical trinitrotoluenes, giving sodium dinitro- 
toluenesulphonates, which are converted by methylamine into 
dinitromethyltoluidines, whence the sulphonic acid group can 
be located. Thus 2:3:4-, 3:4:6-, 3:4:5-, and 2:3:5- 
trinitrotoluenes yield, respectively, sodium 2: 4-dinitrotoluene- 
3-sulphonate, 4 : 6-dinitrotoluene-3-sulphonate, 3 : 5-dinitrotoluene- 
4-sulphonate, and 3: 5-dinitrotoluene-2-sulphonate. On _ heating 
with crystalline sodium acetate, the trinitrotoluenes give, re- 
spectively, 2 : 4-dinitro-m-cresol, 4 : 6-dinitro-m-cresol, m. p. 73°, 
3 : 5-dinitro-p-cresol, and 3: 5-dinitro-o-cresol. The  trinitro- 
toluenes react with toluidine or naphthylamine in hot alcoholic 
solution: 2:3: 4-trinitrotoluene with m-toluidine and 8-naphthyl- 
amine forms 2 : 6-dinitrodi-m-tolylamine, m. p. 110°, and 2: 6-di- 
nitro-m-tolyl-8-naphthylamine, m. p. 166°. 3:4: 6-Trinitrotoluene 
with m- and o-toluidine and «- and §-naphthylamine forms 4 : 6-di- 
nitrodi-m-tolylamine, m. p. 135°; 4: 6-dinitro-m-tolyl-o-tolylamine, 
m. p. 99°; 4: 6-dinitro-m-tolyl-«-naphthylamine, m. p. 182°; 
4 : 6-dinitro-m-iolyl-8-naphthylamine, m. p. 211°. 2:3: 5-Trinitro- 
toluene with o-toluidine forms 4 : 6-dinitrodi-o-tolylamine, m. p. 
109°. 2:4:6:2':4’ : 6’-Hexanitrodi-m-tolylamine, m. p. 60°, is 
produced in 20% yield on warming 4: 6-dinitrodi-m-tolylamine 
with nitric acid, but the 2 : 6-dinitro compound gives only a trace 
of it. Phenyl-2 : 6-dinitro-m-tolylamine is reduced by ammonium 
sulphide to phenyl-2(6 ?)-nitro-6(2 ?)-amino-m-tolylamine, m. p. 139°, 
which on diazotisation yields 7-nitro-l1-phenyl-4(or 6)-methyl- 
1 : 2: 3-benztriazole, m. p. 147°; this is not converted by heat into 
the nitromethylearbazole. [Cf. B., Jan. 23.] F. M. H. 


Polarity Effects in the Isomeric w-Bromoxylenes and 
Tsomeric Iodotoluenes. J. B. SHorsmirH and R. H. SiatTer 
(J. Chem. Soc., 1924, 125, 2278—2283).—According to the theory 
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of induced alternate polarities (cf. T., 1922, 121, 1392; 1923, 
423, 2838; A., 1924, i, 842), the order of ease of hydrolysis of the 
isomeric w-bromoxylenes should be p and o>m, and of reduction 
by hydrogen iodide m>o and p, whilst the order of reduction of 
the iodotoluenes should be o and p>m. These predictions are 
confirmed experimentally. The complete order of hydrolysis of 
the w-bromoxylenes is found to be p>o>m, whilst all are more 
easily hydrolysed than benzyl bromide, and w-bromo-p-xylene 
more readily than w-iodo-p-xylene. The order of reduction is 
m>o>vp, with the unsubstituted compound intermediate between 
o and p, and the order of ease of reduction of the iodotoluenes is 
o>p>m. F. M. H. 


Molecular Coefficients of Refraction. F. Eis—ENLoHR and 
L. Scuuuz (Ber., 1924, 57, [B], 1808—1820; cf. A., 1920, ii, 717; 
1921, ii, 229)—In consequence of the recent criticisms of the 
authors’ work by von Auwers and Kolligs (A., 1922, ii, 174; 1923, 
i, 99), the optical constants of a large series of benzenoid hydro- 
carbons have been redetermined. The decomposition of well- 
defined semicarbazones of aldehydes and ketones by sodium ethoxide 
yields the “ standard ’”’ hydrocarbons with which the constants of 
the substances prepared by the reduction of the requisite styrenes 
by Paal’s method and by sodium and alcohol are compared. Hydro- 
carbons prepared by Clemmensen’s process are generally unsatis- 
factory; Fittig’s method frequently, but not invariably, yields 
homogeneous products. Examination of the data thus obtained 
confirms the validity of the regularities observed previously (loc. cit.) 
with the simpler hydrocarbons and establishes the possibility of 
calculating the index of refraction of any benzenoid hydrocarbon 
when the influences of substitution are taken into account as 
described previously. 

The following data are recorded for “ standard ’’ hydrocarbons : 
ethylbenzene, b. p. 135—136°, d?"* 0-8667, nj?, 1-49477; n-heptyl- 
benzene, b. p. 145-0—145-2°, 0-8604, 148640; n-octyl- 
benzene, b. p. 264—265°, d?' 0-8583, nif, 1-48534; cetylbenzene 
(prepared by Fittig’s method), b. p. 235—237°/16 mm., nj* 1-47986 ; 
o-ethyltoluene, b. p. 163-7—163-9°/753 mm., d?* 0-8747, nif. 
150219; m-ethyltoluene, b. p. 159-2—159-8°, d?° 0-8615, 
1-49654; p-ethyltoluene, b. p. 159-5—160°/763 mm., d?’"" 0-8584, 
nite 1-49483; o-propyltoluene, b. p. 180-5—181-5°, 0-8740, 
ni. 1-49909; m-propyltoluene, b. p. 176-5—177-5°, 0-8625, 
1:49398; p-propyltoluene, b. p. 179-5—180°, 0-8570, 
nie 1-49197; o0-isopropyltoluene, b. p. 174:5—175-5°, d?'™- 
0-8741,. ni, 1-49862; m-isopropyltoluene, b. p. 174-5—175-5°, 
d?" 0-86193, 1-49396; p-isopropyltoluene, b. p. 176-0— 
176:5°/762 mm., 0-8580; 1:49141, o-heptyltoluene, 
b. p. 263—263-2°, 0-8717, 1-4952i; m-heptyltoiuene, 
b. p. 260-0—260-8°, 0-8615, 1-49140; p-heptyltoluene, 
b. p. 265-0—265-2°, 0-8560, 1-48968. Physical constants 
are recorded for the following hydrocarbons prepared by hydro- 
genation of the requisite styrenes : o-ethyltoluene, p-ethyltoluene, 
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o-propyltoluene and o-, m-, and p-isopropyltoluenes. The values 
for n®, nz, and n®, are also recorded. H. W. 


Mechanism of Substitution Reactions in the Aromatic 
Nucleus. I. E. pe B. Barnett and M. A. Matruews (Rec. trav, 
chim., 1924, 43, 530—541).—The decomposition of additive com- 
pounds formed between chloroanthracenes and bromine or nitric 
acid by combination with the meso-carbon atoms has been studied. 
The presence of nuclear chlorine atoms favours loss of bromine 
instead of hydrogen bromide from the chloroanthracene 9 : 10-di- 
bromide when the “ bridge” is re-established (cf. T., 1921, 119, 
901). An explanation based on geometrical isomerism is elaborated 
(cf. A., 1924, i, 1292). 

1-Chloroanthracene combines with bromine in carbon tetra- 
chloride, giving its dibromide, which when boiled with xylene, gives 
1-chloroanthracene and 1|-chloro-9(or 10)-bromoanthracene, m. p. 
150° (cf. Fischer and Ziegler, A., 1912, i, 754); with cold pyridine 
1-chloroanthracene dibromide gives 1-chloro-9 : 10-dihydroanthra- 
quinyl-9 : 10-dipyridinium dibromide, turning yellow at 135—140°, 
m. p. 150°. 2-Chloroanthracene, m. p. 223°, forms an unstable 
dibromide, yielding 2-chloro-9 : 10-dihydroanthraquinyl-9 : 10-di- 
pyridinium dibromide, turning yellow at 165°, m. p. 180°. The 
dibromide of 1:5-dichloroanthracene is converted by boiling 
xylene into 1 : 5-dichloroanthracene and by pyridine at 40° into 
its dipyridinium salt, decomp. 195°, which with ammonia forms 
1 : 5-dichloroanthranylpyridinium bromide, unmelted at 325°. The 
dibromide of 1 : 8-dichloroanthracene is changed by boiling xylene 
into a compound of indefinite m. p. and by pyridine into its 
dipyridinium salt (unstable). 

Nitric acid forms additive compounds with the chloroanthracenes 
in boiling acetic acid solution. The product from 1-chloroanthracene 
was converted by pyridine into 1-chloro-9(or 10)-nitroanthracene, 
m. p. 196°. Similarly, 2-chloro-9(or 10)-nitroanthracene, m. p. 185°, 
was prepared and 1 : 5-dichloro-9-nitroanthracene, m. p. 208° (from 
an additive compound, m. p. 201°). From 1 : 8-dichloroanthracene 
there was isolated 1 : 8-dichloro-9(or 10)-nitrodihydroanthranol, 
m. p. 201°; heating this with hydriodic and acetic acids removed 
nitric acid, leaving 1 : 8-dichloroanthracene; with cold pyridine, 
by loss of water, 1 : 8-dichloro-9(or 10)-nitroanthracene, m. p. 203°, 
was formed but 12-6°% of the additive compound had lost nitrous 
acid to re-establish the bridge. 

Reduction of 1: 5-dichloroanthraquinone with zinc dust and 
more dilute ammonia than that used by Liebermann and Beudet 
(A., 1914, i, 514) gave a eutectic mixture, m. p. 202°, of the quinone 
with 1 : 5-dichloroanthracene. Once only, 1 : 5-dichloro-9-hydroxy- 
anthrone, turning yellow at 190°, m. p. 196—197°, was = 


Mechanism of Substitution Reactions in the Aromatic 
Nucleus. H. J. Prins (Rec. trav. chim., 1924, 43, 685—686; 
cf. A., 1924, i, 1292, also preceding abstract).—Barnett and his 
collaborators have tried to prove the suggestion of Holleman 
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concerning this problem by contesting, in the first place, the validity 
of van der Linden’s objection. Whether this is possible is shown 
on several grounds to be doubtful. W. E. E. 


Synthesis of 9-Methylphenanthrene. A. Winpaus, H. 
JENSEN, and A. ScuRaMME (Ber., 1924, 57, [B], 1875—1877).— 
Acetophenone condenses with oxindole in the presence of piperidine 


at 180° to give 3-«-phenylethylidencoxindole, 


m. p. 193—194°, which is hydrogenated with considerable difficulty 
to a-phenylethyloxindole, m. p. 130°. The latter compound is 
converted by the method of Windaus and LEickel (this vol., i, 
32) into 9-methyl-9 : 10-dihydrophenanthrene-10-carboxylic acid, 
m. p. 190°; methyl ester, m. p. 64°. The latter compound is trans- 
formed through the hydrazide, azide, and urethane (which have 
not been isolated) into 9-methylphenanthrene (picrate, m. p. 152— 
153°). The hydrocarbon appears to be identical with that obtained 
by Windaus (A., 1924, i, 1090) from colchicine, but an exhaustive 
comparison of the two products was not possible on account of the 
small amount of available material. H. W. 


Polymerides of Indene. H. Stopper and E. Farser (Ber., 
1924, 57, [B], 1838—1851).—Di-indene, b. p. 235—245°/16 mm., 
m. p. 51° (cf. Weissgerber, A., 1911, i, 623), is obtained by the 
action of glacial acetic, phosphoric, dilute sulphuric, or hydrochloric 
acid on indene; the reaction is not due entirely to hydrogen ions, 
since it is also effected by solutions of aluminium or zinc chloride. 
It is converted by recrystallisation from slightly aqueous acetic 
acid or alcohol into a substance, m. p. 57—58°; it is uncertain 
whether this material is an isomeride of that of lower melting point 
or a more homogeneous product. Contrary to the observations of 
Weissgerber, di-indene (m. p. 57—58°) is an unsaturated substance, 
since it combines with bromine without loss of hydrogen bromide 
to yield a dibromide, C,gH,,Bra, m. p. 120—121°, which loses the 
halogen completely when distilled under diminished pressure or 
in the presence of alkali, whilst it is oxidised by chromic acid to 
a-hydrindone. Di-indene must therefore contain a hydrindene 
nucleus substituted in the «-position. Since the absorption spectrum 
of the compound does not resemble that of stilbene, the consti- 


tution CH,<Csti>c:c<UsHeScn, is excluded, and the choice 
2 2 

rests between CH, and 
CH 2 


Di-indene is reduced by sodium and alcohol to dihydrodi-indene, 
b. p. 225—226°/20 mm., 239—241°/50 mm. It is polymerised by 
concentrated sulphuric acid or hydrogen bromide to amorphous, 
saturated substances of varying melting point. 


A di-indens, m. p. 116° (cf. Zschoch, 
2 


H-CH-C,H,’ 
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Diss., Leipzig, 1921), is obtained by the reduction of truxone by 
Clemmensen’s method; the constitution assigned to it has been 
put forward by Weissgerber for di-indene. 

Indene is converted by sulphuric acid (95%) or more slowly by 
the chlorides of aluminium, calcium, or zine into polymerides which, 
in spite of varying complexity, (CyH,),, to (C,Hg)22, and differing 
m. p., 220—280°, are considered sufficiently characteristic to be 
grouped together under the name “ metaindene.” The material 
is scarcely affected when heated at 200° under atmospheric pressure, 
but largely decomposed in sealed tubes at this temperature. At 
350°, depolymerisation occurs with production of indene and 
di-indene. 

As judged by the increase in the refractive index of the product, 
the photopolymerisation of pure indene in an atmosphere of nitrogen 
follows a normal, non-autocatalytic course, which is preceded by 
an induction period. After exposure to sunlight during a year, 
small amounts of the polymerides, (CyH,), and (CyH,),¢, are pro- 
duced, the latter being identical with metaindene. If a trace of 
air is present in the nitrogen, similar polymerides are formed in 
greater quantity, whilst in the presence of air indene rapidly becomes 
yellow and deposits crystals. 

Indene undergoes little change when heated at 115—118° in the 
dark in an atmosphere of nitrogen, whereas at 190—200° it is 
transformed after 96 hours into a colophony-like mass which con- 
tains little unchanged indene, some truxene, and mainly a mixture 
of polymerides including the substances (C,H,), and 
It is therefore not so highly polymerised in the dark at 200° as in 
the light at 20° or by concentrated sulphuric acid. The formation 
of paraindene, (?)(CyH,), (cf. Weger and Billmann, A., 1903, 
i, 332), could not be established. 

Indene is converted by a solution of iodine in aqueous potassium 
iodide (cf. Meyer, A., 1912, i, 525) into polymerides of high mole- 
cular weight; partial iodination also occurs. The isolation of 
iodododecaindene, Cyy3H,,1, m. p. 200—210° (decomp.), is described ; 
the halogen is very firmly retained. 

The action of sunlight on solutions of indene and iodine in benzene 
leads to the formation of resins containing iodine and, possibly, 
indene di-iodide. 


Preparation of Triphenylmethane and the Action of Heat 
on the Ethers and Esters Derived from Triphenylcarbinol. 
J. F. Norris and R. C. Youna (J. Amer. Chem. Soc., 1924, 46, 
2580—2583).—Triphenylmethyl chloride is converted into tri- 
phenylmethane by n-butyl ether and by alcohol in presence of 
aluminium chloride. Triphenylmethane is also formed by the 
action of aluminium chloride on triphenylcarbinol, or on tripheny]- 
methyl ethyl ether, in ethereal solution. In carbon disulphide 
solution, aluminium chloride converts triphenylmethy] ethyl ether 
into triphenylmethy] chloride. Triphenylmethy] ethyl ether decom- 
poses at 300° into triphenylmethane and acetaldehyde; the iso- 
propyl ether yields similarly triphenylmethane and acetone, and 
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the n-butyl ether yields triphenylmethane and _ butaldehyde. 
Benzophenone is obtained by the action of aluminium chloride on 
dichlorodiphenylmethane in ether. A method is described by which 
triphenylmethane can be prepared simply from carbon tetrachloride, 
benzene, ether, and aluminium chloride, in 64°/ of the theoretical 
yield. F. G. W. 


Preparation of Perylene. CompaGNige NATIONALE DE 
MatikRES COLORANTES ET DE Propuits CHImIQuEs (Brit. Pat. 
208721).—Perylene is obtained by distilling a mixture of @-di- 
naphthol, or its phosphoric or chlorophosphoric esters, with a 
metallic salt (e.g., zine chloride, ferric or ferrous chloride) and a 
metallic reducing agent (e.g., zine dust or reduced iron). The 
reaction may take place in the presence of water vapour (in the 
case of 8-dinaphthol itself) or of an inert or a reducing gas (e.g., 
hydrogen). W. T. K. B. 


Action of Nitrosobenzene on o-Nitroaniline. G. CHARRIER 
and A. Beretta (Atti R. Accad. Lincei, 1924, [v], 33, ii, 170— 
173).—The action of nitrosobenzene on either m- or p-nitroaniline 
results in the formation of the corresponding nitroazo compound 
(cf. A., 1913, i, 1111): NO,°C,H,NH,+NO-Ph —> 

NO,°C,H,NH:-NPh-OH —> 
With o-nitroaniline, however, the action of nitrosobenzene yields 
o-nitro-p’-nitrosodiphenylamine. This may be the result of de- 
hydrogenation by the excess of nitrosobenzene, but may be due to 
the fact that the initial additive compound undergoes parasemidinic 
transposition of the -NPh-OH group, with loss of hydrogen: 
—> In view of 
its intense colour and its solubility in alkali solution, the product 
is probably the oximino derivative. Oxidation by means of 
hydrogen peroxide in acetic acid solution converts it completely 
into op’-dinitrodiphenylamine, whilst the action of nitric acid on 
it gives opp’-trinitrodiphenylamine, which is obtainable also by 
transposition of the corresponding nitrosoamine. 
o-Nitro-p'-nitrosodiphenylamine (o-nitrophenylimino-p-benzoquin- 
onemonoxime) forms silky, garnet-red needles, m. p. + . 
F. 


Derivatives of Aniline Disulphoxide. CC. M. Bere and S. 
Smiues (J. Chem. Soc., 1924, 125, 2359—2363; cf. A., 1924, i, 275). 
—Acetanilide-p-sulphinic acid, m. p. 180° (decomp.), is reduced by 
dilute hydrogen iodide in presence of sulphurous acid to di-p- 
acetamidopheny] disulphoxide (yield 90°); the colourless crystals, 
m. p.: 218—219° (decomp.), obtained from acetic acid, retain 


solvent, but, after drying at 130° melt at 235° (cf. Hinsberg, A., 


1909, i, 374). The disulphoxide is phototropic, becoming yellow 
in the light and fading in the dark. On reduction, it yields B-di-p- 
acetamidophenyl] disulphide, m. p. 182°, which could not be con- 
verted into the «-form (cf. Hinsberg, loc. cit.), whilst with p-acet- 
amidophenyl mercaptan it gives the disulphide and acetanilide- 
p-sulphinic acid ; on hydrolysis, it forms di-p-aminopheny] disulph- 
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oxide in 80% yield, m. p. 175° (decomp.); its colour is yellow, 
deepening in the light. 

5 : 5’-Diacetamido-2 : 2’-ditolyl disulphoxide, m. p. 180°, and 
4: 4’-dihydroxy-3 : 3'-dicarboxydiphenyl disulphoxide, m. p. 206~ 
208° (decomp.), are colourless and unaffected by light. Benz- 
anilide-p-sulphonyl chloride is obtained in 90% yield from benz. 
anilide and chlorosulphonic acid and is reduced to benzanilide. 
p-sulphinic acid, m. p. 206° (decomp.), which is reduced further to 
di-p-benzamidophenyl disulphoxide, decomp. 220°; this is colourless, 
slowly becoming yellow in the light. F. M. H. 


Chlorination of p-Xylidine, and certain New Azo Dyes. 
A. S. WHEELER and M. Morse (J. Amer. Chem. Soc., 1924, 46, 
2572—2576).—5-Chloroaceto-p-2-xylidide, m. p. 176° (cf. Kluge, 
A., 1885, 1208), was prepared by the action of chlorine on aceto-p- 
xylidide in glacial acetic acid at 16°. Further action of chlorine 

ields a dichloroaceto-p-2-xylidide, m. p. 167°. 5-Chloro-p-2-xylidine 

ydrochloride forms white, silky needles, which sublime when heated. 
Dyes obtained by coupling diazotised 5-chloro-p-xylidine with 
phenol (brownish-yellow, m. p. 223°), resorcinol (orange-red, m. p. 
200—220°), thymol (dull brown, m. p. 290°), «-naphthol (dark red, 
m. p. 163—164°), 6-naphthol (scarlet-red, m. p. 165°), 2-naphthol- 
6-sulphonic acid (red, m. p. above 360°), 1-naphthol-5-sulphonic 
acid (brownish-red, m. p. above 360°), and 1 : 8-dihydroxy- 
naphthalene-3 : 6-disulphonic acid (purplish-red, m. p. above 360°) 
are described. F. G. W. 


Resolution of dl-Diphenylpropylenediamine and dl-1: 4- 
Diphenyl-2-methylpiperazine. F. B. and W. J. 
(J. Chem. Soc., 1924, 125, 2396—2399).—From the d-camphor- 
8-sulphonate of dl-diphenylpropylenediamine, 

NHPh-CH,-CHMe-NHPh, 

m. p. 28—29° (cf. Trapesonzjanz, A., 1893, i, 79), was isolated 
l-diphenylpropylenediamine d-camphor-B-sulphonate, m. p. 173°, 
+22°7°, giving the 1-base, m. p. 44—45°, green —23°7°; 
the base from the residues was converted into the 1-camphor-6-sul- 
phonate and the d-base thus isolated, m. p. 44—45°, [a]if, creen +24°4°; 
the rotatory powers of the enantiomorphs diminish considerably 
with increasing concentration. From the different bases were 
prepared: d- and |-diacetyldiphenylpropylenediamine, m. p. 101— 
102°, [«]ife ereen +142° and —138°; dl-dibenzoyldiphenylpropylene- 
diamine, m. p. 140—141°, d- and 1-dibenzoyl derivatives, m. p. 144°, 
ereen —218° and +221°; dl-benzenesulphonyldi phenyl propylene- 
diamine, m. p. 151—152° (hydrochloride, m. p. 212—213°), d- and 
l-benzenesulphonyl derivatives, m. p. 161—162° (hydrochloride, m. p. 
228°), green —39°6° and +-38-9°. 

dl-1 : 4-Diphenyl-2-methylpiperazine, m. p. 102—103°, was pre- 
pared by Trapesonzjanz’s method (loc. cit.) and the d- and 1-iso- 
merides, m. p. 96°, similarly; their rotations, [a], green —25°2° 
and +24-5°, are of opposite sign to those of the parent diphenyl- 
propylenediamines, That no racemisation occurs during formation 
of the piperazines was proved by resolution of the dl-piperazine, 


— 
i 


ORGANIC CHEMISTRY. i, 33 


when from 1-1 : 4-diphenyl-2-methylpiperazine d-camphor-6-sul- 
phonate, m. p. 175°, [ality green +32°9°, the liberated base gave 
+24°95°. The rotations measured are in alcoholic 
solution. F. M. H. 


Action of Organo-magnesium Compounds on Nitriles. 
a-Aminonitriles. A. CHRISTIAEN (Bull. Soc. chim. Belg., 1924, 
33, 483—490).—Organo-magnesium compounds replace the cyano 
group of «-piperidino-a-phenylacetonitrile by alkyl, and with 
anilinophenylacetonitrile form re- 
actions analogous to those described by Bruylants (A., 1924, i, 984). 
Under certain conditions, hydrogen cyanide is eliminated from the 
nitrile molecule. 

Piperidinophenylacetonitrile was prepared by the action of 
potassium cyanide and benzaldehyde on piperidine hydrochloride 
(ef. A., 1904, i, 989). With magnesium ethyl bromide, it gives 
a-piperidino-a-phenyl-n-propane (yield 80%), b. p. 134°/12 mm., 
268°/761 mm.; d} 0-9544; hydrochloride, m. p. 179°. With 
magnesium phenyl bromide, it gives piperidinodiphenylmethane, 
m. p. 75°, b. p. 175—-190°/15 mm., purified through its hydro- 
chloride, m. p. 249—250°. With magnesium benzyl bromide, it 
forms piperidinophenylbenzylmethane (yield 60%), b. p. 198—200°/ 
18 mm.; hydrochloride, m. p. 120°. 

Anilinophenylacetonitrile, m. p. 85°, was prepared (yield 60°%) 
by interaction of benzaldehyde, sodium hydrogen sulphite, aniline, 
and potassium cyanide (equimolecular quantities) in concentrated 
solution. The action of magnesium ethyl bromide or of magnesium 
phenyl bromide gives two products, s-dianilinodiphenylethane, 
m. p. 139°, b. p. 185—200°/18 mm. (cf. A., 1908, i, 259), in 25—30% 
of the theoretical yield, and benzylideneaniline. F. M. H. 


Action of Nitrous Acid on o- and p-Phenolsulphonic Acids. 
W. Ropionow and W. MatwEew.—(See i, 83.) 


Action of Sodium on the Acetates of e- and p-Cresol. R.I. E. 
Hatt (J. Chem. Soc., 1924, 125, 2266—2268).—The action of 
sodium on o- and p-tolyl acetates is analogous to that on phenyl 
acetate (cf. Perkin and Hodgkinson, T., 1880, 37, 487; Perkin, 
T., 1921, 119, 1284). Thus from o-tolyl acetate there are obtained 
2:8-dimethylchromone, b. p. 170—185°/12 mm., m. p. 110°; 
l-hydroxy-3 : 5-dimethylxanthone, b. p. 225—228°/10 mm., m. p. 
145°; a little o-hydroxytoluic acid, and acetone, ethyl acetate, acetic 
acid, and o-cresol. p-Tolyl acetate yields 2 : 6-dimethylchromone, 
b. p. 155—160°/10 mm., m. p. 101-5°, and 1-hydroxy-3 : 7-dimethy]- 
xanthone, b. p. 215—220°/12 mm., m. p. 165°, together with 
p-hydroxytoluic acid and p-cresol. F. M. H. 


Additive Compounds of Quinol with Aliphatic Amines. 
R. N. Haraer (J. Amer. Chem. Soc., 1924, 46, 2536—2539).—The 
following additive compounds of quinol with aliphatic amines were 
obtained by adding the respective amine to a solution of quinol in 
ether or benzene: quinol-diethylamine, [C,H,(OH),],,NHEt,, m. p. 
134°, stable in the dry state, completely dissociated in aqueous 
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solution, in which oxidation rapidly sets in; quinol-dimethyl- 
amine, CgH,(OH).,NHMe,, m. p. 127°, with an odour of methyl. 
amine, methylamine being lost on exposure to air; quinol-ethyl- 
amine, C,H,(OH),,NH,Et, m. p. 87—90°, very readily oxidised 
in air; and qguinol-benzylamine, CgH,(OH),,CH,Ph-NHg, m. p. 71°. 
F. G. W. 


Colorimetric Dissociation Constants of the Mono- and 
Di-nitroquinols. E. B. R. PripEaux and G. R. Nunn (J. Chem. 
Soc., 1924, 125, 2110—2116).—Dinitroquinol, m. p. 134—136°, 
prepared by Nietzki’s method (A., 1883, 466), is 2 : 6-dinitroquinol, 
as stated by Bader (A., 1891, 257), not the 2 : 5-compound, as stated 
by Beilstein. On treatment with buffer solutions of various acidities 
it develops colours agreeing with those described by Henderson and 
Forbes (A., 1910, ii, 541). The M/20 solution in alcohol gives com- 
plete absorption from 0-475 » downwards. Distinct bands, with 
a portion of the violet end of the spectrum visible, are shown in 
neutral and alkaline solutions. The colorimetric constants, k,, k,, 
k,, of the yellow, orange, and violet forms (cf. equations of Noyes 
and others, A., 1910, ii, 746) were investigated by means of the 
colour comparator (or by Nessler glasses). The first tinge of orange 
showed at pg 3-0 and deepened as pg increased ; the first violet tint 
showed at py 8-0, fully developed at py 9-5 to 10; the tube at 
Pa 2-5 was the last to show a pure yellow shade. The fractions 
transformed at different values of pg were found by comparison 
with an alkaline solution of dinitrophenol which, it was assumed, 
would have at corresponding concentrations a yellow colour identical 
with that which would be shown by the dinitroquinol if it could be 
completely changed into the yellow form without any further change 
into the orange (cf. Salm, A., 1906, ii, 218; Gillespie, A., 1920, ii, 
382; Michaelis and Gyemant, A., 1921, ii, 56; Kolthoff, A., 1921, 
ii, 409). The values obtained, p,, = 2-8, py, = 5:2, py, = 9-05, 
were checked by the buffer solution method. Mononitroquinol 
prepared by Elb’s method (A., 1893, i, 640) showed similar absorption 
spectra and had the constants 7,, = 3:25, p,, = 7:6, p,, = 10-2. 
It is considered that in the case of acids consisting of aci- and 
pseudo-tautomerides in equilibrium, the electrometric (k,) and 
colorimetric (k,) constants are mainly controlled by the aci-tauto- 
meride. Comparison of their constants shows that the nitroquinols 
are (as expected) stronger acids than the nitrophenols. A. C. 


Oxidation of Quinol in Presence of Aliphatic Amines. 
Formation of Bisalkylaminobenzoquinones. R. N. HARGER 
(J. Amer. Chem. Soc., 1924, 46, 2540—2551)—When an aqueous 
or alcoholic solution containing quinol and a primary or secondary 
amine is exposed to air or oxygen, the latter is absorbed and a 
bisalkylaminobenzoquinone is produced. The amount of oxygen 
absorbed is greater than that required for the formation of the above 
derivative, due probably to oxidation of the uncondensed quinol. 
Hydrogen peroxide is not a product of the reaction. . Bismethyl- 
aminobenzoquinone forms red plates, m. p. 270°; bisdimethyl- 
aminobenzoquinone, red needles, m. p. 171° (cf. Mylius, A., 1885, 


‘ 
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803); bisethylaminobenzoquinone, red plates, m. p. 212°; bisiso- 
butylaminobenzoquinone, red plates, m. p. 196°; bis-sec.-butylamino- 
benzoquinone, dark needles, m. p. 160°; bisamylaminobenzoquinone, 
flat, purple crystals, m. p. 170°; bisallylaminobenzoquinone, brilliant 
red crystals, m. p. 195°; and bisbenzylaminobenzoquinone, bright 
red crystals, m. p. 246°. A solution of quinol in 10N-aqueous 
ammonia absorbs oxygen and gradually sets to a stiff black jelly; 
in presence of 10N-sodium hydroxide, quinol absorbs 3-7 equivalents 
of oxygen, and the solution deposits brown needles. When alcoholic 
methylamine is mixed with benzoquinone in an atmosphere of 
hydrogen, heat is evolved, the liquid darkens, but no product is 
deposited; in contact with air or oxygen, the above bismethy]- 
aminobenzoquinone separates in an impure condition. The same 
compound is obtained by the action of hydrogen peroxide on quinol 
and methylamine. F. G. W. 


Synthesis of Divarinol. F. Mauruner (J. pr. Chem., 1924, 
ii], 108, 275—277; cf. A., 1924, i, 524).—3 : 5-Dimethoxyphenyl 
ethyl ketone on reduction by Clemmensen’s method gives 3: 5- 
dimethoxy-n-propylbenzene, b. p. 126—127°/10 mm. By demethyl- 
ation with hydriodic acid in acetic acid solution, 3 : 5-dihydroaxy-n- 
propylbenzene, m. p. 83—84°, is produced, identical with the divarinol 
obtained by Hesse from Evernia divaricata (A., 1911, i, 208). 

A. E. C. 


Oxidation-reduction. VI. Indophenols. (A) Dibromo- 
Substitution Products of Phenolindophenol. (B) Substi- 
tuted Indophenols of the o-Type. (C) Miscellaneous. B. 
CouEeN, H. D. Gipss, and W. M. Cuark (U.S. Public Health Reports, 
1924, 39, 804—823).—A study of the equilibrium potentials found 
with mixtures of the oxidant and reductant of the following com- 
pounds: o-cresolindo-2 : 6-dibromophenol, _m-cresolindo-2 : 6-di- 
bromophenol, thymolindo-2 : 6-dibromophenol, guaiacolindo-2 : 6- 
dibromophenol, o-bromophenolindo-2 : 6-dibromophenol, m-bromo- 
phenolindo-2 : 6-dibromophenol, o-chlorophenolindo-2 : 6-dibromo- 
phenol, phenol-o-indophenol, o-bromophenol-o-indophenol, guaiacol- 
indophenol, 1-naphtholindophenol, and 1-naphtholindo-o-cresol-2- 
sulphonate. Tables are given showing the potentials at various 
concentrations, and curves are given showing the effects of successive 
bromine substitution among them, which is an increase of the acid 
dissociation constant in the oxidised state. A distinct but slight 
shift to more positive potentials is observed in m-cresol-o-indophenol 
as compared with the corresponding p-compound. 

CHEMICAL ABSTRACTS. 


Dehydration of the Optically Active Methyl- and Ethyl- 
hydrobenzoins. A. McKenziz and R. Rocer (J. Chem. Soc., 
1924, 125, 2148—2155; cf. A., 1924, i, 650).—1-«8-Dihydroxy-a- 
diphenylpropane (r-methylhydrobenzoin) was dehydrated by boiling 
with a mixture of equal parts of concentrated sulphuric acid and 
water. The products formed were the r-diethylenic oxide, m. p. 
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171—172° (cf. Lévy, A., 1921, i, 860), and diphenylmethylacetalde. 
hyde (cf. Tiffeneau and Dorlencourt, A., 1906, i, 724), which gave 
a semicarbazone, m. p. 194—195°, and an oxime, m. p. 121—122°, 
Phosphoric anhydride gave a similar result. The diethylenic oxide 
forms no amino-alcohol with ammonia and does not react with 
magnesium methyl iodide. /-Methylhydrobenzoin, + 34°, pre- 
pared by the method of McKenzie and Wren (cf. T., 1910, 97, 473), 
formed a brown, pasty mass with dilute sulphuric acid (d 1-55) 


from which I-di-diphenylmethylethylene oxide, (CPbMe-CHPh 


2 
m. p. 183—184°, was isolated, having [«]}} — 76-8° in chloroform 
and [a] —76-2° in benzene. The rotatory power was not altered 
on keeping with alcoholic potassium ethoxide. The semicarbazone 
of diphenylmethylacetaldehyde was obtained from the oil remaining 
after the removal of the oxide. Dehydration of J-methylhydro- 
benzoin by concentrated sulphuric acid gave inactive methyldeoxy- 
benzoin. The /-diethylene oxide also yielded r-methyldeoxybenzoin 
under like treatment. The semicarbazone (m. p. 193—194°) 
isolated by Neuberg and Ohle (A., 1922, i, 480), and believed by 
them to be that of methyldeoxybenzoin, is probably the semi- 
carbazone of diphenylmethylacetaldehyde. r-Ethylhydrobenzoin 
with dilute sulphuric acid yields the diethylenic oxide, m. p. 137— 
138°, and diphenylbutanone, the semicarbazone of which has m. p. 
194—-195° (Orékhov gives 191—192°). Concentrated sulphuric 
acid converts the oxide into ethyldeoxybenzoin and some diphenyl- 
butanone. 1-Di-diphenylethylethylene oxide, ,m 
167—168°, was obtained by the action of diluted sulphuric ‘acid on 
the l-ethylhydroxybenzoin. It had [a]} —91-5° in chloroform 
and [a]°® —106-9° in benzene. Treatment with concentrated 
sulphuric acid converted it into the inactive ethyldeoxybenzoin. 
The consistency of this with the mechanism of vinyl dehydration 
advanced by Tiffeneau-and Orékhov (A., 1920, i, 673) is pointed out. 
It is considered that dehydration with concentrated acid involves 
the intermediate formation of the levorotatory diethylenic oxide, 
which then undergoes inactivation in its conversion into the r- 
alkyldeoxybenzoin. A. C. 


Elimination of the Amino Group of Tertiary Amino- 
Alcohols. II. The Semipinacolinic Deamination of 
A. McKeEnziz 
and W. S. DENNLER (J. Chem. Soc., 1924, 125, 2105—2110).— 
«-Naphthylhydrobenzoin, C,,H,*CPh(OH)-CHPh:OH (the expected 
product of the action of nitrous acid on $-hydroxy-«$-diphenyl-8- 
naphthylethylamine, cf. T., 1923, 123, 79), has been de- 
hydrated by means of sulphuric acid and the following isomeric 
products have been identified: diphenylnaphthylacetaldehyde, 
(I), (semihydrobenzoin transformation); naph- 
thyldeoxybenzoin, (II), (vinyl dehydration 
or semipinacolinic transformation); diphenylacetonaphthone, 
(III) (semipinacolinic transformation); and 
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CygHyCPhCHPh (ry), 


diphenylnaphthylethylene oxide, or 


(V) (oxidic dehydration). Contrary to the views 


of Elbs (cf. A., 1887, 940), the migrational tendency of the phenyl 
group is considered to be greater than that of the naphthyl group. 
a-Naphthylhydrobenzoin when boiled with sulphuric acid and water 

ields a viscous oil from the benzene solution of which ethyl alcohol 
precipitates (IV) (or V), m. p. 180—181°. This ethylenic oxide is 
unimolecular in benzene solution. «-Naphthyldeoxybenzoin (II), 
mn. p. 109—110°, differing from the isomeride, m. p. 108—109° (cf. 
McKenzie and Richardson, T., 1923, 123, 79), in the coloration 
which it gives with concentrated sulphuric acid, together with an 
amorphous solid, were isolated from the benzene mother-liquors. 
Hydrolysis of the amorphous solid with boiling alcoholic potassium 
ethoxide resulted in the isolation of (i) diphenylnaphthylmethane 
(B) indicating the presence of diphenylnaphthylacetaldehyde, and 
(ii) phenylnaphthylmethane (A) confirming the presence of (II), 
a both benzoic and formic acids were found in the alkaline 
solution. 


(,,H,CPh,--CHO CHPh,--CO-C,,H 
H--OH H--OH (C) H--OH 


The isomeride, m. p. 108—109°, obtained by dehydration with 
concentrated sulphuric acid is diphenylacetonaphthone (III), since 
it yields «-naphthoic acid (C) with alcoholic potassium hydroxide 
and benzophenone on oxidation with chromic acid. Diphenyl- 
acetonaphthone was synthesised by the action of naphthalene and 
aluminium chloride, and also of magnesium «-naphthyl bromide on 
diphenylacetyl1 chloride. A. C 


Potassium Stilbenediol. G. Scurvuinc and A. HENSLE 
(Annalen, 1924, 440, 72—88).—The red dipotassium salt of stil- 
benediol obtained by Staudinger and Binkert (A., 1922, i, 1016) is 
more readily obtained by the action of potassium ethoxide on benzoin 
in boiling benzene, the reaction constituting a general method for 
the preparation of such compounds. The potassium salt undergoes 
considerable alcoholysis in alcoholic solution, and, in contrast with 
the colourless monosodium derivative (Meisenheimer, A., 1905, i, 
291), which with acetic anhydride or benzoyl chloride is converted 
into the monoacy] derivative of benzoin, yields isobenzil with benzoyl 
chloride and the diacetate of stilbenediol with acetic anhydride 
(cf. Nef, A., 1900, i, 20). Benzyl chloride converts the potassium 
salt into benzylbenzoin, m. p. 119° (wrethane, m. p. 221°), identical 
with the product obtained from benzil and magnesium benzyl 
chloride (Garcia Banus, A., 1922, i, 734), the benzyl group being 
thus linked to carbon. : 

The reactions of potassium stilbenediol have been further studied 
with a view to obtain evidence of the nature of the reddish-brown 
colouring matter produced in the action of potassium ethoxide on 
an alcoholic solution of benzoin. The autoxidation of this solution 
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yields potassium benzoate and benzil, whereas autoxidation of the 
potassium stilbenediol yields mainly benzilic acid (cf. Staudinger, loc, 
cit.). Nitric oxide (2 mols.) reacts readily with potassium stilbenedio] 
(1 mol.) in alcoholic solution, with formation of dibenzhydroxamic 
acid (yield 40%), nitrous oxide, and benzil (yield 55%). An inter. 
mediate additive compound comparable with the products obtained 
by Traube (A., 1898, i, 349) is probably first formed, which undergoes 


the change COPh-CO-Ph+-K,0+H,0. 


Dibenzhydroxamic acid is formed directly by the action of nitric 
oxide on benzil in presence of alkali. Pyruvic acid and phenyl. 
pyruvic acid on treatment with nitroxyl undergo similar transform- 
ation into hydroxamic and benzhydroxamic acids. _ It is also possible, 
however, that the formation of dibenzhydroxamic acid from potass- 
ium stilbenediol and benzil is to be formulated as a kety] reaction, 


/ OK NO /OK 
CPh—COPh —> a —> CPh(OK):N-O-COPh, if the 
NO 


violet-red solution obtained from potassium and benzil in benzene 
solution contains the ketyl of benzil (cf. Schlenk, A., 1913, i, 1205), 
but the highest yields of dibenzhydroxamic acid (96%) were obtained 
by the action of nitric oxide on a benzene solution of benzoin (1 mol.), 
benzil (3 mols.), and potassium ethoxide (2 mols.) containing very 
little aleohol, which is more in harmony with Nef’s view of the violet- 
red substance as a quinonoid compound of potassium stilbenedio! 
and benzil. In the presence of pp’-dibromobenzil, nitric oxide reacts 
with potassium stilbenediol in alcohol to give pp’-dibromodibenz- 
hydroxamic acid, C,,H,O,NBr,, m. p. 173°, benzoic acid, p-bromo- 
benzoic acid, benzhydroxamic acid, ethyl benzoate, and benzil, a little 
pp’ -dibromobenzil being also isolated. The action of nitric oxide 
on pure potassium stilbenediol in ethereal suspension at the ordinary 
temperature gives dibenzamide (35% yield), some benzoic acid, and 
a little dibenzhydroxamic acid (9%). In the cold, these propor- 
tions are approximately reversed; hydroxamic acid is formed in 
30% yield, dibenzamide in only 10% yield, together with a 
mixture of benzoic and benzilic acids. It is suggested that the 
benzoin isonitroamine salt splits off potassium nitrite, yielding a 
residue which changes to dibenzamide, 
Ph-C(OK):N-COPh + KNO,, a mechanism which finds some 
support in the formation of nitrite in the reaction. In view of the 
above results, the Angeli—Rimini reaction (A., 1912, i, 117, 626) 
loses its value as a specific reagent for aldehydes. R. B. 


1: 3-Dimethylcyclopentane-3-carboxylic Acid. N. ZELINSKI 
and E. Rsacutna (Ber., 1924, 57, [B], 1931).—$-Methyladipic acid 
is Converted by passage over thorium oxide at 360—380° into the 
corresponding ketone, which, with magnesium methyl iodide, 
yields 1 : 3-dimethylcyclopentan-3-ol, b. p. 70°/20 mm. The latter 
substance is converted by hydrogen chloride into the corresponding 
chloride, b. p. 134—136°, which, with magnesium and carbon 


= 
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dioxide, yields 1 : 3-dimethylcyclopentane-3-carboxylic acid, b. p. 
226—227°/746 mm., d? 0-9899, np 1-4479. The amide, m. p. 95°, 
and the copper salt are described. The boiling point of the acid is 
much lower than that of the isomeric meee sa 
_W 


acid. 


Influence of Substituents on Chemical and Physical 
Properties: the Velocity of Reaction between Substituted 
Benzoic Anhydrides and an Aliphatic Alcohol. H. G. RuLE 
and T. R. Paterson (J. Chem. Soc., 1924, 125, 2155—2163).—The 
influence of the groups NO,, Cl, OMe, and Me on the reactivity of 
benzoic anhydride has been determined, using (a) an excess of ethyl 
alcohol at 60°, or (6) a molecular proportion of cetyl alcohol in 
benzene solution. Comparative figures for the substituents Me, 
OMe, and H were obtained by method (a), the velocity coefficient (k) 
being calculated from the usual expression for a unimolecular 
reaction. Owing to high reactivity and low solubility of the nitro 
and chloro derivatives, the effects of the groups NO, and Cl as 
compared with H were determined by method (6), and the velocity 
coefficients calculated from k’=1/a.1/t.2/(a—z«), where a is the 
original concentration of anhydride and of cetyl alcohol, and z is 
the number of gram-mols. converted in ¢ hours. The concentration 
used was 0-02. The mean values of k were :—o-Cl, 0-142; m-NOg, 
0-81; o-OMe, 0-0078; m-OMe, 0-029; p-OMe, 0-006; o-Me, 0-0086; 
m-Me, 0-0143; p-Me, 0-0109; for k’: o-NO,, 0-103; m-NOQg, 0-51; 
p-NOg, 0-89; 0-Cl, 0-12; m-Cl, 0-55; p-Cl, 0-49. Contrary to the 
results of Michael and Oechslin (cf. A., 1909, ii, 220) with the esteri- 
fication of the free acids in excess of methyl alcohol at 135°, the 
anhydride reaction is highly sensitive to the influence of substituents, 
the effect being in the order NO,>Cl>(H,OMe)>Me (in both 
cases), although if the o-, m-, and p-derivatives are considered 
separately the positions of Cl and OMe vary slightly according to 
the isomerides compared. A table is given showing the influence of 
the same (and other) substituents on the reactivity of benzene 
determined by other methods, and the agreement of these results 
is pointed out (cf. Rule, A., 1924, ii, 645; Kellas, A., 1898, i, 86; 
Olivier, A., 1923, i, 769). Except in the case of certain of the 
o-anhydrides, there is a definite “alternate effect ’’ observable in 
the influence of a substituent in the o-, m-, and p-positions, respec- 
tively. Thus k, >k, or k, for the negative substituents Me, 
OMe, and Cl, whilst for the positive nitro group km <k,. In 
the.esterification of the free acids, Michael and Oechslin (loc. cit.) 
find the reverse of this order (cf. Kailan, A., 1907, ii, 242). 

The following new compounds are described: p-chlorobenzoic 
anhydride, m. p. 194-8°, obtained in 50% yield by heating the 
acid chloride with the sodium salt of the acid; m-chlorobenzoic 
anhydride, m. p. 95-5°, by oxidation of m-chlorobenzaldehyde and 
dehydration with phosphoric oxide; o0-chlorobenzoic anhydride, 
m. p. 79:6°; o-methoxybenzoic anhydride, m. p. 72-4°, by the action 
of sodium carbonate and pyridine on o-methoxybenzoyl chloride ; 
m-methoxybenzoic anhydride, m. p. 66-6°. A. C. 
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Action of Benzoyl Peroxide on Chloroform and on 
Carbon Tetrachloride. (A New Synthesis of w-Trichloro- 
toluic Acids.) J. Boiisrken and H. GeE.issen (Rec. trav, 
chim., 1924, 43, 869—871)—When boiled with excess of 
carbon tetrachloride on the water-bath, benzoyl peroxide is 
converted into w-trichloro-p-toluic acid (Perkin and Davis, T., 
1922, 121, 2202), whilst small quantities of hexachloroethane, 
chlorobenzene, and phthalic acid are formed, with evolution of 
carbon dioxide and carbonyl chloride. Similarly, with chloroform, 
w-trichloro-p-toluic acid and benzene are the principal products, a 
little hexachloroethane and diphenyl being produced, whilst carbon 
dioxide and carbonyl] chloride are evolved. The reaction probably 
follows the course (Ph°CO),0,+CCl, —> Ph:CO,CCI,+PhCl+ 
CO, —> C,H,(COCI).+HCl or CCl," ‘CO,H. 

By the action of dry benzene on benzoyl peroxide, benzoic acid, 
carbon dioxide, and diphenyl are produced. Since, with p- chloro. 
benzoyl and m-nitrobenzoyl peroxides, pp'-dichlorodipheny] and 
mm'-dinitrodiphenyl are not produced, but only mono-substituted 
diphenyl derivatives, the reaction is probably to be represented : 
(Ph°CO),0,+C,H, —> Ph-CO,H+Ph-Ph+-CO, ; (X°C,H, 
C,H,=X°C,H, C,H,X+CO,. R. 


Electrolytic Reduction of 2:6-Dibromobenzoic Acid. 
8S. C. J. Ontvier (Rec. trav. chim., 1924, 43, 872—873).— 
2: 6-Dibromobenzoic acid, m. p. 151—152° (cf. Sudborough, T., 
1895, 67, 602), on reduction by the usual electrolytic method 
(Mettler, A., 1905, i, 436; Olivier, A., 1922, i, 646) yields the o-bromo- 
benzyl alcohol obtained by Mettler (A., 1906, i, 851) by the electro- 
lytic reduction of o-bromobenzoic acid, the introduction of a second 
ortho bromine atom thus increasing the mobility of the first. Sodium 
amalgam in acid solution does not reduce 2 : 6-dibromobenzoic 
acid; in alkaline solution hydrogenation of the ring occurs. 


Reduction Products of Arylidenecyanoacetic Acids. W. 
Baker and A. Lapwortu (J. Chem. Soc., 1924, 125, 2333—2338).— 
Arylidenecyanoacetic acids, unlike the corresponding alkylidene 
compounds, are readily reduced by sodium amalgam and water 
to the corresponding saturated acids. Benzylidene-, anisylidene-, 
salicylidene-, piperonylidene-, m-hydroxybenzylidene-, and 2 : 4-di- 
hydroxybenzylidene-cyanoacetic acids have been reduced by this 
method with good yields. «-Cyano-8-anisylpropionic acid has m. p. 
82-5°, «-cyano-B-salicylylpropionic acid, m. p. 138°, «-cyano-B-m-tolyl- 
propionic acid, m. p. 105—106°. a-Cyano-B-2 : 4. -dihydroxyphenyl- 
propionic acid, m. p. 135—140°, was not obtained in the pure state, 
owing to the extreme difficulty of recrystallisation. The saturated 
acids are readily hydrolysed by alkali hydroxide to the corresponding 
malonic acids; treatment with copper powder generally leads to 
the formation of the nitrile. Whilst bromination of «-cyano-f- 
phenylpropionic acid in water results in partial hydrolysis of the 
nitrile group, in benzene evolution of carbon dioxide occurs and 
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a-bromo-8-phenylpropionitrile, b. p. 137—138°/9—10 mm., dj} 1-438, 
is formed. This substance is hydrolysed by aqueous sodium 
hydroxide to sodium cinnamate. «-Bromo-8-phenylpropionamide, 
m. p. 128-5°, is prepared from the nitrile by means of a warm 
alkaline solution of hydrogen peroxide. It may also be obtained 
by solution of the nitrile in 95% sulphuric acid and, after maintaining 
at 25° for 40 hours, diluting with water. Hydrolysis with alkalis 
yields cinnamic acid. C. J. S. 


Internally Complex Borates. A. RosennEm (Ber., 1924, 
57, [B], 1828).—In their recent communication (Rosenheim and 
Vermehren, A., 1924, i, 1194), the authors have overlooked the 
possibility of a spiran-like, molecular asymmetry as an explanation 
of the optical isomerism of the salicylic acid borates. The hypo- 
thesis that the boron atom has the co-ordination number 4 in 
complex anions is not, however, weakened. H. W. 


Alkylamino Esters of Tropic and Acyltropic Acids. 
CHEMISCHE WERKE GRENZACH AKT.-GeEs. (D.R.-P. 382137; Swiss 
Pats. 98917, 99208, and 99209; from Chem. Zentr., 1924, i, 1105).— 
The following compounds are described : 8-dimethylaminoethyl tropate 
hydrochloride, a colourless 
oil; 8-piperidinoethyl tropate, 
an oil; 6-piperidinoethyl acetyltropate hydrochloride, 

HCl, 
m. p. 164°. G. W. R. 


Walden Inversion. VIII. Influence of the Solvent on the 
Sign of the Product in the Conversion of §-Hydroxy-$-phenyl- 
propionic Acids into §-Bromo-$-phenylpropionic Acids. G. 
SENTER and A. M. Warp (J. Chem. Soc., 1924, 125, 2137—2144).— 
The influence of the solvent on the sign of rotation in the conversion 
of the @-hydroxy-8-phenylpropionic acids into the 8-bromo-acids 
by means of hydrogen bromide has been investigated in eleven 
different solvents, including formic, acetic, and propionic acids; 
a reversal of sign occurs in each case. The activity of the resulting 
bromo-acid varies with the experimental conditions and with the 
solvent. The yield of bromo-acid obtained in the same solvent 
increases with rise in temperature, whilst the activity decreases. 
The best conditions for the conversion of the hydroxy-acid into 
the bromo-acid in glacial acetic acid solution were found to be at 
25° in a 10% solution (previously saturated with hydrogen bromide) 
when a 74% yield of bromo-acid having [«] +-51-6° was TT. 

C. J. 8. 


Refractivity of o-Phthalaldehydic Acid. (A Correction.) 
L. Seexues (Rec. trav. chim., 1924, 43, 550).—Calculation of the 
refractivity of o-phthalaldehydic acid in alcoholic solution by means 
of Auwers’ constants (A., 1915, ii, 297) showed that it occurs in the 
aldehydic acid form and not the lactonic (cf. A., 1924, i, 642). 
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Influence of Substituents on the Formation of Derivatives 
of 1-Hydrindone from {-Phenylpropionic Acids. FE. A, 
Speicut, A. Stevenson, and J. F. THorpPe (J. Chem. Soc., 1924, 
125, 2185—2192; cf. T., 1923, 123, 1755).—8-Phenylpropionic 
acids with the substituent groups CH,*CO,H, CO,H, Me, and 
Et (with or without a carboxyl] group in additon), respectively, have 
been treated with concentrated sulphuric acid (a) at the ordinary 
temperature, (b) at 100°, and the products of reaction investigated, 
8-Phenylglutaric acid, CHPh(CH,°CO,H),, obtained by a modi- 
fication of Michael’s method (cf. A., 1887, 672), is unchanged at 
the ordinary temperature, but at 100° forms 1-ketohydrindene- 


3-acetic acid, CH, Son, m.p. 154-5° ; semicarbazone, 


m. p. 249° (decomp.). Hot alkaline permanganate oxidises it to 
phthalic acid. Ethyl 8-phenylglutarate, b. p. 174—175°/9 mm, 
gives the same hydrindone with concentrated sulphuric acid at 100°, 
and so does the anhydride-of the acid, which is evidence of inter- 
mediate anhydride formation in these condensations (cf. T., 1923, 
123, 1755). With benzylsuccinic acid (a 8-phenylpropionic acid 
with —CH,°CO,H in the «-position), ring closure appears to take 
place with formation of a tetrahydronaphthalene derivative. 
Phenylsuccinic acid shows no change under (a), but at 100° forms 
1-ketohydrindene-3-carboxylic acid, m. p. 84°, which in a vacuum 
forms an anhydride, m. p. 120°; semicarbazone, m. p. 231° (decomp). 
This acid forms a tar with hot alkaline permanganate, but is 
oxidised to phthalic acid by chromic acid. Benzylmalonic acid, 
CH,Ph-CH(CO,H),, and phenylpyruvic acid are decomposed by 
sulphuric acid at both temperatures. Ethyl benzoylmalonate 
forms benzoylacetic acid at the ordinary temperature and at 100° 
yields benzoic acid, without any ring formation. Both «-benzyl- 
propionic and benzylmethylmalonic acids at 100° form 1-keto- 
2-methylhydrindene ; semicarbazone, m. p. 198° (cf. Miller and Rohde, 
A., 1890, 1139). Both «-benzylbutyric and benzylethylmalonic 
acids at 100° give 1-keto-2-ethylhydrindene, having a faint, pleasant 
odour, b. p. 143—144°/22 mm. ; semicarbazone, m. p. 202° (decomp.). 
8-Phenylbutyric acid yields 1-keto-3-methylhydrindene at both 
temperatures; the m. p. of the semicarbazone is 208°, not 190° 
(cf. Mitchell and Thorpe, T., 1910, 97, 2275). Phenylmethyliso- 
succinic acid shows unusual behaviour, giving malonic acid at the 
ordinary temperature and completely decomposing at 100°. The 
simplest acid capable of undergoing hydrindone formation, -pheny]- 
propionic acid, shows no change at 100°, but at 130° a 10% yield 
of 1-ketohydrindene is obtained. The above reactions show (i) that 
neither a second carboxyl group nor a £-substituent is necessary for 
ring-closure, (ii) that an «-carboxyl group appears to hinder whilst 
a 8-carboxyl group appears to assist ring formation, and (iii) that an 
alkyl group in either position has a powerful positive effect. A.C. 


Synthesis of certain Dihydrophenanthrene Derivatives. 
A. Winpaus and W. E1oxet (Ber., 1924, 57, [B], 1871—1875).—In 
continuation of previous work (Kirchner, A., 1923, i, 913), 
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3-p-methoxybenzylideneoxindole is reduced by hydrogen in the 
presence of spongy palladium to 3-p-methoxybenzyloxindole, m. p. 
114°. Fission of the lactam ring is effected with barium hydroxide 
at 170—180°, and the amino-acid thus produced is diazotised and 
the solution treated with copper powder, whereby 3-methoxy- 
9: 10-dihydrophenanthrene-9-carboxylic acid, m. p. 155°, is produced. 
The methyl ester, m. p. 98°, is converted into the hydrazide, m. p. 
152—153°, which yields successively the corresponding azide, 
decomp. about 72° when rapidly heated, and the urethane, m. p. 
124—125°; the latter compound is converted by hydrochloric 
acid into 3-methoxyphenanthrene, m. p. 60°. The following 
compounds are prepared by a similar series of changes starting from 
piperonal and oxindole : 3-(3’ : 4’-methylenedioxybenzyl)oxindole, m. p. 
1388—139°; 3: 4(?2:3)-methylenedioxy-9 : 10-dihydrophenanthrene- 
9-carboxylic acid, m. p. 192—193° (methyl ester, m. p. 107—108°; 
hydrazide, m. p. 187—189° ; azide, decomp. about 95°; corresponding 
urethane, m. p. 150—152°). H. W. 


Derivatives of 1:8-Naphthalic Acid. II. Preparation 
and Properties of 8-Benzoyl-«-naphthoic Acid and its 
Derivatives. F.A. Mason (J. Chem. Soc., 1924, 125, 2119—2123). 
—8-Benzoyl-«-naphthoic acid, m. p. 110—112° (decomp.), is prepared 
in 72% yield by adding a mixture of aluminium chloride in tetra- 
chloroethane and dry benzene to a cooled solution of | : 8-naphthalyl 
chloride in tetrachloroethane (cf. Copisarow, T., 1917, 111, 10). 
It differs from benzoylbenzoic acid in its instability when heated 
(it decomposes even at 100°) and in not forming a diketone, with 
ring closure, when heated with concentrated sulphuric acid or 
other condensing agents. When heated with thionyl chloride, it 
gives 8-benzoyl-x-naphthoyl chloride, m. p. 125—127°, rhombic 
crystals which fume in air with hydrolysis. Treatment with 
aluminium chloride does not result in ring closure. The ethyl ester 
has m. p. 166—167°. Toluoyl and xyloyl derivatives were prepared 
from 1:8-naphthalyl chloride in a similar way to the benzoyl 
compound. 8-Z'oluoyl-«-naphthoic acid has m. p. 135—i37°, then 
solidifying and remelting at 175—177° (heated slowly). 8-o-Xyloyjl- 
a-naphthoic acid has m. p. 147—149°; 8-m-xyloyl-a-naphihoic acid, 
m. p. 214—215°; 8-p-axyloyl-«-naphthoic acid, m. p. 158—159°. In 
the preparation of the toluoylnaphthoic acid, a substance, CygH Oz, 
m. p. 234°, which is either ditolylnaphthalide, H,),> 

7 
or 1: 8-ditoluoylnaphthalene, Cy was obtained. 


Attempts to prepare the corresponding compound from benzene 
were unsuccessful. A. C. 


Resolution of trans-cycloButane-1 : 2-dicarboxylic Acid. 
L. J. Gotpswortry (J. Chem. Soc., 1924, 125, 2012—2013).— 
trans-cycloButane-1 : 2-dicarboxylic acid has been resolved by 
fractional crystallisation of the quinine salt from water. The 
quinine salt of the J-acid, (CygH»,O.N>2)2,C5H,O,,8H,0, when 
dehydrated at 120° has [«]p —192-9° in alcohol. The l-acsd, m. p. 
105°, has [«]}?? —124-3° in water. The d-acid, m. p. 105°, has 
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[x] +123-3° in water (ethyl ester, b. p. 236°/761 mm., [a} 
+77-9° in acetone). C.J.S. 


Action of Diazomethane on some Aromatic Acyl Chlorides. 
II. Synthesis of Fisetol. M. Nierensrern, D. G. Wana, and 
J.C, Warr (J. Amer. Chem. Soc., 1924, 46, 2551—2555).—Diacetyl. 
@-resorcoyl chloride (2 : 4-diacetoxybenzoyl chloride), obtained by 
the action of excess of thionyl chloride on diacetyl-8-resorcylic 
acid in chloroform, bas m. p. 37° (ef. Pacsu, A., 1923, i, 339). When 
treated with diazomethane in ether, the above chloride yields 
«-chloro-2 : 4-diacetoxyacetophenone, m. p. 73°, which, when boiled 
with acetic anhydride and sodium acetate, affords w: 2: 4-tri- 
acetoxyacetophenone, needles, m. p. 129°, and this is converted 
into fisetol (w:2:4-trihydroxyacetophenone) when treated with 
cold methyl-alcoholic ammonia. 2: 4-Dimethylfisetol, m. p. 131°, 
obtained from fisetol by the action of diazomethane (cf. Slater 
and Stephen, T., 1920, 117, 316), yields w: 2 : 4-trimethylfisetol, 
m. p. 61—62°, when treated with methyl iodide and silver oxide. 
Trimethylfisetol is also obtained by methylating w : 4-dimethyl- 
fisetol, prepared by the hydrolysis of tetramethylfisetin. On 
oxidation with alkaline permanganate, 2 : 4-dimethylfisetol yields 
2 : 4-dimethoxybenzoic acid. F. G. W. 


Derivatives of 1: 8-Naphthalic Acid. I. Preparation and 
Properties of 1:8-Naphthalyl Chloride. F. A. Mason (J. 
Chem. Soc., 1924, 125, 2116—2119).—1:8-Naphthalyl chloride, 
m. p. about 84—86°, is obtained in 70—75% yield by heating 
naphthalic anhydride in phosphoryl chloride with a large excess 
of phosphorus pentachloride under reflux with exclusion of 
moisture. The crystals fume strongly and are immediately decom- 
posed by water, with re-formation of the anhydride. They decom- 
pose completely on distillation even under reduced pressure. The 
chloride reacts vigorously with phenol to give phenolnaphthalein 
(cf. Joubert, A., 1893, i, 477), with resorcinol to give naphthafluo- 
rescein (cf. Terrisse, A., 1885, 667) and with mono- and di-alkylated 
m-aminophenols to form naphtharhodamines, which possess similar 
crimson colours to the ordinary rhodamines. With alcohols, 
mixtures of normal di-esters and naphthalic anhydride are obtained. 
The diethyl, m. p. 58—60°; dimethyl, m. p. 101—102°, and di-n- 
butyl esters, m. p. 52—53°, were prepared. Attempts to prepare 
the dibenzyl ester were unsuccessful. A. C. 


Preparation of Diphenic Acid. G.CHarrieR and A. BERETTA 
(Gazzetta, 1924, 54, 765—769)—The authors are unable to obtain 
the high yields of diphenic acid which Bischoff and Adkins (A., 
1923, i, 578) claim are obtainable by oxidising phenanthraquinone 
with chromic acid mixture. As much as 44% of the theoretical 
yield of diphenic acid is, however, rapidly formed when phenanthra- 
quinone is oxidised by means of alkaline permanganate solution; 
the crude phenanthraquinone obtained by treating phenanthrene 
with chromic acid mixture can be used. If the alkali is omitted, 
smaller yields of diphenic acid result, whilst calcium permanganate 
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ives a number of products, including a white compound, m. p. 
228°, which is free from carboxyl, and is being investigated. Small 
proportions of diphenic acid are furnished by the action of alkaline 

rmanganate solution on either phenanthrene or the oily product 


obtained by reducing this with sodium and amy] alcohol. 


Interaction between Ethyl Ethylidenemalonate and Anilino- 
phenylacetonitrile. L. A. Lapwortn, and C. 
Smmpson (J. Chem. Soc., 1924, 125, 2339—2344; cf. T., 1907, 
91, 694).—Interaction of aqueous-alcoholic anilinophenylaceto- 
nitrile, ethyl ethylidenemalonate, and potassium hydroxide yielded 

¢Ph(CN)-NHPh ) m. p 
108—111°, which on heating (a) with alkali gave cyanide, aniline, 
and a{«-benzoylethyljmalonic acid and (b) with aqueous acetone 
or acetic acid gave ethyl 5-cyano-2-keto-1 : 5-diphenyl-4-methyl- 
Ph(CN)——-NPh 
pyrrolidine-3-carboxylate, ‘HMe-CH(CO,Et)” m. p. 99°; (il) 
the second product was the acid corresponding with this ester, 
m. p. 40—65°. With alkali the acid formed cyanide, aniline, and 
a{z-benzoylethyl}malonic acid, and with boiling hydrochloric acid 
formed 5-cyano-2-keto-1 : 5-diphenyl-4-methylpyrrolidine, m. p. 111°, 
which was converted by alcoholic potassium hydroxide into 
8-benzoylbutyric acid, and by sulphuric acid at 100° into 2-keto- 
1: 5-diphenyl-4-methylpyrrolidine-5-carboxylamide, m. p. 193—194°. 
By a modification, interaction of anilinophenylacetonitrile, ethyl 
ethylidenemalonate, and potassium hydroxide produced «[«-benzoyl- 
ethylJmalonic acid, which at 160° was converted into $-benzoy]l- 
butyric acid, m. p. 59—60° (semicarbazone, m. p. 177—178°): 
o{a-benzoylethyljmalonic acid was synthesised from phenyl 
a-bromoethyl ketone and ethyl potassio(or sodio)malonate. With 
alkali, N-methylanilinophenylacetonitrile forms a substance, m. p. 
126—128°, giving a hydrochloride, m. p. 242—244° (decomp. from 
230°). F. M. H. 


(i) a potassio derivative (possibly of 


isoPhenolphthalein and some of its Derivatives. W. R. 
OrnporFF and W. R. Barrett (J. Amer. Chem. Soc., 1924, 46, 
2483—2497).—isoPhenolphthalein (op-dihydroxydiphenylphthalide) 
is formed, together with fluoran, as a by-product in the prepar- 
ation of phenolphthalein, and can be synthesised by the con- 
densation of phenol with o-hydroxybenzoyl-o-benzoic acid in 
presence of stannic chloride at 100—110°. It forms a monohydrate, 
monoclinic needles, which yield the anhydrous substance, triclinic 
crystals, m. p. 200°, when heated at 120°. The solubility of the 
latter (g. per 100 c.c. of solvent) at 21° is as follows : alcohol (95%), 
20-02; methyl alcohol, 20:26; acetone, 47-26; benzene, 0-77; 
and glacial acetic ecid, 1-13. In dilute alkali, py 8-4, it is pale 
yellow, changing to a purple, of bluer tint than that of phenol- 
phthalein, at p, 12-0. The colour fades on keeping, or on addition 
of strong alkalis, but is restored when the solution is warmed. 

c2 
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isoPhenolphthalein yields benzoic acid and op-dihydroxybenzo. 
phenone when fused with potassium hydroxide at 180—190°, 
The monosodium salt, yellow to red; disodium salt, blue ; diacetate, 
needles, m. p. 166—167°; dibenzoate, needles, m. p. 208—209°; 
dimethyl ether, m. p. 122°; oxime, yellow, m. p. 180—198° after 
darkening from 160°, and hydrazide, colourless, m. p. 225—235° 
after darkening from 210° (¢ribenzoate, m. p. 121—123°), are described, 
Concentrated aqueous ammonia converts isophenolphthalein into 
isophenolphthaleinimide, m. p. 269—270°, from which the following 
derivatives were prepared: diacetate, m. p. 210°; triacetate, m. p, 
178°; dibenzoate, m. p. 255°; and tribenzoate, m. p. 220°. iso. 
Phenolphthalein hydrazide, (1), m. p. 255—265° after turning red, 
NH yields a tribenzoate, m. p. 181—183°, 

2 and a 199—202°, 

ee When brominated in glacial acetic acid 
CoH C700 solution, <isophenolphthalein yields 
(I.) tetrabromoisophenolphthalein, colourless 

needles, m. p. 277—279° (decomp.), which is very pale yellow in 
0-01N-alkaline solution, gives a fugitive green colour with 1-0N- 
alkali, and a colourless solution in 10° sodium hydroxide. The 
diacetate, needles, m. p. 235°, and the disodium salt, green (II), 
as well as the trisodium salt of the carbinol (III) are described. 


Br Br Br Br 
ONa ONa 
h 
CoH 
CO,Na CO,Na 


Tetraiodoisophenolphthalein, obtained by treating isophenol- 
phthalein, dissolved in sodium hydroxide, with a solution of iodine 
in potassium iodide, has m. p. 277—-279° (decomp.) after darkening 
at 260°; the-diaceiate has m. p. 224°. Reduction of isophenol- 
phthalein with zinc dust and acetic acid yields isophenolphthalin, 
m. p. 189—190° (diacetate, m. p. 143—144°), which dissolves in 
alkalis without development of colour; reduction with zinc and 
hydrochloric acid, in acetic acid solution, afforded p-hydroxytri- 
phenylmethanecarboxylic acid (acetate, needles, m. p. 148°). The 
absorption spectra of solutions of phenolphthalein and isophenol- 
phthalein in alcohol, sulphuric acid, and alkalis are described and 
compared. F. G. W. 


Constitution of the ‘‘ Pechmann Dyes,’’ and the Mechanism 
of their Formation from £-Benzoylacrylic Acid. M.T. BocErt 
and J. J. Rirrer (Proc. Nat. Acad. Sci., 1924, 10, 363—367).— 
The authors suggest that the dye obtained by dehydration of 


6-benzoylacrylic acid has the structure Ph:CH-C:C-CH: Ph. 
C 


Oo— 
J. N. E. D. 
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Alkylidenebenzoylpyruvic Esters. H. and A. FuNKE 
(Compt. rend., 1924, 179, 535—537)—Diethyl benzoylpyruvate 
(2 mols.) condenses with 1 mol. of formaldehyde, yielding, almost 
quantitatively, diethyl methylenebenzoylpyruvate (ethyl 6-dibenzoyl- 
ae-diketo-n-pimelate), (CO,Et‘-CO-CHBz),CH,, monohydrate, m. p. 
95°; diphenylhydrazone, m. p. 100°. The ester is hydrolysed by 
dilute mineral acids with formation of oxalic acid and «e-dipheny]l- 
pentane-ae-dione, whence its constitution is inferred. Attempts 
to prepare the anhydrous ester were unsuccessful, but after pro- 
longed contact with concentrated sulphuric acid two compounds 
were isolated, an ester and an acid, which correspond with the 
above diethyl ester and its acid each dehydrated to the extent of 
2 mols. of water. Acetaldehyde and cenanthol also condense with 
diethyl benzoylpyruvate. H. J. E. 


Reaction between Metallic Sodium and Aromatic Alde- 
hydes, Ketones, and Esters. I. Aldehydes. F. F. Bricker 
(J. Amer. Chem. Soc., 1924, 46, 2560—2571)—-When benzaldehyde 
is treated in ethereal solution with one molecular proportion of 
metallic sodium, in an atmosphere of nitrogen, a colourless, floccu- 
lent precipitate (due to adventitious oxygen) first separates; the 
reaction mixture then turns brownish-green, and finally an intense 
green precipitate of the monosodium derivative (I) is formed. On 
dilution in a mixture of acetic acid and ice, still with exclusion of 
air, the green colour is immediately discharged, and the ethereal 
extract, on distillation, yields benzaldehyde, benzyl alcohol, benzoic 
acid, benzyl ether, and benzyl benzoate, whilst benzoin was 
identified in the residue. The green colour is attributed to the 
quinonoid (tautomeric) form (II) of the sodium compound, whilst 
the polymeride (III) is probably also present. The action of water 


PhCCONa 
(I.) 


on (I) proceeds according to the scheme CHPh-ONa —> CHPh-OH 
—> CH,Ph-OH+CHPhO (cf. Schlenk and Weickel, A., 1911, 
i, 545). Further, (I) reduces benzaldehyde to benzyl alcohol, 
being itself transformed into CPh(ONa):CPh(ONa). The 
last yields the corresponding unsaturated glycol on hydrolysis, 
and this immediately rearranges to benzoin (cf. Lachmann, A., 
1924, i, 649). The benzyl benzoate is formed by the action of 
sodium benzylate on benzaldehyde (cf. Claisen, A., 1887, 574; 
Kohn and ‘Trantom, T., 1899, 75, 1161), in which reaction 
benzyl ether appears as a by-product (cf. O. Kamm and W. F. 
Kamm, J. Amer. Pharm. Assoc., 1922, 11, 599). 

When two molecular proportions of sodium are added to benz- 
aldehyde under similar conditions, a deep green, insoluble product 
is obtained, which yields, on hydrolysis, benzyl alcohol and hydro- 
benzoin. The disodium derivative, CHPhNa(ONa), probably 
reduces the benzaldehyde with formation of (III), from which the 
hydrobenzoin is obtained on hydrolysis. 
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In the reaction between benzaldehyde, bromobenzene, and sodium, 
the disodium derivative of benzaldehyde is first formed. This 
reacts with bromobenzene, by virtue of the reactivity of the sodium 
atom attached to carbon, to form the sodium salt of benzhydrol, 
This reduces benzaldehyde to benzyl alcohol, being itself oxidised 
to the free radical, CPh,(ONa) (cf. Schlenk and Weickel, loc. cit.), 
This then forms the disodium derivative CPh,Na(ONa), which 
reacts further with bromobenzene to form the sodium salt of tri- 
phenylearbinol. The products isolated corresponded in quantity 
with the equation 3CHPhO-+ 7Na-+ 4PhBr = 2CPh,-ONa + 
CH,Ph-ONa+4NaBr+H. When p-bromotoluene was used in the 
above reaction, diphenyl-p-tolylearbinol could not be isolated from 
the reaction mixture, but by oxidation of the crude product, tri- 
phenylearbinol-4-carboxylic acid was obtained. With 1-bromo. 
naphthalene, the diphenyl-l-naphthylearbinol was identified by 
conversion into phenylchrysofluorene (Ullmann and Mourawiew- 
Winigradoff, A., 1905, i, 642). F. G. W. 


Schiff’s Bases from 3: 5-Dibromosalicylaldehyde. C. M. 
BREwsteER (J. Amer. Chem. Soc., 1924, 46, 2463—2468).—Whilst 
the Schiff’s bases derived from salicylaldehyde are always obtained 
in the colourless (phenolic) form (cf. Manchot and Furlong, A., 
1909, i, 805), those from 3 : 5-dibromosalicylaldehyde yield first 
the deeply coloured quinonoid compounds which can in some 
cases be transformed into the paler phenolic modifications. The 
following compounds, none of which is phototropic, but some of 
which are thermotropic, are described: 3 : 5-dibromosalicylidene- 
aniline, orange-red, m. p. 91°; -o-toluidine, orange needles, m. p. 
120—121°; -p-toluidine, orange-red needles, m. p. 130°; -«-naphthyl- 
amine, pale orange-yellow, m. p. 138°; -8-naphthylamine, crange- 
red, m. p. 171° after sintering at 168°; bis-3 : 5-dibromosalicylidene- 
m-phenylenediamine, salmon-coloured, m. p. 225° to a red liquid, 
becoming paler on cooling ; bis-3 : 5-dibromosalicylidene-p-phenylene- 
diamine, deep red (from nitrobenzene) or yellow (from toluene or 
amyl alcohol), m. p. 310° (decomp.); bis-3 : 5-dibromosalicylidene- 
benzidine, scarlet, m. p. not below 300°: a yellow form is obtained, 
which reverts to the red form on keeping, on acidifying a solution 
of the compound in alcoholic sodium hydroxide; bis-3 : 5-dibromo- 
salicylidenedianisidine, maroon-red, rhomboid crystals, m. p. 305° 
(decomp.); 3: 5-dibromosalicylidene-p-phenylenediamine, orange- 
brown crystals, m. p. 191°; -p-bromoaniline, brilliant crimson 
leaflets (from alcohol) or a cream-coloured precipitate, changing 
on keeping to orange, and at 120° to crimson (from glacial acetic 
acid), m. p. 160°; -p-phenetidine, orange-yellow, rhomboid crystals, 
turning crimson at about 100°, m. p. 133°; bis-3 : 5-dibromosalicyl- 
idene-o-tolidine, scarlet crystals, m. p. 302°: a yellow form, which 
quickly turns red, is obtained on neutralising a solution of the 
substance in alcoholic sodium hydroxide. 3 : 5-Dibromosalicyl- 
aldehyde-p-bromophenylhydrazone, yellow needles, has m. p. 224° 
(decomp.). F. G. W. 


i 
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Condensation of Diphenylformamidine with Phenols. II. 
General Nature of the Reaction. J. B. SuHoxsmirn and J. 
HaLpANE (J. Chem. Soc., 1924, 125, 2405—2407; cf. ibid., 1923, 
423, 2704).—When phenols are condensed with diphenylform- 
amidine at carefully regulated temperatures, an aldehydo group 
enters in the o-position to a hydroxyl group; in two cases, the 
intermediate product, a Schifi’s base, has been isolated. After 
heating diphenylformamidine and 8-naphthol at 130° for 6 hours, 
hydrolysis yields 2-hydroxy-1-naphthaldehyde (separated through 
its Schiff’s base) in 60% yield; the intermediate product is 
2-hydroxy-l-naphthylideneaniline. Similarly, the condensation 
product from «-naphthol on hydrolysis gives a sodium salt, from 
which 1-hydroxy-2-naphthaldehyde is liberated. From resorcinol 
monomethyl ether (2 hours at 183—184°) is obtained 2-hydroxy- 
4-methoxybenzaldehyde (yield 20%); the intermediate product 
from resorcinol and diphenylformamidine is 4 : 6-dihydroxyiso- 
phthalylidenebisaniline, m. p. 202—203°. Guaiacol yields 2-hydr- 
oxy-3-methoxybenzaldehyde and pyrogallol yields 2:3: 4-tri- 
hydroxybenzaldehyde. o-Cresol gives 2-hydroxy-3-methylbenz- 
aldehyde, m-cresol gives 2-hydroxy-4-methyibenzaldehyde, p-cresol 
2-hydroxy-5-methylbenzaldehyde, and phenol gives salicylalde- 
hyde (yield 10%). At 250° diphenylformamidine decomposes into 
aniline and phenylcarbylamine; this occurs also in presence of 
certain phenols, whilst others render it stable. F. M. H. 


Nitration of 2 : 3-Dimethoxybenzaldehyde. W.H. 
jun., R. Ropryson, and F. W. Stove (J. Chem. Soc., 1924, 125, 
2355—2358).—The supposed mononitro-o-veratraldehyde, m. p. 
88° (cf. T., 1914, 105, 2389; 1923, 123, 1584), consists of the isomeric 
5- and 6-nitro-2 : 3-dimethoxybenzaldehydes ; the formation of the 
latter is attributed to depression by the aldehydo group of the 
reactivity of the o-methoxyl group. 

The nitration product gives, with p-toluidine, two substances, 
One is 5-nitro-2 : 3-dimethoxybenzylidene-p-toluidine, m. p. 143°; 
hydrolysis of it, or of 5-nitro-2 : 3-dimethoxybenzylideneaniline, m. p. 
122° (hydrochloride reddens at 180°, m. p. 200°), yields 5-nitro- 
2 : 3-dimethoxybenzaldehyde, m. p. 115°; dimethylaceial, m. p. 89°; 
phenylhydrazone, m. p. 179°; semicarbazone, m. p. 210°; oxime, 
m. p. 155°; the aldehyde is oxidised to 5-nitro-2 : 3-dimethoxy- 
benzoic acid. The other is 6-nitro-2 : 3-dimethoxybenzylidene-p- 
toluidine, m. p. 104°; hydrolysis of this, or of 6-nitro-2 :3- 
dimethoxybenzylideneaniline, m. p. 84° (hydrochloride, m. p. 156° 
[decomp.]), forms 6-nitro-2 : 3-dimethoxybenzaldehyde, m. p. 110°; 
dimethylacetal, m. p. 72°; phenylhydrazone, m. p. 138°; semi- 
carbazone, m. p. 227—228°; oxime, m. p. 130°; the aldehyde is 
oxidised to 6-nitro-2 : 3-dimethoxybenzoic acid, m. p. 183°. 

F. M. H. 


Conversion of Naphthenic Acids into Ketones with the Aid 
of Catalysts. N. and E. Rgacuina (Ber., 1924, 57, 
[B}], 1932—1937).—Naphthenic acids appear generally to he 
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converted readily into the .corresponding methyl ketones by 
catalytic methods, differing thus from unsaturated fatty acids, 
The raw material used in the investigation was a mixture of naph- 
thenic acids obtained from petroleum from Balachany (Caucasus), 
which, mixed with a considerable excess of acetic acid, was passed 
over a mixture of manganous and zinc oxides at 410—420°. The 
product was a mixture of acetone, ketones derived from naphthenic 
and acetic acids and ketones produced from the naphthenic acids. 
It was submitted to fractional distillation, after which the separate 
fractions were treated with sodium hydrogen sulphite. The ketones 
regenerated from the bisulphite compounds were analytically pure 
mixtures of isomerides derived from the naphthenic acids, 
C;H,°CO,H, C,H,,-CO,H, and C,H,,-CO,H. The following sub. 
stances are described : the ketone, C.Hys , b. p. 177—184° (semi- 
carbazone, m. p. 105—107°); ketones, CgH,,0, b. p. 184—190°, dis 
0-8836, ni} 1-8353 (semicarbazone, m. p. 135°), and b. p. 204— 
207°, di}? 0-8921, ni? 1-4429 (semicarbazone, m. p. 142°); the ketone, 
b. p. 210—212°, d? 0-8861, nf} 1-4441 (semicarbazone, 
in. p. 140°). With the object of gaining further insight into the 
nature of the ring of the naphthenic acids, the ketone fractions, 
b. p. 210—212° and 212—215°, have been converted through the 
secondary alcohols and iodides into the corresponding deca- 
naphthenes; comparison of the physical properties of these sub- 
stances with those of menthane shows that they cannot possibly 
contain a hexahydro-aromatic nucleus. The ketones which do not 
yield compounds with sodium hydrogen sulphite were separated by 
distillation into a series of fractions each consisting of a large number 
of isomerides; ketones, b. p. 190—207°, are derived from the 
naphthenic acids, C,;H,,*CO,H, whereas those of b. p. 207—210°, 
212—215°, and 220—235° correspond with the acids C,H,,°CO,H, 
C,H,,°CO,H, and C,,H,.°CO,H. The ketones, b. p. above 235°, 
have not yet been investigated. 


Isomerism of MHydrazones. Isomeric HMydrazones of 
Phenacylamines and the Determination of their Configur- 
ation. M. Buscu, G. FrRinpENBERGER, and W. TIscHBEIN (Ber., 
1924, 55, [B], 1783—1792; cf. Busch and Hefele, A., 1911, i, 582). 
—Isomeric hydrazones may be prepared by the action of phenacyl- 
anilines on arylhydrazines in alcoholic suspension in the presence 
of acetic acid at the atmospheric temperature; occasionally, the 
condensation may be facilitated by somewhat increasing the tem- 
perature, but, in this case, the formation of the isomerides of lower 
melting point (8 forms) may be suppressed. The forms are remark- 
ably stable and show little tendency to pass into an equilibrium 
mixture in the molten state, in solution, or in the presence of acids. 
Hydrogen sulphide smoothly transforms the §8 varieties into the 
« forms of higher melting point. Both varieties are converted 
in solution by atmospheric oxygen or by mercuric oxide into the 
corresponding azo derivatives, which are readily reduced to the 
«-hydrazones, thus affording a second mode of transition from the 
§ to the «forms. The configuration of the hydrazones is elucidated 
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from the observation that the « forms (I) condense with aliphatic 
aldehydes to triazine derivatives, whereas the 8 forms (II) only 


Ph-(-CH,,NHR Ph-C-CH,-NHR 
N-NHR’ 


yield similar products as a consequence of partial isomerisation, 
whilst viscous oils are mainly formed. In certain cases, crystalline 
substances have been isolated from the 8 forms; these are shown 
to be additive compounds of aldol-like structure. 

The following substances are described: w-p-Anisidinoaceio- 
phenone - 0 - tolylhydrazone, 
« form, m. p. 145—146°; 8 form, m. p. 95—96°, and the corre- 
sponding azo derivative, C,.H,,ON;, m. p. 138—139°; 5-phenyl- 
3-0-tolyl-1-p-anisyl-1 : 2 : 3 : 6-tetrahydro-1 : 3 : 4-triazine, 


OMeCHyN< 


(from the «-hydrazone and formaldehyde), m. p. 143—144°; 
5-phenyl-3-0-tolyl-1-p-anisyl-2-methyl-1 : 2 : 3 : 6-tetrahydro-1 : 3: 4- 
trnazine, m. p. 127—i28°; 2: 5-diphenyl-3-0-iolyl-1-p-anisyl- 
1:2:3: 6-tetrahydro-1 :3:4-iriazine, m. p. 170°; 5-phenyl-3-o- 
tolyl-1-p-anisyl-2-p - chlorophenyl -1 : 2: 3: 6-tetrahydro-1:3:4-tri- 
ane, m. p. 139—140°;  5-phenyl-3-o-tolyl-1 : 2-di-p-anisyl- 
1:2:3: 6-tetrahydro-1 : 3: 4-triazine, m. p. 166°; 5-phenyl-3-o- 
tolyl-1-p-anisyl-2-p-dimethylaminophenyl-1 : 2 : 3 : 6-tetrahydro-1 : 3: 4- 
triazine, m. p. 158°. The 6-hydrazone is converted by p-chloro- 
benzaldehyde into the additive product, 

m. p. 123—124°; similarly constituted products, m. p. 152° and 
118°, respectively, are prepared from anisaldehyde and p-dimethy!- 
aminobenzaldehyde. 

The following hydrazones have been prepared: w-anilinoaceto- 
phenonephenylhydrazone, m. p. 106-5°; w-p-toluidinoacetophenone- 
phenylhydrazone, « form, m. p. 140°; 8 form, m. p. 95°; w-p-tolu- 
idinoacetophenone-o-tolylhydrazone, « form, m. p. 160—162°, 8 form, 
m. p. 96—97°; w-anilinoacetophenone-o-tolylhydrazone, « form, 
m. p. 148-5°, 8 form, m. p. 95—96°; w-0-toluidinoacetophenone- 
o-tolylhydrazone, « form, m. p. 147—148°; w-0-anisidinoaceto- 
phenone-o-tolylhydrazone, « form, m. p. 127—128°, 8 form, m. p. 
115—117°; « form, 
m. p. 102—104°; 
«form, m. p. 137—138°, 8 form, m. p. 75—77°; w-p-toluidinoaceto- 
phenone-as-m-xylylhydrazone, « form, m. p. 149—150°; w-0-toluidino- 
acelophenone-as-m-rylylhydrazone, « form, m. p. 118—120°; 
w-p-toluidinoacetophenone-o-anisylhydrazone, « form, m. p. 136— 
137°; form, 
m. p. 142°, 8 form, m. p. 96°; w-p-toluidinoacetophenone-m-chloro- 
phenylhydrazone, « form, m. p. 92°; -p-toluidinoacetophenone- 
p-chlorophenylhydrazone, « form, m. p. 138°; w-p-toluidino-o-aceto- 
phenone-a-naphihylhydrazone, « form, m. p. 147—158°, 8 p. 
84°, 
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Action of Hydrazines on Semicarbazones. I. (Miss) 
M. M. J. SurHertanD and F. J. Witson (J. Chem. Soc., 1924, 125, 
2145—2148).—The semicarbazones of acetophenone and _ benzo- 
phenone react with phenylhydrazine, when heated in toluene 
solution, to form 3-anilinosemicarbazones with evolution of ammonia 
according to the scheme CRR’-N-NH-CO-NH,+NH,-NHPh=NH,+ 
CRR’-N-NH-CO-NH-NHPh, the reaction being similar to that 
between semicarbazones and arylamines (cf. Borsche, A., 1902, 
i, 186; 1904, i, 945; 1905, i, 305). Dilute hydrochloric acid 
hydrolyses the anilinosemicarbazone, giving the ketone and 
5-anilinosemicarbazide hydrochloride. Acetophenone-8-anilinosemi- 
carbazone, m. p. 210°, yields 8-anilinosemicarbazide hydrochloride, 
m. p. 193° (decomp.), on hydrolysis. The benzylidene derivative 
of the latter has m. p. 206°. 8-Anilinosemicarbazide, m. p. 151°, 
synthesised by heating $-carbethoxyphenylhydrazine with hydrazine 
hydrate (cf. Heller, A., 1891, 1212), yielded the same hydrochloride. 
Benzophenone-8-anilinosemicarbazone had m. p. 161°, and was 
accompanied by a small quantity of benzophenonephenylhydrazone. 
Corresponding products were formed on hydrolysis with dilute 
hydrochloric acid, but with excess of 12% acid, complete hydrolysis 
into benzophenone, hydrazine and phenylhydrazine hydrochlorides, 
and carbon dioxide took place. Acetonesemicarbazone behaved 
differently with phenylhydrazine, the reaction being mainly one 
of displacement, with formation of acetonephenylhydrazone and 
semicarbazide (or its decomposition products). The toluene mother- 
liquors yielded a small quantity of acetone-d-anilinosemicarbazone, 
m. p. 169°, but however the conditions were varied the reaction 
did not proceed more than 10% in this direction. A. C. 


Oxidation of Acetomesitylene with Permanganate. W. H. 
PERKIN, jun., and R. B. Tapiry (J. Chem. Soc., 1924, 125, 2428— 
2437).—Mesitylglyoxylic acid, dimethylterephthalonic acid, 4 : 6-di- 
methylphthalonic acid, and carboxymethylphthalonic acid have 
been isolated from the products of the oxidation of acetomesitylene 
with permanganate. 

Mesitylglyoxylic acid yields trimethylmandelic acid when reduced 
with an excess of sodium amalgam, and when oxidised by per- 
manganate gives dimethylterephthalonic acid (phenylhydrazone, 
m. p. 213° [decomp.]}) as the main product. The dimethyl ester of 
dimethylterephthalonic acid, m. p. 85°, has been obtained by 
direct esterification as well as by the action of methyl alcohol on 
the acid chloride. 2 : 6-Dimethylterephthalic acid is formed when 
the corresponding terephthalonic acid is oxidised by permanganate. 
Reduction of dimethylterephthalonic with excess of sodium 
amalgam, below 15°, gives 4-carbory-2 : 6-dimethylmandelic acid, 
m. p. 243—244° after softening at 230°. When the reduction 
is conducted at the boil in sodium carbonate solution with excess 
of sodium amalgam there is produced 4-carboxy-2 : 6-dimethyl- 
phenylacetic acid, m. p. about 285°; dimethyl ester, m. p. 78°. 

When dimethylterephthalonic acid is treated with aniline there 
is formed the aniline salt of anilodimethylterephthalonic acid, m. p. 
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168°, which by elimination of aniline and carbon dioxide when 
boiled with water or with xylene, is converted into 2 : 6-dimethyl- 
benzaldehydeanil-4-carborylic acid, m. p. 185—186°, giving 2 : 6-di- 
methylbenzaldehyde-4-carboxylic acid, m. p. 211—212° (phenyl- 
hydrazone, m. p. about 228°), when boiled with hydrochloric acid. 

4: 6-Dimethylphthalonic acid is obtained in the anhydrous form, 
m. p. 178°, from dilute hydrochloric acid, or as the monohydrate, 
m. p. 86—87°, from water. The dimethyl ester melts at 76—79°. 
When the acid is treated with sulphuric acid, 4 : 6-dimethylphthalic 
anhydride is produced. 4 : 6-Dimethylbenzaldehydeanil-2-carboxy- 
anilide, m. p. 213°, is obtained by the action of aniline on dimethy]- 
phthalonic acid, and this substance when heated with hydrochloric 
acid yields the 4: 6-dimethylbenzaldehyde-2-carboxyanilide, m. p. 
174°. 

4(6 ?)-Carboxy-6(4 ¢)-methylphthalonic acid is very deliquescent 
and when dried at 100° has m. p. about 218° (decomp.). By 
esterification of the impure acid with methyl alcohol, there were 
obtained two substances which are believed to be the dimethyl! 
ester, m. p. 155—156°, and the trimethyl ester, b. p. 210—214°/15 
mm. Reduction of the acid with a large excess of sodium amalgam 
gave dicarboxymethylmandelic acid, m. p. 228°. C. J. S. 


Isomerism of the Oximes. XX. Isomeric p-Nitrobenzo- 
phenoneoximes and their Four Methyl Esters. O. L. Brapy 
and R. P. Menta (J. Chem. Soc., 1924, 125, 2297—-2304).—Four 
crystalline ethers of benzophenoneoxime are isolated, thus support- 
ing the Hantzsch-Werner hypothesis, which demands the existence 
of an oxygen and a nitrogen ether corresponding with each of the 
two isomeric oximes. 

After oximation of p-nitrobenzophenone, a sodium salt sparingly 
soluble in 2N-sodium hydroxide is isolated, from which carbon 
dioxide liberates anti-p-nitrobenzophenoneoxime, m. p. 158°, whilst 
syn-p-nitrobenzophenoneoxime, m. p. 115° after many recrystal- 
lisations, is liberated from the mother-liquors; their configuration 
is established by the Beckmann change, when the former yields 
p-nitrobenzanilide, m. p. 214°, and the latter a crude amide, which 
is hydrolysed to aniline and p-nitroaniline. When methyl sulphate 
acts on an aqueous methyl-alcoholic solution of the anti-oxime in 
presence of sodium hydroxide at 0°, the product less soluble in 
ether proves to be the N-methyl ether of the anti-oxime, m. p. 147°, 
converted by hydrogen iodide into methylamine, whilst the more 
soluble is the O-methyl ether of the anti-oxime, m. p. 93°. Methyl- 
ation of the syn-oxime gives equal amounts of the N-methyl ether 
of the syn-oxime, m. p. 176°, and that of the anti-oxime (which is 
attributed to isomerisation at the moment of formation) together 
with the O-methyl ether of the syn-oxime, m. p. 96°. The N-methyl] 
ethers are not readily interconvertible, but are decomposed by 
acids to the ketone; the stability of the O-methyl ethers makes it 
improbable that they are structural isomerides. Acetic anhydride 
converts either the anti- or syn-oxime into acetyl-anti-p-nttrobenzo- 
phenoneoxime, m. p. 178°. Phenylearbimide converts Se anti- 
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oxime into carbanilino-anti-p-nitrobenzophenone oxime, m. p. 181° 
(decomp.), whilst the syn-oxime yields the same product, in an 
impure form. F. M. H. 


Replacement of the Benzoyl Group by the Nitro Group. 
L. Exton (Rec. trav. chim., 1924, 43, 867—868).—The replacement 
of an acetyl group by a nitro group previously observed in the 
transformation of 3 : 5-dibromo-4-aminoacetophenone into 2 : 6-di- 
bromo-4-nitrophenylnitroamine (A., 1923, i, 390) now finds a 
parallel in the replacement of the benzoyl by the nitro group, 
fuming nitric acid converting 3 : 5-dibromo-4-aminobenzophenone 
into the same 2 : 6-dibromo-4-nitrophenylnitroamine. R. B. 


Benzilic Acid Transformation. G. ScHEuine (Ber., 1924, 
57, [B], 1963—1965).—The conversion of benzil into benzilic acid 
by alcoholic alkali hydroxide in the presence of ether (Schénberg 
and Keller, A., 1923, i, 928) has been described previously by the 
author (A., 1923, i, 231). The action of the ether (cf. Lachman, 
A., 1924, i, 653) depends on its ability to repress the dissociation 
of the additive compound of potassium hydroxide and benzil. 
The evidence adduced by Schénberg in favour of the view that 
only one molecular proportion of alkali hydroxide is necessary for 
the change is inconclusive, since the alkali is regenerated in part 
during the transformation. The statement that alkoxide is more 
effective than hydroxide in causing the benzilic acid transform- 
ation is erroneous (cf. Lachman, loc. cit.). H. W. 


Blue Adsorption Compounds of Iodine. IV. G. BarceEr 
and F. J. Eaton (J. Chem. Soc., 1924, 125, 2407—2414).—Certain 
constitutive and ionic influences are discussed. It is concluded 
that a crossed conjugated double bond is insufficient to ensure 
adsorption of iodine, since 2-benzylidene-1 : 3-indanedione, the 
o-hydroxybenzylidene derivative, 1: 2-diketohydrindene, _ its 
2-methyl derivative, ethyl 1 : 3-diketohydrindenecarboxylate, and 
the sodium derivative of 2-propionyl-1 : 3-diketohydrindene do not 
give a blue compound, whilst the sodium derivative of ethyl] 1 : 3-di- 
ketohydrindenecarboxylate and disodium salt of 1 : 3-diketo- 
hydrindenecarboxylic acid do. Although o-hydroxybenzylidene- 
acetophenone does, its dibenzoyl derivative does not. Of com- 
pounds possessing a bridge oxygen atom, a negative result is given 
by ethylidenephthalide, ethylenediphthalide, fluorenephthalide, and 
diphenylphthalide, whilst benzylidenephthalide gives a positive 
result which is attributed to the colloidal nature of its solutions. 
The following derivatives of 7-hydroxy-4-methyleoumarin all give 
a blue compound, but at varying iodine concentrations, and none 
so readily as the benzoyl derivative: carbethoxy-, phenylacetyl-, 
cinnamoy]l-, 8-naphthoyl-, «-chlorobenzoyl-, m-nitrobenzoyl-, p-nitro- 
benzoyl-, phenylearbimido- (cf. T., 1915, 107, 417). Experiments 
with benzoyl-p-methylumbelliferone, «-naphthaflavone, and indeno- 
flavone, in which disodium hydrogen phosphate and phosphoric 
acid were present in addition to iodine and potassium iodide, show 
that neither the rate of development of the blue colour nor its 
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intensity is affected by variations in the phosphate-ion concen- 
tration. Study of the effect of various salts in the case of benzoy]l- 
g-methylumbelliferone shows that the colour develops most rapidly 
in presence of iodide. A precipitate appears on addition of potass- 
jum iodide to a solution of thallous chloride and iodine. When 
the iodine compound of coumarin (as also of acetocoumarin and 
benzoyl-8-methylumbelliferone) is precipitated by different con- 
centrations of iodine, the crystals show high iodine concentrations, 
but are of variable composition. F. M. H. 


Decomposition of Anthraquinone by Heat. H. F. Lewis and 
§. SHaFFER (Jnd. Eng. Chem., 1924, 16, 717—718).—The decom- 
position of anthraquinone begins appreciably at 450°; a red and a 
brown substance, both scluble in aqueous alkali, are present amongst 
the products. [See also B., 1924, 667.] ee 


Methylisopropylanthraquinone. M. (J. Amer. Chem. 
Soc., 1924, 46, 2533—2536).—Phthalic anhydride condenses with 
p-cymene in presence of aluminium chloride to form 0-2 : 5-methyl- 
isopropylbenzoylbenzoic acid, m. p. 124°, which yields 1 : 4-methyl- 
isopropylanthraquinone, yellow needles, m. p. 113-8°, when heated 
with fuming sulphuric acid. Methylisopropylanthracene picrate, 
brown needles, m. p. 131°, was obtained by heating the above 
quinone with ammonia and zinc dust, and adding picric acid to the 
alcoholic extract of the solid reaction product obtained. Dinitro- 
methylisopropylanthraquinone, yellow needles, m. p. 232° (decomp.), 
is described. F. G. W. 

New Halogen Derivatives of Camphor. IV. Action of 
Hydroxylamine on «- and «’-Chlorocamphor and Bromo- 
camphor. V. Action of Sodium Methoxide and Ethoxide 
on «3-Dibromocamphcr. Formation of Esters of «-Bromo- 
campholenic Acid. H. Burcrss (J. Chem. Soc., 1924, 125, 
2375—2381).—IV. $-Camphorquinonedioxime, m. p. 240°, is 
prepared by the action of hydroxylamine on «-bromocamphor (cf. 
Angelico, A., 1900, i, 675), «-chlorocamphor, and the «’-chloro- and 
«’-bromo-camphors. 

V (cf. Kachler and Spitzer, A., 1882, 42, 864; 1883, 44, 1008; 
Forster, T., 1902, 81, 265).—The by-product in the preparation of 
«'8-dibromocamphor by the action of sodium ethoxide on «§-di- 
bromocamphor (cf. T., 1923, 123, 1867) is ethyl «-bromo- 

campholenate (I), b. p. 140°/15 mm., 

H,C—CH—CHBr = 1-235, [«}8,, —82° in benzene. Similarly, 
| methyl] «-bromocampholenate, b. p. 134°/ 
HC=CMe CO.R 14 mm., [x], —19° in benzene, is ob- 
tained, or it may be prepared in 86°, 

yield by addition of sodium methoxide to a methyl-alcoholic 
solution of «f-dibromocamphor. Either ester is converted by 
boiling aqueous potassium hydroxide into «-hydroxycampholenic acid, 
m. p. 103°, [x]sy: —50° in chloroform (its copper salt chars at 195°, 
m. p. 197—198° [decomp.]), together with oily unsaturated acids. 
With ammonia, the methy] ester yields (i) «-bromocampholenamide, 
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m. p. 110—111°, [«];,,, —32° in alcohol; (ii) an tsomeride which is 
regarded as «’-bromocampholenamide, m. p. 112°5°, [a]ss, +52° in 
alcohol, and (iii) a product, m. p. 123°. Rotations for other values 
of 4 are given and a table of rotations for the esters shows that the 
simple dispersion law is obeyed. F. M. H. 


Studies of Dynamic Isomerism. XVI. The Mutarotation 
of Beryllium Benzoylcamphor. Formation of an Additive 
Compound with Chloroform. The Optical Activity of 
Beryllium. H. Burcsss and T. M. Lowry (J. Chem. Soc., 1924, 
125, 2081—2096; cf. T., 1923, 123, 822, 2111).—To investigate 
the dynamic isomerism of benzoyleamphor, several of its metallic 
derivatives were prepared and examined as to how far they 
possessed the typical properties of co-ordination compounds. Beryl- 
lium benzoyleamphor, (C,,H,,0,),.Be, forms circular, transparent 
plates (usually), m. p. 208°, and also tetragonal crystals, a: c= 
1: 1-7324; it is prepared in 97% yield by adding piperidine and 
hydrated beryllium sulphate to a hot aqueous alcoholic solution of 
benzoyleamphor. Both the parent substance and the beryllium 
compound show mutarotation, the latter in spite of the fact that 
all the mobile hydrogen has been replaced by the metal. The 
rotatory power of beryllium benzoyleamphor is very high; tables 
are given showing its values at different temperatures and concen- 
trations, for solutions in benzene, chloroform, acetone, alcohol, 
heptane, and cyclohexane. In benzene, [«] is some 50° higher than 
in the other liquids. The mutarotation is slow, but reversible in 
benzene. The solid obtained from a slowly evaporated benzene 
solution of which the rotatory power had reached a steady value 
when redissolved in the same volume of benzene showed the original 
high value. Mutarotation was shown in all the above solvents, 
proving that the phenomenon is definitely characteristic of the 
solute. The change in rotatory power does not result in any change 
of molecular weight, hence like that of nitrocamphor is due to 
reversible isomeric change (T., 1899, 75, 217). Observations of 
freezing point show that the stable and labile forms of the compound 
are isomeric, and measurements of the solubility in heptane and 
cyclohexane show that they are present in approximately equal 
proportions when equilibrium is reached. The probable rotatory 
power of the labile isomeride in heptane is estimated as [«],,;, 292°, 
[ &]ss9 246°, and the partial specific rotation of the beryllium complex 
is 78°. Crystallised from a mixture of chloroform and acetone, 
beryllium benzoyleamphor separates in tough, glassy, anorthic 
prisms, m. p. 204°, containing 2 mols. of chloroform. These prisms, 
dissolved in acetone or benzene, show a much more rapid muta- 
rotation than the ordinary tabular crystals. Contrary to its 
behaviour when used as a solvent for nitrocamphor, chloroform 
acts as a catalyst for beryllium benzoyleamphor and promotes the 
chemical change giving rise to the mutarotation (T., 1899, 75, 211). 
This is attributed to the formation of an unstable additive compound, 
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benzene is greatly increased by the presence of benzoic acid or 
piperidine in the solvent. Less than 1 part in 1000 parts of 
piperidine increases the velocity of change about seventy-fold. In 
chloroform, the rate of change is about 250 times as great as in 
benzene, whilst acetone is a still more active catalyst. From these 
and other facts, it is inferred that the origin of the mutarotation 
of beryllium benzoyleamphor is fundamentally different from that 
of nitrocamphor and the sugars, although there are many points 
ofanalogy. The chloroform compound, the rotatory power of which 
does not differ much from that of the equilibrium mixture, is regarded 
as an intermediate phase in the isomeric change when brought 
about by this catalyst. A. C. 


Permanganic Oxidation of Nopinene. G. Brus (Compt. 
rend., 1924, 179, 501—503).—The oxidation technique was similar 
to that used by Dupont and Brus in the case of pinene (A., 1923, i, 
934). The primary product is nopinene glycol, which is subsequently 
converted into nopinic acid and finally into nopinone. The product 
consists of a mixture of these substances, and the proportion of 
nopinic acid becomes smaller when the reaction is carried out 
rapidly and at a high temperature. Oxidation of this acid by lead 
dioxide in presence of acetic acid or of its sodium salt by potassium 
permanganate gives nopinone. H. 


isoBornylane and some of its Derivatives. S. NAMETKIN 
(Annalen, 1924, 440, 60—72).—The nitration method previously 
used in studying the structure of fenchane (A., 1916, i, 269) has 
now been applied to the investigation of the structure of isobornylane, 
the dihydrofenchene obtained by Zelinsky (J. Russ. Phys. Chem. Soc., 
1904, 36, 770) by catalytic hydrogenation of d/-fenchene. Dilute 
nitric acid (d 1-075) at 130—135° converts isobornylane mainly 
into a tertiary nitro compound, showing that isobornylane contains 
a -CHMe group, since the third methyl group cannot be attached 
to the carbon atom common to both ring systems; @pocamphoric 
acid is found in the acid layer. These facts establish the structure 
of isobornylane as 2: 7 : 7-trimethyl-[1 : 7 : 4]-bicyclohexane (I). 


CH,-CH—CH, CH,-CH—CH, 

| | —> | (Me, | 
CH,-CH—CHMe CH,-CH—C(NO,)Me 
6 1 2 


The tertiary nitro compound on reduction and treatment with 
nitrous acid is converted into a tertiary alcohol, 2 : 7 : 7-trimethy!- 
[1:7 :4]-bicyclohexan-2-ol, which is not identical with the tertiary 
alcohol of the same constitution obtained by Komppa and Roschier 
from magnesium methyl iodide and apocamphor (A., 1917, i, 466). 
The new alcoho] on dehydration under the influence of mineral acid 
yields a mixture probably of D-d-fenchenes (Wallach’s nomenclature) 


CH,—CH—CH CH, —CH—CH, 
(IIL) CMe, || am. CMe, | (IV.) 
and cH—|—C:CH, 
2 CH 
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Besides the tertiary nitro compound, a secondary nitro compound 
(V) and a ketone are also produced in the action of nitric acid on 
tsobornylane. Since apocamphoric acid is the only dibasic acid 
produced and the further action of nitric acid on the tertiary nitro. 
tsobornylane yields no apocamphoric acid, the nitro group in the 
secondary nitro compound must occupy the 3-position. The new 
ketone, isobornylone, possesses a structure (VI) identical with that 


(¥.) Me, | (VI) 
H—CHMe CMe 


assigned to fenchone. The preponderating formation of the 
tertiary over the secondary nitro compound is in harmony with 
Konovalov’s rule. 

[With L. Apakumowsky and A. SELIvanov.}—dl-Fenchene 
is converted by Sabatier and Senderens’ method (temperature 
160—165°) into i:sobornylane, b. p. 163-5—164-5°/753 mm., d? 0-8579, 
M9 14590, [«]p —12-36, which in contrast with fenchane is rapidly 
attacked by fuming nitric acid. Dilute nitric acid also attacks 
tsobornylane more readily than fenchane, giving a tert.-nitro- 
isobornylane, b. p. 112—113°/12 mm., d?? 1-0575, 1-4813, [a], 
—26-72° (in alcohol), which is not readily attacked by nitric acid. 
Reduction with tin and hydrochloric acid converts the nitro com- 
pound into tert.-aminoisobornylane, b. p. 199—199-5°/756 mm., 
d? 0-9171, ti 1-4800, [a], —6-24° (alcohol) (benzoyl derivative, 
m. p. 134—135°), which with nitrous acid yields a tert.-isobornylol, 
m. p. 46—48°, and an unsaturated hydrocarbon, C,)H,.¢, b. p. 150— 
155°/749 mm., d: 0-8628, n,, 1-4665, [a]p +0°7°, yielding on hydro- 
genation at 160—165° a saturated hydrocarbon, C,)H,,, d? 0-8541, 
My 1-4567, [ajp +1-99°, which is not identical with isobornylane, 
showing that isomerisation has taken place during the dehydration. 
isoBornylone, b. p. 197-5—198°/762 mm., d? 0-9681, n.. 1-4694, has 
a camphor-like odour, resembling also camphenilone, and yields a 
semicarbazone, m. p. 174—175°. sec.-Nitroisobornylane, a pale 
yellow oil, b. p. 89—90°/1-2 mm., d? 1-0466, n 1-4805, is com- 
pletely soluble in water. The apocamphoric acid, m. p. 205— 
206°, was identified as the cis-form by its reaction with acetyl 
chloride. R. B. 


Structure of Dicyclic Terpenes. K. SiawrNsx1 (Roczniki 
Chemji, 1923, 3, 378—382).—The views of Dupont (A., 1922, i, 
1042) on the structure of dicyclic terpenes are criticised and con- 
trasted with the author’s conjugation theory (A., 1924, i, 865). It 
is pointed out that both the theories outlined by Dupont—that of 
free valencies and that involving the oscillation of valencies—fail 
to account for existing facts and lead to predictions which are not 
realised experimentally. G. A. R. K. 


Resolution of «-Terpineol. A. T. Furrer and J. Kenyon 
(J. Chem. Soc., 1924, 125, 2304—2316).—The isolation of both 
optically active terpineols by resolution of dl-«-terpineol is recorded. 
The potassium derivative of d/-x-terpineol, with phthalic anhydride 
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in benzene solution, forms «-terpinyl hydrogen phthalate (yield 80%), 
m. p. 117—118°; similarly, it forms dl-«-terpinyl hydrogen d-cam- 
phorate, m. p. 127—128°, which with d-«-phenylethylamine gives a 
salt, m. p. 115—117°. Repeated recrystallisation of the brucine 
salt of the above phthalate, m. p. 150°, from methyl alcohol produced 
|-brucine I-«-terpinyl phthalate, —16-2° in ethyl alcohol, giving 
l-terpiny! hydrogen phthalate, [«], —36-7° in ethyl alcohol; the 
l-strychnine l-ester melts at 207°, —41-8° in chloroform. The 
ester liberated from the mother-liquors of the brucine salt was 
converted into its morphine salt, m. p. 142°, which by recrystal- 
lisation gave the l-morphine d-ester, whence d-«-terpinyl hydrogen 
phthalate was liberated. The /-cinchonidine d-ester was prepared : 
thus samples of the ester, [x], --36-7°, were obtained by crystallis- 
ation of four different alkaloidal salts. The /-brucine d-ester has 
+-7-8° in ethyl alcohol. 

Hydrolysis of the d- and l-esters with alcoholic potassium 
hydroxide yielded the d- and /-«-terpineols, b. p. 104°/15 mm., [«]? 
+100:5°; d-terpineol melts at 36-9°, mp 1-4819, 0-9475; 
l-terpineol melts at 37°, d}*> 0-9402; simple rotatory dispersion is 
exhibited. The phenylurethane of d-«-terpineol melts at 109-5°, 
[ajp +40-9° in chloroform; the nitrosochloride melts at 107—108°, 
[a]? +256-5° in ethyl alcohol. d-Terpineol with the mixed formic 
acetic anhydride gave d-«-terpinyl formate, d}?” 0-9889, zp 1-4712, 
[2]p +88-32°; with magnesium ethyl chloride it gave C,,H,,OMgCl, 
which w'th acetic anhydride yielded d-«-terpiny! acetate, d;’ 0-9659, 
1-4657, +79-92°; similarly, the propionate, d? 0-9525, 
My 14641, +75-12°, the n-butyrate, 0-9455, np 1-4632, 
[«]p +70-36°, and the n-valerate, d}*° 0-9424, np 1-4633, [«]p +65-20°, 
were prepared. The densities at different temperatures, and 
refractive indices for various wave-lengths, are quoted. The 
values of the physical constants show a smooth progression as the 
length of the ester chain increases. The [«],—-mol.wt. curve is 
smooth, with a slight irregularity at the propionate; the alcohol 
itself also lies on this curve. 

Steam-distillation of d-terpinyl hydrogen phthalate with sodium 
hydroxide gave d-«-terpineol and, by dehydration, d-limonene, 
+107-8°. 

Tables are given showing [«], for different values of 4 and, with 
the more important substances, for different solvents. F. M. H. 


Two Homologues of Diprene. 0. Ascuan [with I. F. M. 
Kroun] (Ber., 1924, 57, [B], 1959—1962)—A further sample of 
diprene (cf. A., 1924, i, 1212) has been obtained from the by- 
—— of the technical preparation of isoprene-caoutchouc 
aving b. p. 171-5—173°/752 mm., 68-5—69°/16 mm., d? 0-8481, 
np * 1-49660. The constants are in harmony with those determined 
reviously (loc. cit.), except that the present density is somewhat 
ower. Dibutadiene, b. p. 126—127°/745 mm., 60—60-5°/74 
mm., 0-8319, n?* 1-46228, and dimethyldiprene, b. p. 
200-5—201-5°/758 mm., 88—88-5°/12 mm., d? 0-8535, nj) 1-47915, 
are obtained as by-products in the technical condensaticn of 
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butadiene and {y-dimethylbutadiene, respectively. As judged 
from their physical constants the hydrocarbons are monocyclic 
terpenes containing two double linkings. 


Saponins and Related Substances. XI, XII, XIII. A. W. 
VAN DER Haar (Rec. trav. chim., 1924, 438, 542—549).—Prunol 
(cf. Power and Moore, T., 1910, 97, 1099), urson, and a mixture 
of the two melt at 279—280°; the methyl, acetylmethyl, and acetyl 
derivatives of prunol have the same m. p. (and the last, the same 
rotation) as the corresponding urson derivatives; prunol, like 
urson, contains a carboxyl group. Prunol and urson are there- 
fore considered to be identical. Power and Moore’s preparation 
of a diacetylprunol (hydrolysed to the monoacetyl derivative) 
could not be repeated, but the monoacetyl compound (hydrolys. 
able to prunol) was obtained. Since urson (prunol) must be 
the name ursolic acid is proposed. When 
tilled with zinc dust in a current of hydrogen, oleanc] behaves like 
ursolic acid, losing carbon dioxide and forming an oil. Contrary 
to the view of Power and Tutin (T., 1908, 93, 891), it is therefore 
regarded as C,)H,,(OH)*CO.H, and the name oleanolic acid is pro- 
posed. The m. p. of malol and its methyl and acetylmethyl deriv- 
atives as given by Sando (A., 1923, i, 990) are compared with those 
of ursolic acid and corresponding derivatives. It is concluded that 
malol is identical with ursolic acid and that Sando’s “ diacety]- 
malol ” is in reality a monoacety] derivative. F. M. H. 


Colouring Matters of Fungi. I. Atromentin. F. Kéci 
and J. J. Posrowsxy (Annalen, 1924, 440, 19—35).—The colouring- 
matter present in Agaricus atrotomentosus can be isolated in yields 
of about 2°% of the dried fungus by extraction with 2% sodium 
hydroxide solution, followed by precipitation of the dye with dilute 
acid, extraction with chloroform, and crystallisation from alcohol, 
whilst by Thérner’s method (A., 1878, 575; 1880, 47) exhaustive 
extraction gave only 0-6°% of the dye, for which the name 
atromentin is proposed. Atromentin, Cy9H,,0,, crystallises from 
acetic acid in small plates with a bronze or chocolate-brown lustre, 
containing 1} mols. of solvent which is lost at 136° in a vacuum. 
It does not melt, sublimes with difficulty, and shows no characteristic 
absorption spectrum. It dyes dull tobacco-brown shades on wool, 
green shades on chrome-mordanted wool. A solution of atro- 
mentin in acetic acid mixed with excess of bromine produces an 
intense bluish-green stain on the skin or other albuminous sub- 
stances. Its solution in sulphuric acid becomes deep green on 
the addition of boric acid. Molecular weight determinations in 
alcohol agree with the molecular formula (Cy9H;,0,)o. It gives a 
diammonium salt (cf. Thérner, loc. cit.); with sodium hydrogen 
carbonate, a violet monosodium salt, CogH,,;0,Na, and with sodium 
ethoxide, a green trisodium salt, Cy,H,,0,Naz, is obtained, which 
on treatment with alcoholic hydrogen chloride yield only the 
original dye. Acetylation with scdium acetate and acetic 
anhydride by Thérner’s method gives a penta-acetyl derivative, 
yellow plates, m. p. 240—241°, in 830—90% of the theoretical 


( 
] 
( 


i 


ORGANIC CHEMISTRY. i. 51 


yield, not a diacetyl derivative, as Thérner supposed. The addition 
of a little zinc dust to the acetylation mixture gives a nearly 
quantitative yield of hepta-acetyl-leuco-atromentin, 
m. p. 235—236°, which on hydrolysis readily undergoes oxidation, 
yielding the original dye. This behaviour indicates that two 
of the oxygen atoms are present in a quinone ring constituting 
the chromophore, and not in a pyrone ring, as the sensitiveness 
of the dye to alkali at first suggests. Methylation with methyl 
sulphate yields an indefinite red substance, whilst diazomethane 
yields a dimethyl ether, C..H,,0,, bluish-brown needles, m. p. 
above 270°. Atromentin is slowly attacked even by 5°% sodium 
hydroxide. Decomposition with 50°, potassium hydroxide at 
140—165° yields a mixture of two well-crystallised isomeric hydroxy- 
acids, C,,H,,03, m. p. 183° and 164°, the higher-melting acid pre- 
ponderating. On bromination in ethereal solution, the acids yield 
a product, m. p. 100° (decomp.); further bromination of the acid, 
m. p. 183°, yields a substance losing hydrogen bromide in the air, 
which shows the characteristic atromentin reaction on skin. Both 
acids yield the same monoacetyl derivative, C,,H,O,Ac, m. p. 141°. 
Decomposition with 30% potassium hydroxide yields a yellow and 
a colourless product which have not yet been further investigated. 
On distillation with zinc dust, atromentin yields a Aydrocarbon, 
Q;H,., m. p. 202—203°, which is not 2-methyl- cr 1 : 3-dimethyl- 
anthracene, but may be the hitherto unknown 4-methylphenanthr- 
ene. A micro-method for the determination of acetyl groups is 
described, in which the procedure of Meyer (A., 1906, ii, 58) 
is adapted to the apparatus for the steam-distillation of small 
quantities of substances described by Pozzi-™scot (A., 1994, ii, 554). 
R. 


Tannins and Similar Substances. XVII. Hamameli- 
tannin. III. K. FrRevpENBERG and F. (Annalen, 
1924, 440, 45—59).—-By means of an improved technique (due to 
E. Vollbrecht) involving extraction with cold acetone, removal of 
resins and fats by benzene extraction, and a further extraction of 
the tannin with ethyl acetate, the tannin is obtained on pouring 
the extract into water as a gelatinous substance, which on further 
purification with tale and lead acetate followed by fractional pre- 
cipitation from acetone with benzene, crystallises from water in 
long, colourless needles, CygH»)014,6H.O, which lose water of crystal- 
lisation at 100°/12 mm., [«]}!, +-35-7° (in water). The composition 
thus agrees with that previously deduced (A., 1919, i, 215; 1920, 
i, 562), and since the tannin behaves towards the magenta-— 
sulphurous acid reagent exactly as dextrose, the carbonyl group 
of the hexose must be present in the digalloylhexose. Further 
study of the hydrolysis with tannase (A., 1922, i, 285) shows that 
gallic acid and the hexose are obtained in exactly the proportions 
required for a digalloylhexose. After removal of the gallic acid, 
the sugar solution is concentrated, freed from tannase by extraction 
with alcohol and treatment of the alcoholic solution with alumina, 
and purified by treating the aqueous solution with calcium carbonate. 
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The hexose, [«];t, —7-1° (in water), forms no osazone and yielded 
no furfuraldehyde, levulic, mucic, or saccharic acids. With 
p-nitrophenylhydrazine in alcoholic solution it gives (yield 45%) 
a bright yellow p-nitrophenylhydrazone, C,.H,,0,N3, m. p. 165— 
166°, [a], -++-144° (in pyridine). p-Zolwenesulphonylhydrazine, 
m. p. 112° (acetyl derivative, m. p. 151°), obtained from p-toluene. 
sulphonyl chloride and hydrazine hydrate in benzene, gives a 
colourless p-toluenesulphonylhydrazone of the hexose, C,,;H..0,N;8, 
m. p. 155°, [a]%, +-76-1° (in pyridine), which on heating with benz- 
aldehyde in alcoholic solution is decomposed, yielding benzaldehyde- 
p-toluenesulphonylhydrazone, m. p. 127—128°. Dextrose-p-toluene- 
sulphonylhydrazone, m. p. 179°, [x], —9-59° (in aqueous pyridine, 
1: 4), is similarly decomposed. On oxidation with mercuric oxide 
in the presence of calcium carbonate (cf. Blanchetiére, A., 1923, 
i, 539) the hamameli hexose is converted into an uncrystallisable 
calcium salt from which a syrupy hexonic acid was obtained. The 
ammonium salt of this acid, C,H,;0,N, has m. p. 152°, [«]#, —3-9° 
(in water). The hexonic acid yields a phenylhydrazide, m. p. 
202—203°, [a], +35-2° (in 25% water, 25% acetic acid, 50% 
pyridine), which is not identical with gluconylphenylhydrazide, 
and a p-toluenesulphonylhydrazide, m. p. 173° (decomp.), [«}%, 
+-11-3° (in pyridine). The p-toluenesulphonylhydrazide of gluconic 
acid has m. p. 184°, [«]#, +-40-5° (in pyridine). The hexonic acid 
is also formed in the oxidation of the sugar with nitric acid, oxalic 
acid being also produced and, in one experiment, another acid, 
yielding a triamide, C,H,,O,Ns, needles, darkening at 210°, m. p. 
235°, a triphenylhydrazide, C.,H,,0g.Ng, m. p. 187°, and a itn- 
p-toluenesulphonylhydrazide, m. p. 71°, which is possibly a dihydr- 
oxycitric acid, CO,H-CH(OH)-C(OH)(CO,H)-CH(OH)-CO,H. 
In view of these results, the branched hexose structure, 
CH,(OH)-CH(OH)-C(OH)(CHO)-CH(OH)-CH,°OH, is suggested for 
the sugar, which on oxidation would yield the hexonic acid, 
the further oxid- 
ation of which should yield the dihydroxycitric acid and finally 
oxalic acid. It remains undetermined whether the galloyl groups 
in the tannin are attached to the primary or secondary hydroxyl 
groups of the sugar. R. B. 


Chroman Series. A. I. M. Kant and M. Nrerenstern (J. 
Amer. Chem. Soc., 1924, 46, 2556—2560).—2-Methoxydiphenyl- 
carbinol was converted into 2-methoxydiphenylmethyl chloride, 
needles, m. p. 73°, by the action of thionyl chloride in chloroform, 
and this, on treatment with activated magnesium and carbon 
dioxide, yielded 2-methoxydiphenylacetic acid, silky needles, m. p. 
176—177°. The latter was converted into 2-methorydiphenylacetyl 
chloride, needles, m. p. 67°, by the action of phosphorus pentachloride 
in chloroform, from which, by the action of diazomethane, 2-meth- 
oxydiphenylmethyl chloromethyl ketone, OMe-C,H,-CHPh-CO-CH,Cl, 
plates, m. p. 107°, was obtained. This ketone is converted, by the 
action of aluminium chloride in benzene, into 3-phenylchroman-2- 
one, plates, m. p. 76° (phenylhydrazone, yellow needles, m. p. 127— 


(¢ 
d 


ORGANIC CHEMISTRY. i. 53 


128°), which yields 2-hydroxy-3-phenylchroman, needles, m. p. 87° 
(acetyl derivative, needles, m. p. 117°), on reduction with zine 
dust and acetic anhydride. 3-Bromo-2-hydroxy-3-phenylchroman, 
needles, m. p. 157—158°, obtained from the above hydroxyphenyl- 
chroman by the action of bromine in chloroform, yields 2-hydroxy- 
3-methoxy-3-phenylchroman, needles, m. p. 127° (acetyl derivative, 
m. p. 167—168°), when boiled with methyl alcohol. 2-Chloro-3- 
methoxy-3-phenylchroman, needles, m. p. 84°, is obtained from 
the latter by the action of thionyl chloride, and yields 3-methoxy- 
3-phenylchroman, needles, m. p. 41°, when treated with magnesium 
in ether, and this, when treated with acetyl chloride in benzene, 
yields 3- ‘hydrox -3-phen ylchroman, needles, m. p. (acetyl 
derivative, needles, m. p. 124—125°). F.G. W. 


2-Chloromethylfuran from 2-Furylcarbinol. H. 
and C. C. VERNON (J. Amer. Chem. Soc., 1924, 46, 2576—2579).— 
2-Chloromethylfuran was obtained by the action of thionyl chloride 
on a cooled dilute ethereal solution of 2-furylearbinol, and also by 
the action of hydrogen chloride in ethereal solution, preferably in 
presence of calcium carbide. It could not be distilled and was 
identified by conversion into 2-ethoxymethylfuran, b. p. 148—150°, 
0-8888, 1-4316. F. G. W. 


Structure of Fluoran and Phthalophenone Derivatives. 
M. DoMInIkIEwicz (Roczniki Chemji, 1923, 3, 350—361).—Although 
quinolphthalein cannot be represented by an ortho- or para-quin- 
onoid formula like other phthaleins, it forms highly coloured salts. 
On the other hand, although analogous to fluorescein, it is not 
fluorescent in alkaline solution and possesses no affinity for animal 
fibres. When nitrated in acetic acid solution, however, it forms a 
1 : 8-dinitro compound (needles), which dyes w ool and silk a brilliant 
orange. The corresponding diamino compound is readily obtained 
and possesses the properties of a rhodamine, dyeing animal 
fibres from an acid bath. In the presence of an excess of alkali, 
however, both this property and the fluorescence of the amino 
compound disappear, the substance behaving in a manner analogous 
to Liebermann’s 2:3:6:7-tetrahydroxyfluoran (A., 1901, i, 
595). 

It is clearly the amino groups which exert an auxochromic effect 
and enable a quinonoid change to take place without disturbing 

the fluoran skeleton of the substance. On 
0.8 <PSo adding alkali, however, the fluoran ring is 
a opened and fluorescence disappears, whilst 
a new quinonoid form appears involvin 
HO< 70H the groups. These 
are explained by assuming the annexed 
AK structure for quinolphthalein, from which 
it is clear that the formation of a coloured, 
quinonoid form must involve the rupture of the fluoran ring. The 
fluorescence of the 1 : 8-diamino compound in acid solution is due 
to an ortho-quinonoid form. 
A fundamental distinction is made between derivatives of phthalo- 
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phenone which are non-fluorescent and phthaleins proper; the 
former are derivatives of diphenylphthalide from which an ortho. 
or a para-quinonoid derivative can be obtained, according to the 
position of the hydroxyl groups; an ortho-quinonoid arrangement 
occurs only when the substance is unable to form a ry phthalein, 
A. R.K. 


Action of Sodium on the Acetates of o- and p-Cresol. 
R. I, E. Hatxt.—(See i, 23.) 


Syntheses of Pelargonidin and Cyanidin. R. Wuisrirrsr, 
L. ZECHMEISTER, and W. KrnpieR (Ber., 1924, 57, [B], 1938— 
1944).—The synthesis of pelargonidin has been recorded previously 
(cf. A., 1920, i, 561). 3:5: 7-Trimethoxycoumarin is converted 
by magnesium 3 : 4-dimethoxyphenyl iodide and subsequent treat- 
ment of the product with hydrochloric acid into 3 : 5 : 7-trimethory- 
2-3’: 4'-dimethoxyphenylbenzopyrylium chloride, which is demethylated 
with hydriodic acid and converted into 3 : 5 : 7-trihydroxy-2-3’ : 4’- 
dihydroxyphenylbenzopyrylium chloride, identical with the cyanidin 
chloride from cornflowers and roses (cf. A., 1913, i, 1372). H.W. 


Synthesis of New Anthocyanidins. R. WiListTArrEeR and 
O. T. Scumipt (Ber., 1924, 57, [B], 1945—1950).—In continuation 
of previous work (A., 1920, i, 561; preceding abstract), 3:5: 7- 
trimethoxycoumarin has been converted by magnesium 2: 4- 
dimethoxypheny] iodide and treatment of the product with hydro- 
chloric acid into 3: 5 : 7-trimethoxy-2-(2’ : 4’-dimethoxyphenyl)benzo- 
pyrylium chloride, from which, after demethylation, 3 : 5: 7-tri- 
hydroxy-2-(2' : 4'-dihydroxyphenyl)benzopyrylium chloride (morinidin 
chloride) is prepared as the mono-, di-, and tri-hydrate. Similarly, 
3:5: 7-trimethoxycoumarin and magnesium phenyl bromide yield 
successively 3:5: 7-trimethoxy-2-phenylbenzopyrylium chloride, 
(2?) CyH,,0,Cl,, and 3:5: 7-trihydroxy-2-phenylbenzopyrylium 
chloride (galanginidin chloride), which exists as the mono-, di-, and 
tetra-hydrates (cf. Pratt and Robinson, T., 1924, 125,188). Morinidin 
is isomeric with cyanidin, but, in colour, it appears more closely 
related to pelargonidin, so that the entry of a second hydroxyl 
group into the molecule of the latter has far less influence when it 
occurs in the meta than in the ortho position. Galanginidin is 
scarlet-yellow in acid aqueous, orange-yellow in alcoholic solution ; 
the colour of the anthocyanins appears, therefore, to be conditioned 
by the presence of at least one hydroxyl group in the phenyl 
nucleus. H. W. 


New Route to the 3-Hydroxybenzopyrylium Salts. L. R. 
Ripeway and R. Rosryson (J. Chem. Soc., 1924, 125, 2240—2244). 
—2-Hydroxy-3-ethoxybenzaldehyde condenses with w-carbeth- 
oxyaminoacetophenones yielding products which on hydrolysis with 
hydrochloric acid give 3-hydroxybenzopyrylium salts, the latter 
substances being also obtained from w-acetoxyacetophenones. 
o-Vanillin and w-carbethoxyaminoacetophenone condense in glacial 
acetic acid in the presence of hydrogen chloride, yielding 3-carbeth- 
oxyamino-8-methoxy-2-phenylbenzopyranyl methyl ether (I). m. p. 
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101°. The ethyl ether, m. p. 111°, is analogously prepared. Simi- 
larly, w-carbethoxyamino-p-methoxyacelophenone, m. p. 76°, from 
»-amino-p-methoxyacetophenone stannichloride and ethyl chloro- 
formate in the presence of sodium carbonate, condenses with 
9-hydroxy-3-ethoxybenzaldehyde, yielding 3-carbethoxyamino-8- 
ethoxy-2-p-methoxyphenylbenzopyrylium chloride (II), a dark red oil 
which could not be readily crystallised, and on treatment with water 
yields the pseudo base from which 3-carbethoxyamino-8-ethoxy-2-p- 
methoxyphenylbenzopyranyl methyl ether (III), m. p. 104°, is obtained 


OMe Eo EtO 
CPh Y yOMe —> gH OMe 
CH:-OMe CH:OMe 
(I.) (II.) (III.) 


on boiling with methyl alcohol. Hydrolysis of the pyrylium chloride 
(II) with 20% hydrochloric acid yields 3-hydroxy-8-ethoxry-2-p- 
methoxyphenylbenzopyrylium chloride, crimson needles, m. p. 176° 
(bromide, red needles, m. p. 197° (decomp.), ferrichloride, 

orange-red plates, m. p. 196°], the same product being obtained by 
condensation of 2-hydroxy-3-ethoxybenzaldehyde with w-acetoxy- 
p-methoxyacetophenone in dry ether, followed by crystallisation 
of the product from hydrochloric acid. 2-Hydroxy-3-ethoxy- 
benzaldehyde and wp-dimethoxyacetophenone in dry ether with 
hydrogen chloride similarly yield 3-methoxy-8-cthoxy-2-p-methoxy- 
phenylbenzopyrylium chloride, CygH,,0,Cl + 3-5H,O, red needles, 
m. p. 160° (decomp.), which could not be hydrolysed to the 3-hydr- 
oxybenzopyrylium derivative previously described. The corre- 
sponding bromide, maroon needles, m. p. 135—138° (decomp.), 
is demethylated with respect to the p-methoxy group when heated 
with acetic acid saturated with hydrogen bromide, yielding a 
bromide, red needles, m. p. 155° (decomp.). 3-Methoxy-8-ethoxy- 
2-p-methoxyphenulpyrylium ferrichloride, red needles, has m. p. 
166°. R. B. 


Arylated Pyrylium Compounds and their Relations to the 
Benzopyrylium Compounds. XIV. W. DimruHey and E. 
Fioret (Annalen, 1924, 440, 89—96).—With the object of obtain- 
ing an o-violone of the y-series (annexed formula), the methyl] ether 

of o-hydroxybenzylidene diacetophenone was con- 

VAN densed to the corresponding pyrylium salt from which 

| on demethylation a 2 : 6-diphenyl-4-o-hydroxyphenyl- 
\\ZO. pyrylium salt was obtained, and this on treatment 
with pyridine yielded a blue anhydro-base. This 
i | could not be crystallised and changed spontaneously 

P * J Ph to the yellow phenacylideneflavene obtained by 
Feuerstein and Kostanecki (A., 1898, i, 370). The 

mechanism of this change of an arylated pyrylium 

to a benzopyrylium compound involves the intermediate form- 


he 

0- 

he 

nt 

n, 

_| 

R, 

ly 

d 

d 

n 

d 

n 

a 


i. 56 ABSTRACTS OF CHEMICAL PAPERS. 


ation of a pyranol which may have one of several alternative 
CH:CPh-OH 
structures, but the formula OH-C,H,°C vO most 


probably represents the final stage in the transition, since 
from this by loss of water the phenacylideneflavone is readily 
formed. These relations are in harmony with the previously 
expressed conception of the pseudo-bases (pyranols) derived from 
pyrylium salts as the enolic forms of 1 : 5-diketones (cf. A., 1920, 
i, 62; 1921, i, 188; 1922, i, 668). The pseudo-base has not been 
isolated, but its phenolic acetate has been obtained by the action of 
alkali on the acetylated pyrylium salt. Since both the anhydro. 
pyrylium base and the benzopyrylium derivative are formed by 
loss of water from the enolic 1 : 5-diketone, these results show that 
the benzopyrylium ring is the more easily formed, a fact which may 
explain the non-occurrence of the arylated pyryliums in nature. The 
synthesis of arylated pyryliums from 1: 5-diketones is parallel to 
the formation of benzopyrylium salts by condensation of o-hydr- 
oxychalkones (Decker and Fellenberg, A., 1907, i, 1064; 1909, i, 
116), whilst the recently described synthesis of pyrylium salts 
from acetophenone and | : 3-diketones (A., 1924, i, 1332), similarly 
corresponds with Biilow’s method for benzopyrylium compounds 
(A., 1901, i, 440, 559, 603; 1902, i, 112), the differences in the 
methods consisting chiefly in the more powerful condensing agents 
required for the pyrylium salt formation. The present work, how- 
ever, shows that the presence of acetic anhydride is not essential in 
the latter case. 

2-Methoxybenzylidenediacetophenone, m. p. 115°, from o-meth- 
oxybenzaldehyde (1 mol.) and acetophenone (2 mols.), or from 
2-methoxychalkone (1 mol.) and acetophenone (1 mol.), with ferric 
chloride in acetic anhydride solution (cf. Kostanecki and Rossbach, 
A., 1896, i, 556), yields 2 : 6-diphenyl-4-o0-methoxyphenylpyrylium 
ferrichloride, C.,H,,0.Cl,Fe, m. p. 154—155°, which with hydrogen 
bromide in alcoholic or acetic acid solution is converted into 2: 6- 
diphenyl-4-0-methoxyphenylpyrylium bromide, 
golden-yellow needles, melting first at 80° and then at 197°. Alcoholic 
ammonia converts the pyrylium bromide into 2 : 6-diphenyl-4-o- 
methoxyphenylpyridine, needles, m. p. 122°, which with hydrochloric 
acid at 150—160° yields 2 : 6-diphenyl-4-o-hydroxyphenyl pyridine, 
needles, m. p. 178° (hydrochloride, yellow, efiervescent at 139°, 
m. p. 220°). Hydrobromic acid, alone or with acetic acid, converts 
the pyrylium bromide into 2 : 6-diphenyl-4-0-hydroxyphenylpyrylium 
bromide, reddish-violet, m. p. 245—246°; the chloride has 
m. p. 227—228°, the picrate has m. p. 238°. The chloride on 
treatment with acetic anhydride followed by perchloric acid 
yields 2: 6-diphenyl-4-0-acetoxyphenylpyrylium sperchloraic, yellow 
needles, m. p. 191—194°, from which by treatment with sodium 
acetate the free, colourless acetate of the pseudo-base, C.;H990,, 
m. p. 112—113°, is obtained. Treatment of the pyrylium chloride 
in alcoholic solution with aqueous pyridine, ammonia, or alkalis, 
yields phenacylideneflavene, m. p. 131°, from which flavone was 
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obtained by oxidation with potassium permanganate in alcoholic 
solution, together with benzoic acid and traces of o-hydroxyaceto- 
phenone or salicylic acid. R. B. 


Heterocyclic Ring Systems. R. Seka (Ber., 1924, 57, 
[B], 1861—1867).—Attempts are described to obtain substances 


containing the ring system <. oo >X, in which X is an atom 


other than carbon. Ethyl 2 : 5-dimethylfuran-3 : 4-dicarboxylate 
is converted by liquid ammonia under pressure at 50° into the 
corresponding diamide, m. p. 243—244° (decomp.) after softening 
at 240°, from which the imide could not be prepared. The ester 
is converted by an ethereal solution of magnesium phenyl brom- 
ide into 2:5-dimethylfuro-2 :2':5: 5’-tetraphenyltetrahydrofuran, 
corto m. p. 199° after softening, and by magnesium 
methyl iodide into 2: 5-dimethylfuro-2 : 2’ : 5 : 5'-tetramethyltetra- 
hydrofuran, b. p. 107—109°/9 mm. Ethyl! 2 : 5-dimethylpyrrole- 
3:4-dicarboxylate is transformed by magnesium phenyl bromide 
into ethyl 2 : 5-dimethyl-3-di phenylhydroxymethyl pyrrole-4-carborylate, 
tg eam m. p. 189° (decomp.) after darkening at 
(CO,Et)—-CMe 
185°; the second carbethoxy group is not affected, even when a 
large excess of the reagent is used. Ethyl 2 : 5-dimethyl-1-phenyl- 
pyrrole-3 : 4-dicarboxylate and magnesium phenyl bromide yield 
(2) 3: 4-dibenzoyl-1-phenyl-2 : 5-dimethylpyrrole, m. p. 206—207°, 
whereas with magnesium methyl iodide 2 : 5-dimethyl-1-phenyl- 


pyrrolo-2 :2' :5:5'-tetramethyltetrahydrofuran, PhaN< 
b. p. 145°/10 mm., is produced. H. W. 
Dipyrylenes and the Relationships of the Linkings in 


Pyrone Ring Systems. F. Arnot, E. and P. Nacur- 
wEY (Ber., 1924, 57, [B], 1903—1911).—4-Thio-2 : 6-dipheny]l- 
pyrone resembles ethyl thiochelidonate (A., 1924, i, 199) in its 
ability to form a dipyrylene derivative, whereas this property does 
not appear to be possessed by 4-thiopyrone or 4-thio-2 : 6-dimethyl- 
pyrone. In explanation of this difference the conceptions of Collie 
with regard to the constitution of pyrones are revived in a some- 
what modified form. In thiopyrone and 4-thio-2 : 6-dimethyl- 
thiopyrone, the basic function of the oxygen within the molecule 
- is engaged by the acidic, mercaptan 
gl S function of the sulphur (I), so that 

' Cc the product is not a true thioketone. 

HO” HC” \cH In however, as the 
CR basic function is diminished by 


\o4% \o% the introduction of acidic groups 
L-J + in the 2 and 6 positions, the com- 
(I.) (IL) pound tends to acquire more or 


less completely the constitution (II) and to behave therefore as a 
thioketone. Confirmation of this view is found in the colour of various 
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pyrone derivatives, in the ability of those only which contain negative 
groups in the 2 and 6 positions to react with the usual reagents for 
ketones, and in the behaviour of the compounds towards bromine. 
4-Thiopyrone, m. p. 49°, either remains unchanged or yields brown, 
oily decomposition products when heated with or without copper 
at 150—200°. 4-Thio-2 : 6-diphenylpyrone, m. p. 173°, prepared from 
diphenylpyrone and phosphorus pentasulphide in the presence of 
boiling benzene, passes at 220—230° into 2: 6: 2’ : 6’-tetraphenyl- 
4:4'-dipyrylene, OC Or ™- P- 313°, which 
is converted by bromine in chloroform solution into tetraphenyl- 
dipyroxonium perbromide, Cz,H,,0,Bre, m. p. 275—280° (decomp.). 
Diphenylpyrone is converted by bromine into a very unstable ( ?) 
tetrabromide, which, when preserved, passes into the compound, 
(C,,H,,0.).,HBr,Br,, m. p. 174—175°. Ethyl 4-thiochelidonate is 
converted by semicarbazide into the semicarbazone of ethyl chelid- 
onate, m. p. 201° (decomp.), which is transformed by dilute alkali 
hydroxide into the monosemicarbazone of ethyl acetonedioxalate, 
m. p. 275°, thus showing that the pyrone ring remains intact in the 
original semicarbazone. 4-Thio-2 : 6-diphenylpyrone is converted 
by hydroxylamine into 2 : 6-diphenylpyroneoxime, m. p. ~—a 


Condensation of Acetylene and Hydrogen Sulphide in 
Presence of Catalysts. (Miss) M. G. Tomxrnson (J. Chem. 
Soc., 1924, 125, 2264—-2266).—The reaction between acetylene and 
hydrogen sulphide is catalysed by metallic sulphides (cf. Sabatier 
and Mailhe, A., 1910, i, 536; Tomkinson, A., 1923, ii, 66), and 
the catalytic effect of metallic oxides is due to the prior conversion 
of the oxide into sulphide, with formation of water. With ferric 
oxide, the liquid produced yielded on distillation a volatile fraction 
containing acetaldehyde, 30—40% of thiophen, and a less volatile 
fraction, b. p. about 200°, which probably contains the thiophen 
homologues found by Steinkopf (A., 1914, i, 425; 1922, i, 850). 
Ferrous sulphide, nickel oxide and sulphide, cobalt sulphide, cupric 
oxide and sulphide, vanadium pentoxide, and manganese dicxide 
gave similar results. Contrary to the observations of Tschitschi- 
babin (A., 1915, i, 638), no condensation took place below 450° 
with pure alumina; above this temperature, decomposition takes 
place with formation of a carbonaceous deposit. Lead monoxide 
and sulphide and silica gel behave similarly and aluminium sulphide 
gives only a slight effect. Molybdenum oxide, MoO,, and to a less 
extent zinc oxide or sulphide, cadmium sulphide, or thoria, at 300— 
400° gives a minute quantity of a brilliant blue, purple, and red 
distillate, and these substances do not promote the formation of 
thiophen. R. B. 


[Action of Alkali on Ethyl Alcohol and the ‘‘ Nitric Oxide 
Reaction of W. Trauvbe.] K. Hess (Ber., 1924, 57, 
1930).—The recent observations of Stechow (A., 1924, i, 1157) on 
Traube’s reaction have no bearing on the results of the application 
of this reaction to the constitution of cuskhygrine (Hess and Fink, 
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A., 1920, i, 497), since the experimental conditions in the two cases 
are entirely different. 


a-Methylmorphimethine and its Isomerides. E. 
and K. KouLEen (Annalen, 1924, 438, 34—57).—Six methylmorphi- 
methines have been described. The «-compound was prepared by 
Grimaux (A., 1882, 218) and by Hess (A., 1884, 613) by boiling 
codeine methiodide with alkali and is converted into the $-isomeride 
by hot alcoholic potassium hydroxide (Knorr, A., 1902, i, 817). 
y- and 8-Methylmorphimethines are similarly derived from iso- 
codeine (Schryver and Lees, T., 1901, 79, 563; Knorr, A., 1902, i, 
818), whilst the e-base is obtained from y-codeine (Knorr, A., 1907, 
i, 151) and the ¢-base from allo-y-codeine (Knorr, A., 1907, i, 956). 
The relations between these three pairs of isomerides are now 
further elucidated and structural formule assigned to them. 

Assuming Knorr and Hérlein’s structure for codeine, a-methyl- 
morphimethine should have the formula (I), whilst the y-base is a 
stereoisomeride differing in the configuration of the -CH(OH): group. 
In the same way, (II) represents the stereoisomeric «- and ¢-bases. 
Knorr (Ber., 1907, 40, 3347, footnote) has already suggested that the 


0” 
© | CH 
uCH CH (IL.) 
CH, CHOH 
Me,N-CH,°CH,C Cis \Y 
HO-HC CH CH, 
CH, 


8-base is formed from the «-base by wandering of the double bond from 
the 8:13 to the 13:14 position. This is confirmed by the production 
of the same tetrahydro-«-methylmorphimethine by hydrogenation of 
either base in the presence of palladium. A similar wandering of the 
double bond accounts for the conversion of the y- into the 5-base. 
Treatment of tetrahydro-«-methylmorphimethine with phosphorus 
pentachloride gives chlorotetrahydro-«-methylmorphimethine 
(hydrochloride, m. p. 267°; hydrobromide, m. p. 236°), the methiodide 
of which is found to be identical with the compound obtained by 
Freund and Melber (A., 1920, i, 757) from chlorodihydrocodide. 
The chlorotetrahydro base is unusually stable to hot water, and hot 
dilute acids or alkalis, probably because aliphatic double bonds are 
absent. The chlorine is removed by sodium and alcohol, the 
product being dihydrodeoxytetrahydro-«-methylmorphimethine (III), 
m. p. 163—164° (methiodide, m. p. 248°). The reduction of the 
oxygen bridge linking with formation of a phenolic hydroxyl group 
is shown by methylation to methyldihydrodeorytetrahydro-x-methyl- 
morphimethine methiodide, Cy)H,,0,N,MeI, m. p. 210—212°. The 
base (III) is converted by Hofmann’s method into a nitrogen-free 
product, C,;H,,0,, m. p. 77—78°, and trimethylamine. An attempt 
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to obtain the base (III) directly from chloro-«-methylmorphimethine 
(= I, Cl in place of OH) by hydrogenation in the presence of palla- 
dium yielded, instead, two new halogen-free bases, C,H,,0,N, 


HO 
VAN 

| 2 O | 
(III.) Hy ~ H, 

H, CH, 

CH, CH, 


(a) crystalline deoxytetrahydro-«-methylmorphimethine, m. p. 156° 
(methiodide, m. p. 235°), and (6) oily deorytetrahydro-«-methyl- 
mor phimethine (hydrobromide, decomp. 215—220°; hydriodide, m. p. 
208—210°; methiodide, decomp. 272—273°). To both bases the 
structure (IV) is assigned, the difference being possibly stereo- 
isomeric. From the crystalline base a nitrogen-free compound, 
C,,H,,0,, m. p. 94°, is prepared, but no degradation product can 
be obtained from the oily base. 

By hydrogen peroxide, «-methylmorphimethine is converted 
into an N-oxide, C,,H,,0,N,H,O, decomp. 188°. The N-oride, 
C,,H,,0,N,14H,O, from tetrahydro-«-methylmorphimethine melts 
at 94°. The former gives no \-oxide-sulphonic acid by treatment 
with sulphoacetic acid (cf. Freund and Speyer, A., 1911, i, 909), 
but from the tetrahydro-\-oxide were obtained “ordinary” and 
acids, 
C,,H,,0,NS, the former being sparingly soluble in water. 


a- and y-Methylmorphimethines are converted by phosphorus. 


pentachloride into the same chloro-«-methylmorphimethine hydro- 
chloride. This is not a complete proof that they are stereoiso- 
merides, for codeine and y-codeine, although they are structural 
isomerides, similarly give a single «-chlorocodide. 
Tetrahydro-y-methylmorphimethine, m. p. 115°, [a]j—29-2° 
(sulphate, hydrochloride, hydriodide, and methiodide described), forms 
an oily acetyl derivative, the hydriodide of which melts at 220°. 


MeO/ Meo? 
6 |. | CH, | | 
CH C CH CH, 
2 


HO-H H-OH CH, CH-OAc 


4 (WE) \Z (VIL) \ 

CH, CH, H, 
By Hofmann degradation, tetrahydro-y-methylmorphimethine yields 
trimethylamine and a compound, C,zH5)0,(V), b. p. 190—200°/13 mm. 
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§-Methylmorphimethine gives a tetrahydro derivative identical 
with that from the y-compound, as shown by mixed m. p. of the 
tetrahydro-bases and of their acetyl derivatives. 

Hydrogenation of «- and ¢-methylmorphimethines in the presence 
of palladium yields hexahydro compounds, the oxygen bridge being 
broken. Hexahydro-«-methylmorphimethine, (V1), m. p. 
155°, is apparently optically inactive, is easily soluble in sodium 
hydroxide, and is reprecipitated by ammonium chloride. The 
hydrochloride, m. p. 213°, the oily diacetyl derivative, and the 
methiodide of the latter, m. p. 170—185°, are described. From this 
methiodide by boiling with concentrated aqueous potassium 
hydroxide are obtained trimethylamine and a nitrogen-free, alkali- 
insoluble, deep yellow oil, C,gH,,0, (VII), b. p. 245—253°/15 mm., 
setting to a glassy mass. 

Hexahydro-¢-methylmorphimethine, Cyg,Hj,0,N (VI), m. p. 174— 
175°, optically inactive, gives no crystalline methiodide or acetyl 
derivative. The hydriodide decomposes slowly at 245°. C.H. 


Strychnos Alkaloids. XLIV. The Hydrazone_ of 
Brucinonic Acid. H. Levcus and §. Kanao (Ber., 1924, 57, 
[B], 1799—1802; cf. A., 1923, i, 941).—Brucinonic acid hydrazone, 
C.gH»g0,N,,3H,O, m. p. 203° (decomp.), is converted by ethyl 
alcohol and hydrogen chloride into a mixture of isomeric ethyl 
esters, m. p. 178—182° (decomp.), and m. p. 248—250°, [«]j—171° 
in glacial acetic acid solution, respectively. The ester of lower 
m. p. is transformed by hydrazine hydrate into the hydrazide of 
brucinonic acid hydrazone, C,,H,,0,N,, m. p. 210° (decomp.), 
after softening at 188°; this is converted by nitrous acid into brucin- 
onic acid and a crystalline subsiance, C,,H.0,N., incipient 
decomp. 270°, [«]j} + 8-1° in glacial acetic acid; this is probably 
a hydrate of the ketone, C,,H,)0;N, (cf. loc. cit.). H. W. 


New Lupine Alkaloid, Spathulatine, isolated from Lupinus 
spathulatus (Rydb.). J. F. Coucu (J. Amer. Chem. Soc., 1924, 
46, 2507—2514).—The isolation and purification, from the pods and 
seeds of Lupinus spathulatus (Rydb.), of a new alkaloid, spathul- 
atine, C.3H.,0;N,, prismatic crystals, m. p. 227°, is described. The 
alkaloid is faintly alkaline to litmus, but titration with acids does 
not give a sharp end-point. It has [«])—1-88° in chloroform at 27°, 
— 2-32° in alcohol at 28-5°, and — 2-44° in water at 27-:5°. It 
crystallises from water in rhombic prisms of a dihydrate, and forms 
a characteristic mercuric iodide additive 
thombic prisms resembling dodecahedra, m. p. 164°. Alkyloxy 
determinations gave negative results, and no reaction was observed 
with pure chloroform (cf. Bergh, Arch. Pharm., 1904, 242, 416). 
The alkaloid is rapidly resinified by dilute sulphuric acid. Its salts 


are extremely soluble in water. [Cf. B., 1924, 1028.] F. G. W. 


Stereochemistry of Saturated Tervalent Nitrogen. VI. 
Attempts to Prepare Optically Active Compounds of Ter- 
valent Nitrogen. J. MEISENHEIMER, L. ANGERMANN, O. FINN 
and E. Virewrc.—(See A., 1924, i, 1299.) 
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Derivatives of Acridone and Tetrahydrocarbazole. W. H. 
LINNELL and W. H. Perkin, jun. (J. Chem. Soc., 1924, 125, 2451~— 
2460).—Attempts to prepare 6-carboxy-2’-nitrodiphenylamine. 
N-acetic acid by condensing phenylglycine-o-carboxylic acid with 
o-chloronitrobenzene yielded 2’-nitrodiphenylamine-6-carboxylic 
acid, elimination of acetic acid taking place during the condensation, 
The reaction is analogous to the decomposition of brucinolic acid into 
glycollic acid and brucinolone (Leuchs and Weber, A., 1909, i, 253), 
and of the conversion of the nitroso derivative of acridone-9-amino- 
acetic ester into 5-keto-5 : 10: 16: 17: 18 : 19-hexahydroacrindoline 
(Clemo, Perkin, and Robinson, A., 1924, i, 1337), but is not due to 
the combined weights of the groups attached to the nitrogen atom, 
since the half-ester, ethyl 6-carboxy-2’-nitrodiphenylamine-N. 
acetate, is obtained by the action of ethyl bromoacetate on 2’. 
nitrodiphenylamine-6-carboxylic acid. On hydrolysis, or on re- 
duction followed by hydrolysis of the acetamido derivative, or on 
dehydration, the acetic acid residue is again eliminated from the 
half-ester, dehydration of the amino ester giving a like result. 
Heating alone under reduced pressure converts the amino ester, 
ethyl 6-carboxy-2’-aminodiphenylamine-N-acetate, into glycollic 
acid and anhydro-2’-aminodiphenylamine-6-carboxylic acid. The 
nitroso derivative of the latter substance, on reduction with zinc 
and acetic acid in the presence of cyclohexanone, is converted into 
a tetrahydrocarbazole derivative to which the structure (I) is 
assigned for the following reasons. Alcoholic potassium hydroxide 


CO-NH H, H, 
Ot 


hydrolyses the anhydro linking, —NH-CO—, yielding 2’-amino-9- 
phenyl-1 : 2: 3 : 4-tetrahydrocarbazole-8-carboxylic acid _ (II), 
which on treatment with sulphuric acid is converted into the acrid- 
one (III) by ring closure. The parent substance, 9-phenyltetra- 
hydrocarbazole, resembles 9-benzoyltetrahydrocarbazole (Perkin 
and Plant, T., 1923, 123, 675) in its behaviour with nitric acid, 
being partly nitrated, giving (5 ?)-nitro-9-phenyltetrahydrocarbazole, 
but mainly adding on -OH and -NO, at the double bond in the 
tetrahydro ring, yielding 11-nitro-10-hydroxy-9-phenylhexahydro- 
carbazole, which with potassium hydroxide is decomposed, giving 
o-anilinobenzoylvaleric acid, analogous to the decomposition of 
(Perkin and Plant, Joc. 
cit.). 
Phenylglycine-o-carboxylic acid and o-chloronitrobenzene in the 
presence of copper-bronze powder and potassium carbonate, alone 
or in amylalcohol, toluene, or benzene, yielded only 2’-nitrodiphenyl- 
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amine-6-carboxylic acid, which with ethyl bromoacetate in alcohol 
yields ethyi orange 
prisms, m. p. 74-5°, which on hydrolysis with aqueous or methyl- 
alcoholic potassium hydroxide gives 2’-nitrodiphenylamine-6- 
carboxylic acid. Heating with sulphuric acid, or with phosphoryl 
chloride in toluene, or with thiony] chloride and then with aluminium 
chloride in toluene converted the nitro ester into 9-nitroacridone, 
whilst on reduction with stannous chloride and hydrogen chloride 
in ether it yields ethyl 2’-amino-6-carboxydiphenylamine-N-acetate, 
an oil (acetyl derivative, m.p. 121°), hydrolysed to 2’-aminodipheny]- 
amine-6-carboxylic acid by aqueous or methyl-alcoholic potassium 
hydroxide. Heating with sulphuric acid or treatment with thionyl 
chloride and then aluminium chloride in toluene converts the 
amino ester into 9-aminoacridone, whilst on treatment with methy) 
alcoholic hydrogen chloride it yields methy! 2'-aminodiphenylamine- 
6-carboxylate. Attempts to obtain ethyl 2’-amino-6-carboxy- 
diphenylamine-N-acetate in a crystalline form by distillation under 
diminished pressure yielded anhydro-2’-aminodiphenylamine-6- 
carboxylic acid, the nitroso derivative of which with cyclohexanone, 
zine dust, and acetic acid yields an anhydro-tetrahydrocarbazole 
derivative, C,,H,,ON.,, m. p. 204°. 2’-Amino-9-phenyl-1 : 2:3: 4- 
tetrrahydrocarbazole-8-carboxylic acid, m. p. 168°, obtained from this 
by hydrolysis with sulphuric acid, is converted into a primary 
amine, m. p. 262°, isomeric with the anhydro derivative, m. p. 204°. 

9-Phenylietrahydrocarbazole, m. p. 86°, obtained by reducing 
nitrosodiphenylamine with zinc dust and acetic acid in the presence 
of cyclohexanone, with nitric acid and glacial acetic acid at 40° 
yields 5( ?)-nitro-9-phenyltetrahydrocarbazole, yellow plates, m. p. 
120°, and 11-nitro-10-hydroxy-9-phenylhexahydrocarbazole, colour- 
less needles, m. p. 145° (decomp.), hydrolysed by aqueous alcoholic 
potassium hydroxide to o-anilinobenzoylvaleric acid, m. p. < 

R. B. 


Tetrahydroacridine, Octahydroacridine and their Deriv- 
atives. W. H. Perxin, jun., and W. G. Sepawick (J. Chem. 
Soc., 1924, 125, 2437—2451).—With a view to study the general 
behaviour of the reduced acridine skeleton, a number of tetra- 
and octa-hydroacridine derivatives have been examined. Tetra- 
hydroacridine, unlike tetrahydrocarbazole (cf. Perkin and Plant, 
T., 1923, 123, 678), does not form an additive derivative with 
nitric acid. In the presence of sulphuric acid, two mononitro 
derivatives (I) and (II) are formed; these have been synthesised. 


co H, co H, CH H, 

NO,NH H, NH H, qu.) N 4H, 


These nitro derivatives and the 2- and 4-isomerides are bright 
yellow substances giving red solutions in aqueous or alcoholic 
potassium hydroxide. On reduction, they yield aminotetra- 
hydroacridones, without addition of hydrogen to the double bond, 
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and the amino derivatives diazotise normally. Similarly, no 
additive compound with nitric acid was obtained from tetrahydro- 


acridine, whilst in the presence of sulphuric acid a nitrotetrahydro- 


acridine was obtained which is probably the 4-nitro derivative, 
although this could not be reduced to the known 4-amino-octahydro- 
acridine. Attempts to reduce tetrahydroacridine to hexahydro- 
acridine (IV) were unsuccessful, the product being always octahydro- 


HH 

CH, H, CH, H 2 
LAA Ae UA ‘ox 

Nu H, Nu if, 2 

(IV.) (V.) (VI.) 


acridine (V), unchanged tetrahydroacridine being present when 
insufficient reducing agent for complete reduction was used. This 
behaviour supports the formula (III) for tetrahydroacridine. The 
octahydroacridine thus obtained is a mixture of two isomerides, 
(A) m. p. 82° (mainly), and (B) m. p. 72°. These are presumably the 
two racemic modifications arising from the presence of two asym- 
metric carbon atoms, but their resolution has not yet been attempted. 
The same kind of isomerism has been observed with octahydro- 
acridinecarboxylic acid (VI), and is possible with hexahydrocarb- 
azole (Perkin and Plant, A., 1924, i, 1104), although in this case 
only one modification has been isolated. The octahydroacridines 
are very stable, the reduced system appearing to enhance the 
stability of the attached benzene nucleus, since attempts at further 
reduction to tesserakaidecahydroacridine were unsuccessful (cf. 
Willstatter, A., 1923, i, 771). Tetrahydroacridone, obtained by 
Tiedtke’s method (A., 1909, i, 255), with aqueous nitric acid or in 
glacial acetic acid, yields the nitrate, C}3H,;0N,HNO;, which when 
gradually heated yields a sublimate of nitrotetrahydroacridone. 
6( ?8)-Methyltetrahydroacridone, m. p. 342°, was similarly obtained 
from 1-methylcyclohexan-3-one and anthranilic acid, 3-methyl- 
cycloherylideneanthranilic acid, m. p. 140°, being formed inter- 
mediately. Methyl 3-methylcyclohexylideneanthranilate (?), yellow 
syrup, from methyl anthranilate and cyclohexanone, on hydrolysis 
yields anthranilic acid and cyclohexanone. With sulphuric acid and 
potassium nitrate at —15 to —10°, tetrahydroacridone yields 3- 
nitrotetrahydroacridone, m. p. 336° (decomp.), and 1-nitrotetra- 
hydroacridone, m. p. 227°. The 3-nitro derivative was synthesised 
by heating 5-nitroanthranilic acid (obtained by hydrolysing the 
acetyl derivative with alcoholic hydrochloric acid or with acetic and 
sulphuric acids) with cyclohexanone at 120°, the temperature being 
subsequently raised to 220° to dehydrate the cyclohexylidene-5- 
nitroanthranilic acid, red needles, m. p. 271° (decomp.), first formed. 
Similarly, 3-nitroanthranilic acid, obtained quantitatively by treating 
3-nitrophthalamidic acid with sodium hypochlorite (cf. Kahn, A., 
1903, i, 93), is converted into 1-nitrotetrahydroacridone. 4-Nitro- 
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anthranilic acid, obtained quantitatively by a modification of 
Wheeler’s method (A., 1898, i, 368), in the same way yields cyclo- 
hexylidene-4-nitroanthranilic acid, yellow needles, m. p. 269° (de- 
comp.), and 2-nitrotetrahydroacridone, m. p. 332°. 4-Nitrotetrahydro- 
acridone, m. p. 270°, was similarly synthesised from 6-nitroanthranilic 
acid. cycloHexylidene-6-nitroanthranilic acid, m. p. 214° (decomp.), 
is decomposed on boiling with water, alcohol, or dilute acids into 
6-nitroanthranilic acid and cyclohexanone. 3-Nitrotetrahydro- 
acridone, on reduction with zinc dust and alcoholic hydrochloric acid, 
is converted into 3-aminotetrahydroacridone, m. p. 322° (darkens) 
(hydrochloride, m. p. 310°, acetyl derivative, m. p. 344°). 1-Amino- 
tetrahydroacridone has m. p, 255°, and 2-aminotetrahydroacridone, 
m. p. 320° (hydrochloride, acetyl derivative, m. p. 336°). Hexahydro- 
anthranilic acid and cyclohexanone at 130° and then at 260° give 
decahydroacridone, m. p. 275° (darkens), a strong base, which does 
not form a characteristic picrate, and on electrolytic reduction 
yielded a substance, m. p. 179—180°, C,,H,,ON( ?). 

Tetrahydroacridine, obtained by Borsche’s method (A., 1908, i, 
682), yields a sulphate, m. p. 220°, a nitrate, yellow plates, m. p. 160°, 
a picrate, m. p. 208° (decomp.), and a methiodide, m. p. 202—204°. 
With phosphorus pentachloride and oxychloride it is converted 
into 5-chlorotetrahydroacridine, m. p. 226°, which with dilute acids 
is slowly converted into tetrahydroacridone. Nitration with nitric 
acid and glacial acetic acid, or sulphuric acid and potassium nitrate, 
yields 4( ?)-nitrotetrahydroacridine, orange-brown needles, m. 
110°, which on reduction with stannous chloride and alcoholic 
hydrochloric acid is converted into 4( ?)-aminotetrahydroacridine, 
m. p. 160° (hydrochloride, orange needles, m. p. 242°, nitrate, yellow; 
picrate, red prisms, m. p. 236° (decomp.), acetyl derivative, m. p. 
204°]. Reduction of nitrotetrahydroacridine with tin and hydro- 
chloric acid gives a readily oxidisable base (acetyl derivative, 
C,,H2,ON>, m. p. 195°, hydrochloride, m. p. 235°), which is possibly 
4( ?)-amino-octahydroacridine. 

Reduction of tetrahydroacridine with tin and alcoholic hydro- 
chloric acid yields a mixture of octahydroacridines (A) and (B), 
which are separated by means of their sulphates or picrates, the 
sulphate and picrate of (A) separating first. Octahydroacridine (A), 
m. p. 82° (picrate, m. p. 195°; methiodide, yellow, m. p. 212°, acetyl 
. derivative) is also obtained on reducing tetrahydroacridone with 
sodium amalgam in neutral solution. Methylation with methyl 
sulphate yields 10-methyloctahydroacridine (A), oil, b. p. 140° 
(picrate, m. p. 160°), which is also formed on reduction of tetra- 
hydroacridine methiodide with sodium amalgam. Octahydro- 
acridine (A) cannot be nitrated directly; the acetyl derivative with 
sulphuric acid and potassium nitrate gives a yellow product which 
when boiled with hydrochloric acid yields (4 ?)-nitro-octahydroacrid- 
ine hydrochloride, m. p. 198°. Nitro-octahydroacridine (A), red 
needles, has m. p. 104°; the mother-liquor contains an isomeride, 
yellow needles, m. p. 180°. Octahydroacridine (B) (picrate, m. p. 
175°; methiodide, yellow prisms, m. p. 217°; acetyl derivative, m. p. 
136°) has m. p. 72°. Reduction of tetrahydroacridinecarboxylic 
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acid (Borsche, loc. cit.) with sodium amalgam in neutral solution 
yields a mixture of octahydroacridinecarboxylic acids (A) and (B) 
which are separated by crystallisation from alcohol, octahydro- 
acridinecarboxylic acid (A), m. p. 180°, separating first. Octahydro- 
acridinecarboxylic acid (B) has m. p. 221°. Both acids on heating 
at 260° afford carbon dioxide and the corresponding octahydro- 
acridine. R. B. 


2-Pyridone-1-acetic Acid. A. Kirpan (Ber., 1924, 57, [B], 
1954—1955; cf. SpAtH and KoiueEr, A., 1923, i, 595). —2-Hydroxy- 
pyridine is converted by chloroacetic acid in warm alcoholic solution 
into 1-chloro-2-hydroxypyridine-1-acetic acid, m. p. 98°. in which the 
halogen atom is not ionised and is so firmly united that it cannot 
be removed by moist silver oxide. The acid is transformed by 
boiling concentrated alkali hydroxide solution into 2-pyridone-1- 
acetic acid, m. p. 222°, which is also obtained from the chloro com- 
pound at 200°, whereas at higher temperatures 1-methyl-2-pyridone 
is produced. "The silver salt, methyl ester, m. p. 45°, and amide, 
m. p. 228°, of 2-pyridone- L-acetic acid are described. H. W. 


Preparation of O-OQ-Diacyl Derivatives of Diphenolisatin 
and its Products of Substitution in the Phenol and 
Isatin Groups. F. Horrmann-La RocHE unp Co. A.-G. 
(Brit. Pat. 221976).—Diphenolisatin (or its substitution products) 
is treated with an acylating agent at a temperature not con- 
siderably exceeding 100°. Details are given of the preparation 
. the following: diacetyldiphenolisatin, fine, crystalline powder, 

m. p. 242°; diphenylacetyldiguaiacolisatin, shining, white crystals, 
m. p. 169—170° ; O-O-dibenzoyldiphenolisatin, coarse prisms, m. p. 
221—222°; O-O-di-p-toluenesulphonyldiphenolisatin, white crystals, 
m. p. 219—220°; dicarbethoxydiphenolisatin, white needles, m. p. 
156—157°; dicinnamoyldiguaiacolisatin, fine, white crystals, m. p. 
230—231°; dicarbethoxydiguaiacolisatin, fine needles, m. p. 119— 
120°; dibenzoyldi-o-cresolisatin, fine, white crystals, m. p. 210— 
211°; O-O-diacetyldi-o-cresolisatin, coarse, white crystals, m p. 
180—181°. The products possess ‘laxative properties and are very 
moderately toxic. They are insoluble in water, but mostly soluble 
in organic solvents, W. T. K. B. 


Action of Halogens on Pyrrole to give Coloured Solutions. 
G. E. K. Brancn and H. E. H. Brancu (J. Amer. Chem. Soc., 1924, 
46, 2469—2474) —When iodine is added to a suspension of potassium 
pyrrole in absolute ether, or to a mixture of sodium ethoxide, 
alcohol, and pyrrole, a blue solution is obtained which contains, in 
addition to tetraiodopyrrole, the compound (CgH,N,zI),, which readily 
absorbs oxygen with formation of a black powder (CsH,O.NoI)n. 
Coloured ethereal solutions are also obtained by the action of iodine 
and bromine on magnesium pyrryl iodide, or on the mercury— 
pyrrole compound obtained by the action of magnesium pyrryl 
iodide on mercuric chloride, or by the action of aqueous sodium 
hypobromite on pyrrole. When a suspension of mercuric iodide in a 
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moist ethereal solution of pyrrole (1 mol.) is treated with iodine 
(1 atom) in ether, the mercuric iodide dissolves to a green solution. 
Further addition of iodine causes precipitation of a black solid, 
unless sodium ethoxide is added, when 2-3 more equivalents of 
iodine may be made to react, before the green solution deposits the 
black solid, which contains mercury and iodine. F. G. W. 


Substituted Indole Derivatives. II. R. Srxa (Ber., 1924, 
57, [B], 1868—1871; cf. A., 1923, i, 1125) —2-Methyl-3-aldehydo- 
indole is converted by nitromethane in alkaline solution into 3-w- 


nitrovinyl-2-methylindole, NO:)SoMe, m. p. 191-5° 


(decomp.), and by ethyl cyanoacetate under similar conditions 
into 3-w-cyano-w-carbethoxyvinyl-2-methylindole, 


Og, 


m. p. 246—247°. 3-w-Cyano-w-phenylvinyl-2-methylindole, pre- 
pared from 2-methyl-3-aldehydoindole and phenylacetonitrile in 
the presence of sodium ethoxide and alcohol, has m. p. 179-5°. 
3-Cyano-1-acetyl-2-methylindole, m. p. 116°, is prepared by the action 
of acetic anhydride and sodium acetate on the oxime of 3-aldehydo- 
2-methylindole. When treated with ethyl cyanoacetate and 
sodium ethoxide at 120°, it unexpectedly yields 3-cyano-2-methyl- 
indole, m. p. 209—210°, which is also obtained under similar 
conditions in the absence of the cyano ester. With phenylaceto- 
nitrile it gives a compound, (C;H,N),, m. p. 102—103°, the constitu- 
tion of which has not been elucidated. H. W. 


Syntheses in the Indole Group. I. W. O. Kermack (J. 
Chem. Soc., 1924, 125, 2285—2291).—The introduction of a positive 
cyano group into the benzene ring of indolecarboxylic acid appears 
to lower the reactivity of the hydrogen atoms in the pyrrole nucleus, 
since the condensation product with aminoacetal yields neither 
an indole-diazine nor a carboline with alcoholic hydrogen chloride 
(cf. Kermack, Perkin, and Robinson, T., 1921, 119, 1602; 1922, 121, 
1872; Blaikie and Perkin, A., 1924, i, 547). Attempts to prepare 
6-carbethoxyindole-2-carboxylic acid from ethyl 2-nitro-p-toluate 
and ethyl axalate were unsuccessful. With the exception of 6-cyano- 
indole and indole-6-carboxylic acid, the indole derivatives described 
in this paper only react with Ehrlich’s reagent on prolonged boiling 
in presence of additional concentrated hydrochloric acid. 

Ethyl 2-nitro-p-toluate and ethyl oxalate condense in alcoholic 
sodium ethoxide solution, giving ethyl 2-nitro-4-carbethoxyphenyl- 
pyruvate, faintly yellow needles, m. p. 88—89°, the partial hydrolysis 
of which to the carbethoxypyruvic acid could not be accomplished, 
Reduction with zinc dust and acetic acid yields ethyl indole-2 : 6-dt- 
carboxylate, yellow needles, m. p. 132°; the free acid (+0-5AcOH) 
has m. p. above 310°. Similarly, 2-nitro-p-toluonitrile and ethyl 
oxalate, etc., afford ethyl 2-nitro-4-cyanophenylpyruvate, yellow 
needles, m. p. 107°, which on reduction yields ethyl 6-cyanoindole-2- 
carboxylate, greenish-yellow needles, m. p. 171°. The free acid, 
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m. p. 290—295° (decomp.) after sintering at 280°, on treatment with 
acetyl chloride and phosphorus pentachloride, is converted into its 
chloride, which with aminodimethylacetal (2 mols.) yields 6-cyano-. 
indole-2-carboxydimethylacetalylamide, yellow needles, m. p. 215°, 
from which no crystalline compound was obtained with alcoholic 
hydrogen chloride. 6-Cyanoindole 2-carboxylic acid on distillation 
with quicklime yields 6-cyanoindole, flat needles, m. p. 129—130°, 
which appears to be much more stable towards acids than indole 
itself, and on hydrolysis with methyl-alcoholic potassium hydroxide 
yields indole-6-carboxylic acid, m. p. 243—244°. R. B. 


Transformation of Iodoantimonates of Nitrogenated 
Organic Bases into Crystalline Iodomercurates. E. Catz 
and E. Vreu (Compt. rend., 1924, 179, 689—690).—When hydro- 
chloric acid solutions of the iodoantimonates (cf. A., 1923, ii, 443, 
585) are boiled with mercury, the corresponding iodomercurates 
(cf. Francois and Blanc, A., 1922, i, 851) are formed, and after re- 
moval of the precipitated mercurous iodide and antimony by filtra- 
tion may be obtained crystalline. The pyridine compound, 
HglI,,2C,H,;N, forms lemon-yellow needles, and is obtained in 45% 
yield, being partly decomposed into mercurous iodide and pyridine 
hydriodide by the excess of mercury. The iodomercurates of 
aniline, quinoline, piperazine, theobromine, and nicotine were also 
prepared. 


2:6-Distyrylpyridine and its Derivatives. B. D. SHaw 
(J. Chem. Soc., 1924, 125, 2363—2365)—The base, m. p. 164°, 
obtained as a by-product in the action of benzaldehyde on «-picoline, 
and regarded by Ladenburg (A., 1903, i, 275) as diphenylpyridyl- 
cyclopropane, is the 2 : 6-distyrylpyridine previously obtained by 
Schuster (A., 1892, 1360). The hydrochloride, golden-yellow 
needles, has m. p. 215° in a sealed tube. On bromination in warm 
carbon disulphide solution, the base yields 2 : 6-distyrylpyridine 
dibromide, C,,H,,NBr,, m. p. 214—215° (decomp.), and not the 
tetrabromide claimed by Schuster (loc. cit.); the latter compound, 
m. p. 179° (decomp.), is obtained by boiling the base with excess of 
bromine in carbon tetrachloride. The dichloride, m. p. 213°, is 
obtained by the action of chlorine in carbon tetrachloride solution. 
Reduction of the base with sodium and amy] alcohol yields 2 : 6-di- 
6-phenylethylpiperidine, oil, b. p. 290—295°/20 mm. The ovalate, 
m. p. 179°, hydrochloride, m. p. 183°, and nitrate, m. p. 167—170°, are 
colourless. R. B. 


Pyridofluorene and some of its Derivatives. W.H. Mitts, 
W. H. Patmer, and (Miss) M. G. Tomxrnson (J. Chem. Soc., 1924, 
125, 2365—2370).—With the object of throwing light on the 
isomerism of certain 9-substituted derivatives of fluorene (Schmidt 
and Mezger, A., 1907, i, 43; Schmidt and Stiitzel, A., 1908, i, 415), 
pyridofluorene and some of its derivatives have been prepared and 
examined, Since dimethylpyridofluorenonecarboxylic acid, like 
fluorenonecarboxylic acid, does not undergo further condensaticn 
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under the influence of dehydrating agents to a compound of the 
type (I), it is possible that the formation of the five-membered ring 


() > 
AN 
CO< >co & 
\Z | 
| 
N 
N 


in the fluorenone increases the distance between the 5-carboxyl group 
and the 4-hydrogen atom (cf. II), a supposition which favours the 
non-coplanar configuration for the fluorene molecule required to 
explain the existence of isomeric 9-derivatives of fluorene as stereo- 
isomerides. Such a configuration necessitates molecular asymmetry 
in the unsymmetrically substituted derivatives, but attempts to 
resolve fluorenonecarboxylic acid with alkaloids, and 1 : 3-dimethy]l- 
pyridofluorene and 1 : 3-dimethylpyridofluorenone with camphor- 
sulphonic acids, yielded no positive results. 
4-Phenyl-lutidinedicarboxylic acid, m. p. 296° (decomp.), obtained 
by hydrolysis of its ethyl ester with alcoholic sodium hydroxide 
(cf. Kirchner, A., 1892, 1486), with sulphuric acid at 100° yields 
1 : 3-dimethylpyridofluorenone-4-carboxylic acid, yellow crystals, 
m. p. 280-5° (decomp.) [sulphate, yellow prisms (+3H,O), m. p. 
275—276°], which on oxidation with alkaline potassium permangan- 
ate yields pyridofluorenone-1 : 3 : 4-tricarboxylic acid, yellow plates, 
m. p. 203° (decomp.), resolidifying and melting again at 255°, which 
is also obtained by elimination of water from phenylpyridinetetra- 
carboxylic acid with fuming sulphuric acid. Reduction with 
hydriodic acid at 130° yields pyridofluorene-1 : 3 : 4-tricarboxylic 
acid, m. p. 255°, the calcium salt of which, with soda-lime in a current 
of hydrogen under reduced pressure, yields pyridofluorene, m. p. 78°. 
1 : 3-Dimethylpyridofluorenone, m. p. 158°, obtained by distillation 
of its 4-carboxylic acid, on reduction with hydriodic acid (d 1-7) 
similarly yields 1 : 3-dimethylpyridofluorene, m. p. 87-5° (yellow 
hydriodide). Pyridofluorenonetricarboxylic acid on _ distillation 
under diminished pressure yields a substance, m. p. 130°, probably 
pyridofluorenone. R. B. 


The 3:4-Dimethoxyphenylpyrazoline obtained from 
Catechin. K. FreupEnBEerRG and H. FIKENTSCHER (Annalen, 
1924, 440, 36—38).—The action of $-chloropropionyl chloride on 
veratrole in carbon disulphide solution in the presence of aluminium 
chloride gives (70% yield) 6-chloropropionylveratole, 

pale yellow, m. p. 114°, which with hydrazine is converted into 
the 3-mp- .dimethoxyphenylpyrazoline, colourless needles, m. p. 
138°( 2?) [sulphate, m. p. 202° (decomp.), nitroso derivative, m. p 
187°], previously obtained from catechin and from 3: 4- dimethoxy- 
cinnamaldehyde (A., 1924, i, 660), a synthesis which confirms the 
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structure previously assigned to the pyrazoline as against the 
alternative structure (I), which probably represents the first product 


CH-CH,’CH-C,H,(OMe) 
2 6**3 2 2 2 6**3 2 (IL, 


of the action of hydrazine on dimethoxycinnamaldehyde and 
subsequently isomerises to the stable form (II). R. B. 


Isomeric C-Substituted Pyrazolines. K. FREUDENBERG 
and W. Sroxtu (Annalen, 1924, 440, 38—45).—The conversion of 
a catechin derivative into a pyrazoline derivative (A., 1924, i, 660) 
has induced further investigations on the constitution of pyrazoline 
derivatives with a view to determine the possibility of A-isomerism 
among such compounds through the different positions of the double 
bond. Such isomerism has already been observed by Buchner 
and Heide in the case of the methyl ethyl 4-phenylpyrazoline- 
3 : 5-dicarboxylates, but, as in the case of the recently described 
3-mp-dimethoxyphenylpyrazoline (cf. preceding abstract), only 
one 3-phenylpyrazoline could be obtained by methods which would 
be expected to give A-isomerides, and the 3-arylpyrazolines appear 
to be capable of existence only in the one form. With the 3: 5- 
diarylpyrazolines the isomerism is possible, and two 3: 5-anisyl- 
phenylpyrazolines and their 4-hydroxy derivatives have been 
obtained. Similarly, two 3:5-phenylmethylpyrazolines and 
3- and 5-methylpyrazolines have been obtained, but attempts 
to prepare pyrazolines containing the double linking between 
carbon atoms 3 and 4 or 4 and 5 ended in failure, phenylphenyl- 
acetylenecarbinol (Moureu and Desmot, A., 1902, i, 289) yielding 
on heating with hydrazine only the ordinary 3 : 5-diphenylpyrazoline. 
Such A-isomerism is not observed among the pyrazoles, the two 
4-hydroxy-3 : 5-anisylphenylpyrazolines yielding the same 3-phenyl- 
5-anisylpyrazole. 

3-Phenylpyrazoline, b. p. 150°/13 mm., from cinnamaldehyde 
and hydrazine hydrate (Kishner, A., 1913, i, 1164) or from phenyl 
vinyl ketone and hydrazine hydrate, gives a picrate, m. p. 117—118° 
(decomp.), and a nitroso derivative, m. p. 150°. p-Anisylidene- 
acetophenone and hydrazine yield 3-phenyl-5-anisylpyrazoline, 
which is unstable and is isolated as its acetyl derivative, m. p. 109°. 
Similarly, benzylidene-p-methoxyacetophenone yields 1-acetyl-5- 
phenyl-3-anisylpyrazoline, m. p. 134—135°. a-Anisyl-f-benzoyl- 
ethylene oxide, prepared by the action of anisaldehyde on bromo- 
acetophenone in the presence of sodium ethoxide, similarly yields © 
4-hydroxy-3-phenyl-5-anisylpyrazoline, m. p. 174—175° (decomp.). 
4-Hydroxy-5-phenyl-3-anisylpyrazoline, similarly obtained from 
phenylanisoylethylene oxide, has m. p. 176—177°. 3: 5-Diphenyl- 
pyrazoline, from benzylideneacetophenone (Kishner, A., 1915, i, 
952) or wy-diphenylpropin-y-ol, gives a 1l-acetyl derivative, m. p. 
125°, and with p-toluenesulphonyl chloride in pyridine 1(p-tolwene- 
sulphonyl)-3 : 5-diphenylpyrazoline, m. p. 187°. 5-Phenyl-3-methy]l- 
pyrazoline, prepared by Kishner’s method, gives a benzoyl derivative, 
m. p. 137—138°, and a phenylcarbamide, m. p. 135°. 3-Phenyl-5- 
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methylpyrazoline, b. p. 158—159°/13 mm., phenylcarbamide, m. p. 
126°, benzoyl derivative, m. p. 214°, was similarly obtained from 
phenyl «-propenyl ketone, b. p. 126—128°/13 mm. (cf. Auwers, 
A., 1921, i, 466). 5-Methylpyrazoline (picrate, m. p. 126°, phenyl- 
carbamide, m. p. 127°) and 3-methylpyrazoline (picrate, m. p. 153°, 
phenylcarbamide, m. p. 109°) were similarly prepared from croton- 
aldehyde and @-chloroethyl methyl ketone, respectively. Chalkone 
dibromide on boiling with hydrazine in methyl-alcoholic solution 
yields 3: 5-diphenylpyrazole; with smaller quantities of alcohol, 
the corresponding 3: 5-pyrazoline is formed. R. B. 


Halogen-substituted 1-Arylpyrazolones. F. D. Cuarraway 
and C. R. N. Strouts (J. Chem. Soc., 1924, 125, 2423—2427).— 
Neither the position of the halogen substituent nor its accumulation 
in the phenyl residue appears to affect the reactivity of the methylene 
group in the _ 1-chlorophenyl-3-methyl-5-pyrazolones, which all 
react with methyl iodide, yielding chloro-substituted 1-pheny]l-2 : 3- 
dimethyl-5-pyrazolones, distinguished from antipyrine by the 
extremely bitter taste of their aqueous solutions. 

The o-chlorophenylhydrazone of ethyl acetoacetate when heated 
at 150—170° yields 1-0-chlorophenyl-3-methyl-5-pyrazolone, m. p 
199° (hydrochloride, m. p. 154°, decomp. at 172° into pyrazolone and 
hydrogen chloride; 4-oximino derivative, golden-brown prisms, 
m. p. 174°; 4-benzylidene derivative, orange prisms, m. p. 159°), 
which with methyl iodide and methyl alcohol at 100—120° yields 
1-0-chlorophenyl-2 : 3-dimethyl-5-pyrazolone (0-chloroantipyrine), m. p. 
113°. 
golden-yellow prisms, has m. p. 212°. 1-m-Chlorophenyl-3-methyl-5- 
pyrazolone, m. p. 131° [hydrochloride, m. p. 184° (decomp.)], yields 
a 4-oximino derivative, orange needles, m. p. 173° (decomp.), a 
4-benzylidene derivative, red needles, m. p. 128°, and with boiling 
acetone a 4-isopropylidene derivative, sulphur-yellow needles, 
m. p. 110°. 4'- 
dichlorobenzene, golden-brown needles, has m. p. 190° and 1-m- 
chlorophenyl-2 : 3-dimethyl-5-pyrazolone (m-chloroantipyrine), m. p. 
89—90°. 1-m-Chlorophenyl-3-methyl-5-pyrazolone and _phenyl- 
hydrazine yield bis-1-m-chlorophenyl-3-methyl-5-pyrazolone, which 
with ferric chloride or with excess of nitrous acid yields m-chloro- 
powder, m. p. 209° (decomp.). The other chlorophenylmethyl- 
pyrazolones do not yield pyrazole-blues when boiled with ferric 
chloride. 1-p-Chloropheny]-3-methyl-5-pyrazolone gives a hydro- 
chloride, m. p. 194—195° (decomp.), a 4-oximino derivative, m. p. 
180° (decomp.), orange needles and brick-red prisms, and a benzyl- 
idene derivative, scarlet prisms, m. p. 156°. 1-p-Chlorophenyl-3- 
methyl-5-pyrazolone-4-azo-p-chlorobenzene, orange-red needles, has 
m. p. 232°, 1-p-chlorophenyl-2 : 3-dimethyl-5-pyrazolone (p-chloro- 
antipyrine), m. p. 126°. Bis-1-p-chlorophenyl-3-methyl-5-pyrazolone, 


C,H,crn<N—YMe decomp. without melting ; 


N= 
CO-CH—CH:CO 


, 
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p-chloropyrazole-blue, blue needles, decomp. at about 300°. 1(2’: 4’. 
Dichlorophenyl)-3-methyl-5-pyrazolone, m. p. 178°, yields a hydro- 
chloride, m. p. 153°, decomp. at 170°, a 4-oximino derivative, canary- 
yellow needles, m. p. 166—168° (decomp.), and a 4-benzylidene deriv- 
ative, orange, m. p. 131°. 1(2’ : 4’-Dichlorophenyl)-3-methyl-5-pyrazol- 
one-4-azobenzene, orange needles, has m. p. 137—138°, and 1(2’ : 4’- 
dichlorophenyl)-2 : 3-dimethyl-5-pyrazolone, m. p. 143°. R. B. 


Action of Sodamide on 3-Methylpyridine. O. SEIpE (Ber., 
1924, 57, [B], 1802—1808; cf. A., 1924, i, 767).—3-Methylpyridine 
is converted by sodamide in the presence of xylene at 135—140° 
into 2-amino-3-methylpyridine, m. p. 24°, b. p. 222°/748 mm., 
95°/8 mm. (the isomeric 6-amino-3-methylpyridine does not appear 
to be formed). The hydrochloride, chloroplatinate (+H,O), m. p. 
209° (decomp.), and picrate, m. p. 229°, are described. The 
acetyl derivative, m. p. 64°, and the benzoyl compound, m. p. 220°, 
have been prepared. The base is converted by concentrated sul- 
phuric acid and nitric acid (d 1-4) into 2-nitroamino-3-methyl pyridine, 
m. p. 159° (decomp.), which is isomerised by sulphuric acid to 5- 
nitro-2-amino-3-methylpyridine, m. p. 255°. The position of the 
amino group in 2-amino-3-methylpyridine is deduced from the 
conversion of the substance by the usual methods successively into 
2-hydroxy-3-methylpyridine, b. p. 288—290°/752 mm., m. p. 140°, 
2-chloro-3-methylpyridine, b. p. 192—193°/751 mm. [chloroplatinate 
(+H,O), m. p. 208°], and 2-chloropyridine-3-carboxylic acid, 
m. p. 193°. H. W. 


Attempted Preparation of 1 : 8-Naphthyridine Derivatives. 

O. Sere (Ber., 1924, 57, [B], 1806—1808).—The anhydride of 
CO-NH 

2-aminopyridine-3-carboxylic acid, CsHsN, m. p. 
390° (corr. decomp.), was obtained in an attempt to prepare 2 : 4- 
dihydroxy-1 : 8-naphthyridine, C,H,N by the action 
of sodium ethoxide on methyl 2-acetamidopyridine-3-carboxrylate, 
m. p. 88°. The constitution of the product is established by its 


transformation by concentrated potassium hydroxide solution 
into 2-aminopyridine-3-carboxylic acid. 


Quinhydrone-like Compounds of Dihydro-4 : 4’-dipyridyl. 
B. Emmert, G. Juneck, and H. HArrner (Ber., 1924, 57, (5), 
1792—1797).— Reduction 

(MenC dipyridyl dimethiodide by 1 :1’- 

| Y= dimethyltetrahydro-4 : 4’-dicol- 
fy= = lidyl (cf. A., 1922, i, 1064; 1923, 
NC =< »NMe I, i, 1134) leads to the formation 
=// hexamethyldipyridyl-blue iodide 

— ~~ (I) which is stable towards air 
| when dry, but is oxidised quanti- 
- tatively in glacial acetic acid 

solution by oxygen to dipyridyl 
dimethiodide. It differs from the dipyridyl-violet halides described 
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previously (loc. cit.) in the relative proportions of benzenoid and 
quinonoid components of its molecule. 

Meriquinonoid dihydro-4 : 4'-dipyridyl, an unstable, dark green 
substance, is prepared by the reduction of 4 : 4’-dipyridyl hydrate 
dissolved in methyl alcohol with sodium amalgam. It is converted 
by dilute hydrochloric acid into dipyridyl-violet chloride (Dimroth 
and Frister, A., 1923, i, 150). 

[With R. Kunn.]—Mainly as a result of determinations of the 
mol. weight of tetrabenzyldipyridyl-violet chloride in boiling methyl 
alcohol, Weitz, Kénig, and von Wistinghausen (A., 1924, i, 
425) have been led to discard the meriquinonoid conception of 
these compounds in favour of a radical structure. Repetition of 
these experiments under somewhat modified conditions has fur- 
nished considerably higher results which harmonise better with 
the meriquinonoid structure, but doubts are expressed with regard 
to the validity of the method in general for the present purpose. 

H. W. 


Indigoid Dyes of the Pyridine Series. H. Fincrr and 
F. Krarr (Ber., 1924, 57, [B], 1950—1953)—Doubts are cast on 
the constitution of pyrindoxyl obtained by Reindel (A., 1924, i, 
1235) by the action of boiling sodium hydroxide solution on pyridyl- 
glycine; it is suggested that ring closure takes place at the pyridine 
nitrogen atom with production of a glyoxaline ring. 

Pyridylglycine yields a monohydrate. 2-Aminopyridine is converted 
by chloroacety] chloride in the presence of benzene into 1-chloroacetyl- 
pyrid-2-imine hydrochloride, NH:C;H,N*CO-CH,CI1,HCI, m. p. 157°; 
the corresponding base, m. p. 123°, and its picrate, m. p. 155—157° 
(decomp.), are described. The base is rapidly converted when heated 
by itself or in the presence of solvents of high boiling point into a 
compound, m. p. 245°, which is identical with ‘‘ pyrindoxyl hydro- 

chloride” (cf. Reindel, loc. cit.), and to which the 


/~\ annexed constitution is now assigned. It is converted 
e— (as is also pyridylglycine) by sodium acetate and 
\Z acetic anhydride into an acetyl derivative which is 


t hydrolysed by hydrochloric acid to an isomeric hydro- 
H» chloride, C;H,ON,,HCI, m. p. about 295° (corresponding 
picrate, m. p. 211°), which, like pyrindoxyl] hydrochloride, is oxidised 
by potassium ferricyanide in alkaline solution to Reindel’s red dye. 
The nature of the isomerism is not explained. H. W. 


Alkylated and Halogenated Indazoles. K. von Auwers 
and A. Lour (J. pr. Chem., 1924, [ii], 108, 297-320) —(I) Methy]- 
indazoles.—5-Methylindazole with methyl iodide and sodium 
methoxide yields 1 : 5-dimethylindazole, but if the methyl iodide 
be in large excess, 2: 5-dimethylindazole is also formed. With 
ethyl bromide at 100°, 5-methyl-2-ethylindazole is formed as a 
pale yellow oil, b. p. 151°/15 mm.; the picrate forms yellow prisms, 
m. p. 160—161°. Ethyl bromide and alcoholic sodium ethoxide 
give a mixture of 5-methyl-2-ethylindazole and 5-methyl-1-ethyl- 
indazole, a yellow oil, b. p. 125—126°/12 mm. (picrate, m. p. 146— 

d*® 
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147°). 5-Methyl-2-allylindazole, formed by the action of allyl 
bromide as above, is a pale yellow oil, b. p. 146—147°/12 mm.; 
the picrate has m. p. 137-5—138-5°. By the second method, a 
mixture of 5-methyl-2-allylindazole and 5-methyl-1-allylindazole 
(viscous oil, b. p. 137—138°/12 mm.) is produced (picrate, m. p. 
115—116°). 2-Benzyl-5-methylindazole (by the action of benzyl 
chloride below 100°) forms crystals, m. p. 41-5—42-5°, b. p. 214— 
215°/15 mm.; the picrate has m. p. 151—152°. A mixture of the 
2-benzyl and 1-benzyl derivatives results if alcoholic sodium 
ethoxide is present. 1-Benzyl-5-methylindazole forms small plates, 
m. p. 52—53°; the picrate forms yellow needles, m. p. 99—100°. 
By heating 5-methylindazole and benzyl chloride at 170°, a mixture 
of the two isomerides is usually produced, although sometimes 
the product is almost wholly the 1- or the 2-benzyl derivative. 

Methyl 5-methylindazole-2-carboxylate, produced by the inter- 
action of 3-methylindazole and methyl chloroformate below 100°, 
forms plates, m. p. 65—66°, and when heated under diminished 
pressure gives a mixture of 1: 5- and 2: 5-dimethylindazoles with 
much resinification. The corresponding ethyl ester (white needles, 
m. p. 67—68°) behaves similarly. 

3-Methylindazole reacts with benzyl chloride below 100° to form 
2-benzyl-3-methylindazole (white needles, m. p. 85—86°); the 
picrate has m. p. 224—225°. The reaction at 170° sometimes gives 
a mixture of the 2-benzyl compound and 1-benzyl-3-methylindazole 
(needles, m. p. 58—59°). 2-Benzyl-3-methylindazole gives, with 
methyl iodide at 100°, 1 : 3-dimethyl-2-benzylindazolium iodide 
(needles, m. p. 187°), which is also produced by the interaction of 
1 : 3-dimethylindazole and benzyl! iodide under identical conditions, 
and, on heating under diminished pressure, gives 1 : 3-dimethyl- 
indazole. 

2 : 3-Dimethyl-1-benzylindazolium iodide, from 1-benzyl-3-methyl- 
indazole and methyl iodide, forms prisms, m. p. 197°; when heated 
under diminished pressure, it gives a mixture of 2 : 3-dimethyl- 
indazole and 1-benzyl-3-methylindazole. 

(II) Labile and Stable Isomeric Nitrobenzoylindazoles.—By heat- 
ing a mixture of 3-methylindazole and o-nitrobenzoyl chloride at the 
m. p., the stable o-nitrobenzoyl-3-methylindazole (small plates, m. p. 
175—176°) results. The labile isomeride (yellow prisms, m. p. 
139°) is formed in alcoholic solution, or by the action of the acid 
chloride on the silver salt; this gradually changes to the stable 
isomeride. The stable m-nitrobenzoyl derivative forms prisms, 
m. p. 141—142°; the labile form could not be isolated. The 
stable p-nitrobenzoyl derivative forms fine, white needles, m. p. 
131—132°; the labile :someride (from the indazole and acid chloride 
in cold ether) forms yellow prisms, m. p. 143-5—144-5°, not readily 
converted to the stable form. Stable o-nitrobenzoyl-3-bromoindazole, 
needles, m. p. 182—183°, is formed by all the usual methods 
— the reaction between the acid chloride and the silver 
salt). 

(III) Halogenated Indazoles——3-Chloroindazole (m. p. 147— 
148°) and 3-bromoindazole (m. p. 141—142°) are formed by the 
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action of alkaline sodium hypochlorite or hypobromite on indazole. 
3-Iodoindazole (m. p. 142°), is formed by the gradual addition of 
iodine to an alkaline solution of indazole. 3-Bromoindazole with 
methy] sulphate and sodium hydroxide gives a mixture of 3-bromo- 
l-methylindazole and 3-bromo-2-methylindazole. By the inter- 
action of 3:5-dibromoindazole and methyl bromide at 120°, 
3 : 5-dibromo-1 : 2-dimethylindazolium bromide is formed as fine, 
white needles, m. p. 216°. This on heating above its m. p. yields 
3 : 5-dibromo-1-methylindazole (m. p. 104—106°). By the action 
of nitrous fumes on 3: 5-dibromo-o-acetotoluidide (white prisms, 
m. p. 201—202°), the nitroso derivative, yellow crystals, m. p. 
(crude) 56—57°, is formed. This on warming in benzene solution 
gives 5: 7-dibromoindazole (fine needles, m. p. 197—198°). The 
2-methyl derivative forms needles, m. p. 123°; by the action of 
methyl bromide in excess, 5: 7-dibromo-1 : 2-dimethylindazolium 
bromide is formed as white needles, m. p. 228° (decomp.). 5: 7-Di- 
bromoindazole gives with alkaline sodium hypobromite, 3 : 5 : 7-tri- 
bromoindazole, white needles, m. p. 205—206°, which on methyl- 
ation with methyl bromide yields 3 : 5 : 7-tribromo-2-methylindazole 
as needles, m. p. 173°; this may also be obtained by the bromin- 
ation of 5 : 7-dibromo-2-methylindazole in acetic acid solution. 
3-Iodo-2-methylindazole (stout prisms, or plates, m. p. 150— 
151°) is obtained by the action of methyl iodide and sodium meth- 
oxide on 3-iodoindazole in methyl-alcoholic solution; on reduction, 
2-methylindazole is produced, with some 3-iodo-1-methylindazole. 
Methyl] iodide converts 3-iodo-2-methylindazole into 3-iodo-1 : 2-di- 
methylindazolium iodide, m. p. 220°; on dry distillation, 3-iodo- 
1-methylindazole is produced (impure). 3-Bromo-5-methylindazole 
with methyl sulphate and alkali yields 3-bromo-2 : 5-dimethyl- 
indazole, white needles, m. p. 127—128°, forming a picrate, m. p. 
153—154°. The isomeric 3-bromo-1 : 5-dimethylindazole was not 
isolated. By the action of methyl iodide on the 2: 5-dimethyl 
derivative at 100°, 3-bromo-1 : 2 : 5-trimethylindazolium iodide is 
formed as needles, m,. p. 221° isn}. On heating above its 
m. p., it yields 3-bromo-2 : 5-dimethylindazole and probably some 
3-bromo-1 : 5-dimethylindazole. The latter could not be pre- 
pared by the direct bromination of 1 : 5-dimethylindazole. ‘ 
A. E. C. 


C(«-Pyridyl)-1-methylpyrrole. II. J. P. Wrsavur and A. 
Coprens (Rec. trav. chim., 1924, 43, 526—529)—The potassium 
derivative of the C-(2’-pyridyl)pyrrole, m. p. 132°, of Wibaut and 
Dingemanse (A., 1923, i, 1232) was boiled with excess of methyl 
iodide and ether. After removal of the solvent from the filtrate, 
the residue was divided into two parts by o%) ane with ether : 
(a) was purified through its picrate (yield 20%), m. p. 193—194° 
(cf. loc. cit.), frorh which ammonia liberated C- @' ‘-pyridyl)- 1- 
methylpyrrole, m. p. 43-5—44-5°; (6) its methiodide was obtained 
pure after many recrystallisations, m. p. 146-2—146-6° (yield 6%), 
and also prepared by the action of methyl iodide on C-(2’ 2 '-pyridy!)- 


1-methylpyrrole. 
d* 2 
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Solvent Action of Trialkyltrimethylenetriamines on 
Uric Acid. J. Graymore (J. Chem. Soc., 1924, 125, 2283~— 
2285).—Some cyclic triamines of the type (CH,NR), have been 
prepared. Trimethyl- and_ triethyl-trimethylenetriamine yield 
urates having a solubility in water of 1 part in 11 parts and 1 part 
in 9 parts, respectively, but hypodermic injection of the triethyl 
compound produces symptoms of irritation and toxic indications. 
Trimethylirimethylenetriamine urate, obtained by heating the base 
and uric acid in aqueous solution, decomposes without melting. 
Trimethyltrimethylenétriamine dibromide, (CH,NMe).,Bro, _ light 
yellow needles, has m. p. 97°. Triethyltrimethylenetriamine urate 
decomposes without melting. The hydrochloride, (CH,NEt);,HCI, 
and the dibromide, colourless needles, m. p. 144—145°, are described. 

R. B. 


So-called vic.-2: N-Aryltriazolephthalonic Acids. 4G. 
CHARRIER (Gazzetta, 1924, 54, 647—658).—Oxidation of the 
2-phenyl-«8-naphthatriazolequinones (A., 1924, i, 1351) by means 
of alkaline permanganate yields the acids previously described as 
vic.-2 : N-aryltriazolephthalonic acids (A., 1924, i, 329) but now 
shown to be 5-carboxy-2-aryl-2 : 1 : 3-triazole-4-benzoic acids. 
Hence, both the structural and empirical formule of these acids 
and their derivatives require alteration as follows. 

5-Carboxy-2-phenyl-2 : 1: acid, 

N—C-C,H,°CO,H 
not vic.-2-phenyltriazolephthalonic acid, has m. p. 242°. The 
sodium salt, C,,H,j,0,N,Na,4H,O; barium salt (+4H,O and 
+5H,O); strontium salt (+44H,O); methyl ester; methyl 
hydrogen ester; ethyl ester and the diamide, C,,H,N,(CONH,),, 
have the properties previously given. 

5-Carboxy-2-p-chlorophenyl-2 : 1 : 3-triazole-4-benzoic acid (not 
vic.-2-p-chlorophenyltriazolephthalonic acid), C,gH,90,N;Cl, has 
m. p. 264—265°. The corresponding bromophenyl and carboxy- 
phenyl] derivatives have m. p. 270° and 287—288°, respectively. 

Oxidation of p-phenylene-1 : 2-dinaphthaditriazole (A., 1924, 
i, 334) or of 1 : 2-naphthatriazole-2-p-benzeneazo-2-naphthylamine 
by means of alkaline permanganate yields a tetracarboxylic acid, 

wo-N—C-CO,H 
which forms white needles, m. p. 322—323° (slight decomp.). 

Tripyrrylmethanes. II. H. Fiscner and M. Heryse 
(Annalen, 1924, 439, 246—264; cf. Fischer and Ammann, A., 
1924, i, 78)—In the presence of potassium hydrogen sulphate, 
pyrrole-2- and -3-aldehydes condense readily with two mol. pro- 
portions of trisubstituted pyrroles to form well-crystalline tri- 
pyrrylmethanes, the constitution of which is proved by mol. weight 
determinations and by their almost quantitative fission by hydro- 
chloric acid into the corresponding dipyrrylmethene and the tri- 
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substituted pyrrole.  Tri-(3-acetyl-2 : 4-dimethylpyrryl)methane 
crystallises with 1 mol. of ethyl alcohol (not 0-5 mol. as previously 
reported), m. p. 265°, or with 0-5 mol. (not 1 mol.) of acetic acid, 
m. p. 187°. Hydrochloric acid in hot alcohol removes 1 mol. of 
acetyldimethylpyrrole, leaving Piloty’s bis-(3-acetyl-2 : 4-dimethyl- 
pyrryl)methene hydrochloride, m. p. 203° (free base, m. p. 219°). 

3-Acetyl-2 : 4-dimethylpyrryldi-(3-carbethoxy -2 : 4-dimethylpyrryl)- 
methane, m. p. 219° (+-1EtOH, m. p. 146°), is prepared from 3-acetyl- 
2 : 4-dimethylpyrrole-5-aldehyde by condensation with ethyl 
2 : 4-dimethylpyrrole-3-carboxylate. 

3-Carbethoxy-2 : 5-dimethylpyrryldi-(3-acetyl -2 : 4-dimethylpyrryl)- 
methane, m. p. 231° (decomp.), undergoes fission by hydrochloric acid 
into ethyl 2: 5-dimethylpyrrole-3-carboxylate and_bis-(3-acetyl- 
2: 4-dimethylpyrryl)methene; i.e., the pyrrole liberated is that 
which was attached to the methane carbon atom in the 3-position. 

3-Carbethoxy-2 : 5-dimethylpyrryldi - (3 -carbethoxy -2 : 4-dimethyl - 
pyrryl)methane, m. p. 184°, results from the condensation of ethyl 
2 : 5-dimethylpyrrole-4-aldehyde-3-carboxylate with ethyl 2 : 4-di- 
methylpyrrole-3-carboxylate. 

Tri-(3-carbethoxy-2 : 4-dimethylpyrryl)methane, m. p. 194°, pre- 
viously prepared by the chloroform method, is now obtained in 
80% yield from ethyl 2 : 4-dimethylpyrrole-5-aldehyde-3-carb- 
oxylate and ethyl! 2 : 4-dimethylpyrrole-3-carboxylate. The fission 
into methene and pyrrole by hydrochloric acid may also be brought 
about by boiling ferric chloride solution. 

The condensation of ethyl 2 : 4-dimethylpyrrole-5-aldehyde-3- 
carboxylate with ethyl 4-hydroxy-2-methylpyrrole-3-carboxylate 
gives no tripyrrylmethane, but only the corresponding methene. 

5-Carbethoxy-2 : 4-dimethylpyrryldi-(3-acetyl -2 : 4 -dimethylpyrryl)- 
methane, m. p. 247°, and 5-carbethoxy-2 : 4-dimethylpyrryldi-(3- 
carbethoxy-2 : 4-dimethylpyrryl)methane, m. p. 201°, are prepared 
by condensing ethyl 2 : 4-dimethylpyrrole-3-aldehyde-5-carboxylate 
with 3-acetyl- and 3-carbethoxy-2 : 4-dimethylpyrroles respec- 
tively. In the fission of the latter tripyrrylmethane (m. p. 201°) 
the 3-linking is again broken in preference to a 2-linking, the pro- 
ducts being ethyl 2 : 4-dimethylpyrrole-5-carboxylate and _ bis-(3- 
carbethoxy-2 ; 4-dimethylpyrryl)methene hydrochloride, m. p. 213°. 

(3-Acetyl-2 : 4 -dimethylpyrryl)(4 - hydroxy -3 - carbethoxy - 2 - methyl- 
pyrrolenyl)methene, m. p. 253° (hydrochloride, m. p. 203°), is formed 
when hydrogen chloride is passed into an alcoholic solution of 
equimolecular proportions of 3-acetyl-2 : 4-dimethylpyrrole-5-alde- 
hyde and ethyl 4-hydroxy-2-methylpyrrole-3-carboxylate. The 
isomeric _(3-acetyl-2 : 4-dimethylpyrrolenyl)(4-hydroxy-3-carbethoxy- 
2-methylpyrryl)methene, m. p. 245° (hydrochloride, m. p. 195°), is 
analogously prepared. 

The looseness of a carbon-carbon linking in the 3-position is 
further illustrated by the easy hydrolysis of 2:4: 5-trimethyl- 
pyrrole-3-aldehyde by concentrated hydrochloric acid into formic 
acid and trimethylpyrrole, the reaction being complete in 3 minutes 
at the b. p. 

The condensation of w-ethoxymethylfurfuraldehyde with 3-acetyl- 


l 
4 
J 
— 


i. 78 ABSTRACTS OF CHEMICAL PAPERS. 


and 3-carbethoxy-2 : 4-dimethylpyrroles yields the correspondi 
furfuryldipyrrylmethanes, w-ethoxymethylfurfuryl- bis-(3-acetyl-2 : 4- 
dimethylpyrryl)methane, m. p. 196-5°, and w-ethoxymethylfurfuryl- 
bis-(3-carbethoxy-2 : 4- dimethylpyrryl)methane, m. p. 99°. Tri- 
methylpyrrole-3-aldehyde condenses similarly with the acety]l- 
and carbethoxy-dimethylpyrroles to form 2:3: 4- trimethylpyrryl- 
bis-(3-acetyl-2 : 4-dimethylpyrryl)methane, m. p. 191°, and 2:3: 4. 
trimethylpyrryl-bis-(3-carbethoxy-2 : 4- dimethylpyrryl)methane, m. p. 
246°. These undergo the usual fission with hydrochloric acid into 
trimethylpyrrole and bis-(3-acetyl- or 3-carbethoxy-2 : 4-dimethy]- 
pyrryl)methene hydrochloride, m. P. 213°. 

Benary’s ethyl 3-hydroxy-5 : 5’ .dimethy]- 2 : 3’-dipyrrole-4 : 4’. 
dicarboxylate (A., 1913, i, 651, but V, not I as there given) is pre- 
pared by a simplified method in 63% yield. Its acetyl derivative, 
m. p. 169—170°, couples with diazobenzene to form a brown azo 
compound, C,, H, 6OgNy m. p. 176°. From the acetyl derivative, 
ethyl 3-acctoxy-5 5’ -domethyl- 2’ -aldehydo -2 : 3'-dipyrrole -4 : 4’-di- 
carboxylate, m. p. 206-5°, is obtained by Gattermann’s hydrocyanic 
acid method; the p-nitrophenylhydrazone melts at 262°. 

The dipyrrole itself condenses with benzaldehyde to give phenyl- 
bis-(3-hydroxy-4 : 4'-dicarbethoxy-5 : 5'-dimethyl -2 : 3’-dipyrryl)meth- 
ane, m. p. 208° (blackening). The corresponding nitro compound, 
from p-nitrobenzaldehyde, melts at 173°. By the Gattermann 
method, the dipyrrole may be condensed with hydrocyanic acid 
to form the 2’-aldehydo derivative, m. p. 200° (decomp.) (p-nitro- 
phenylhydrazone, brown needles), or with chloroacetonitrile to form 
the 2’-chloroacetyl derivative, C,,H,,0,N,Cl, m. p. 183°. Acetyl- 
ation of the 2’-aldehydo compound yields the above acetoxy- 
aldehyde of m. p. 206-5°. These experiments are a confirmation 
of Benary’s structure for the dipyrrole, which must contain only 
one free 2-position. C. H. 


Action of Hydrazine on Cyanotetrazole. E. OLivert- 
Manpat (Gazzetta, 1924, 54, 774—777).—That the cyanotetrazole 
used by Curtius, Darapsky, and Miiller (A., 1916, i, 84) contained 
bistetrazole as impurity is confirmed by addition of hydrazine to 
alcoholic solutions of cyanotetrazole and bistetrazole, respectively, 
the former giving no precipitate and the latter the bishydrazonium 
salt of bistetrazole. Bistetrazole is, however, also obtained if the 
crude product of the interaction of cyanotetrazole and hydrazine 
is treated with nitrous acid, probably owing to the action of this 
acid on the monohydrazidine of tetrazole, although it was not found 


possible to isolate this compound : +N,H, 


i= Thus, bistetrazole is obtained from either 


nl or cyanotetrazole by treatment either with azoimide or 
with hydrazine and nitrous acid in succession (cf. Angeli, A., 1894, 
i, 149). T. H. P. 
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Dibenzoylglyoxime Peroxide. G. Ruaecmrr (Atti R. Accad. 
Sci. Torino, 1924, 59, 365—372).—The action of nitrogen peroxide 
converts oximinoacetophenone into benzoylmethylnitrolic acid, 
which undergoes condensation with elimination of nitrous acid 
and formation of dibenzoylglyoxime peroxide : 2NO,°CBz:-NOH — 
C,0,N,Bz,+2HNO,. The direct product of the reaction between 
dibenzoylglyoxime and phenylhydrazine (cf. Klingemann, A., 
1892, 995) is benzoylphenylhydrazinoglyoxime, yellow prisms, m. p. 
138° (decomp.): C,0,N,Bz,+2NHPh-NH, —» NHBz-NHPh+ 
NOH:CBz-C(-NOH): NH: NHPh. This compound is unstable and 
readily loses water with formation of 4-nitroso-3-phenylhydrazino- 
5-phenylisooxazole, an orange-yellow compound, m. p. 106° (de- 
comp.), which, when heated with certain organic solvents, under- 

0-C(-NH-NHPh) 
phenylhydrazine behaves towards dibenzoylglyoxime in the same 
way as aniline, that is, as a base. 

Although benzoylphenylhydrazinoglyoxime is obtainable pure, 
neither Béeseken (A., 1898, i, 696) nor Wieland and Gmelin (A., 
1910, i, 784) was able to isolate benzoylphenylaminoglyoxime, its 
anhydro derivative, 4-nitroso-3-anilino-5-phenylisooxazole, being 
obtained. 

Diacetylglyoxime peroxide behaves differently from dibenzoyl- 
glyoxime peroxide, since with phenylhydrazine it gives first the 
phenylhydrazone and then the phenylosazone (cf. Mills, Chem. 
News, 1903, 88, 228). 

The benzoyl derivative of benzoylmethylnitrolic acid, 

NO,°CBz:NOBz, 
forms pale yellow prisms, m. p. 138°. 
C,;H,4ON,, forms 
nacreous scales, m. p. 132° (decomp.), and 3-benzoyl- 
azinofuro(ab,)diazole, yellow needles, m. p. 172°. a: 


Peroxides of Dioximes of Diacylglyoximes. G. PoNnzio 
and V. BERNARDI (Atti R. Accad. Sci. Torino, 1924, 59, 353—359). 
—The dioxime of diacetylglyoxime peroxide (A., 1924, i, 56) 
behaves differently from the compound obtained by Behrend and 
Tryller (A., 1895, i, 201), so that the constitution given by these 
authors is erroneous. 

Chloro-oximinoacetonephenylhydrazone, m. p. 127° (decomp.) 
(not 123°, as given previously), gives, when treated in ethereal 
solution with aqueous 5°% sodium carbonate solution, the phenyl- 
osazone of diacetylglyoxime peroxide, m. p. 176° (cf. Mills, Chem. 
News, 1903, 88, 228). 

The peroxide of the dioxime of diacetylglyoxime peroxide, 
OeN-O-CMerN-’ prepared by treating the dioxime of diacetyl 
glyoxime peroxide (1) in ethereal solution with nitrogen peroxide, 
or (2) with nitric acid (1:1), or (3) with potassium permanganate, 
forms lustrous, yellow lamin, m. p. 187° (decomp.), has the normal 
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M in naphthalene, and gives with concentrated sulphuric acid a 
yellow coloration turned green by addition of phenol. When 
boiled for a short time with dilute hydrochloric or sulphuric acid, 
it yields ammonia, hydrocyanic and oxalic acids, and a compound, 
C,H,O,N,, m. p. 75°. 

The peroxide of the dioxime of dibenzoylglyoxime peroxide, 
C,gH,,0,N,, similarly obtained, has m. p. 162—168°, according 
to the method of heating, and dissolves in cold concentrated sul- 
phuric acid, giving an orange-yellow coloration which turns brown 
on addition of phenol. ee 


New Group of Dyes from Poison Gases through the 
2-Aminothiazoles as Intermediates. Preparation of Thiazole 
Dyes of Doebner-violet Type. M. T. BoGEert and M. CueErr- 
corr (Proc. Nat. Acad. Sci., 1924, 10, 418—420).—A preliminary 
communication. 2-Amino-4-methyl- and 2-amino-4-phenyl-thiazole, 
obtained by condensing thiocarbamide with chloroacetone or 
w-chloroacetophenone, respectively, both interact with aromatic 
aldehydes (benzaldehyde, its p-chloro, o-, m-, and p-nitro, o- and 
p-hydroxy, and p-dimethylamino derivatives, and piperonal) to 
yield, in opposition to what has been stated hitherto, aryldithiazolyl- 
methanes, the condensation taking place in the 5-position. The 
products are readily oxidised to dark red carbinols, which afford 
dark green salts and dye silk, wool, or tannin-mordanted cotton 
in green shades, bluer and duller than malachite-green. Azo dyes 
also may be obtained, viz., by interaction of aryldiazonium com- 
pounds with the above thiazoles, ‘‘ coupling ” taking place in the 
5-position. W. A.S. 


Chlorination of p-Xylidine and certain New Azo Dyes. 
A. 8. WHEELER and M. Morsz.—(See i, 22.) 


Action of Ketens on Hydrazine Derivatives. J. Van ALPHEN 
(Rec. trav. chim., 1924, 43, 823—866)—Aromatic and aliphatic 
keto- and aldo-ketens combine in ethereal solution with phenyl- 
hydrazine and nuclear substituted phenylhydrazines, yielding 
exclusively $-acylated phenylhydrazides, the position and nature 
of the nuclear substituent affecting only the velocity of reaction. 
Addition to the «-nitrogen atom was not observed, even at —80° 
or in the presence of acid (cf. Marckwald, A., 1893, i, 26; 1899, i, 
503; Busch, A., 1903, i, 537; 1910, i, 75), but the B-acylated phenyl- 
hydrazides can combine (although much more slowly) with a second 
mol. of keten on the less basic «-nitrogen atom. «-Diphenylacetyl- 
6-acetylphenylhydrazide obtained in this way yields on hydrolysis 
a-diphenylacetylphenylhydrazide, which, in contrast to 2 : 4-di- 
phenyl-semicarbazide and -thiosemicarbazide, is not transformed 
into the $-acylhydrazide either by boiling with acids in alcoholic 
solution or by heating at 180°. With methylhydrazine, in which 
the «- and @-nitrogen atoms, are more nearly equal in basicity, 
«-diacyl derivatives are immediately formed by addition of 2 mols. 
of keten, and monoacyl derivatives could not be isolated, the 
velocity of addition to the «- and @-nitrogen atoms being approxi- 


if 
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mately equal. Carbon suboxide (1 mol.) combines with phenyl- 
hydrazine (1 mol.) in ethereal solution, giving an unstable com- 
pound (I) which is converted on keeping into the tautomeric 
1-phenyl-3 : 5-diketopyrazolidine (II), the additive compound 
(m. p. 164°) of which with phenylhydrazine was previously obtained 
Ph:N NH Ph:N N 
by Michaelis (A., 1892, 1004), and named in error as the derivative of 
1-phenyl-3 : 5-pyrazolidone. Analogous compounds are produced 
from carbon suboxide (1 mol.) and nuclear substituted phenyl- 
hydrazines (2 mols.), the second mol. of substituted phenylhydrazine 
being attached to the substituted 1-phenyl-3 : 5-diketopyrazolidine 
by the primary or secondary valencies of the $-nitrogen atom in the 
phenylhydrazine, since all these compounds reduce yellow mercuric 
oxide in alcoholic solution and yield no condensation product on 
heating with benzaldehyde. Keten in ethereal solution (cf. 
Schmidlin and Bergmann, A., 1910, i, 816) has been used to acetylate 
p- and m-nitroaniline, tribromoaniline, anthranilic acid, and methy]l- 
aniline. The introduction of negative groups into the aniline 
molecule hinders such acetylations. Tribromoaniline is only 
acetylated slowly and picramide not at all, these results agreeing 
with Staudinger’s acylations, using diphenylketen. o0-Nitroaniline is 
only acetylated by keten in the presence of hydrogen chloride ; this is 
possibly due to the formation of acety] chloride, a stronger acetylating 
agent. Diphenylamine, cetyl alcohol, phenol, and dextrose are not 
acetylated by keten. Carbon suboxide combines with o-, m-, and 
p-phenylenediamines, forming white, insoluble compounds of the 


general formula The compound formed 


from the o-diamine agrees in properties with o-phenylenemalon- 
amide (R. Meyer, A., 1906, i, 765). 

Diphenylketen and phenylhydrazine in ethereal solution give 
6-diphenylacetylphenylhydrazide, m. p. 168° (Staudinger, A., 1905, 
i, 444). The diphenylacetyldiazobenzene produced is unstable and 
could not be isolated. Acetic anhydride converts it into «-acetyl- 
-diphenylacetylphenylhydrazide, m. p. 134—135°, from which 
8-diphenylacetylphenylhydrazide is regenerated on hydrolysis with 
alcoholic sulphuric acid. With carbonyl chloride in benzene solution 
a colourless compound, m. p. 113°, is produced. In view of Freund’s 
work (A., 1890, i, 1440; 1892, i, 508; 1894, i, 96), this is probably 
3-phenyl-5-diphenylmethyl-2-keto-2 : 3-dihydrofuro-3 : 4-diazole, 

N:C-CHPh, 


Ph-CO 
Attempts to obtain «-diphenylacetylphenylhydrazide by partial 


hydrolysis of «-diphenylacetyl-$-benzylidenephenylhydrazone, m. p. 
182—183°, were unsuccessful, but hydrolysis of «-diphenylacetyl- 
-acetylphenylhydrazide, m. p. 158—159° (from diphenylketen and: 
8-acetylphenylhydrazide) yielded «-diphenylacetylphenylhydrazide, 
light yellow flocks, m. p. 80—82°. This yields diphenylacetanilide 
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with nitrous acid, the benzylidene derivative, m. p. 182—183° with 
benzaldehyde, «-diphenylacetyl-8-acetylphenylhydrazide with acetic 
anhydride, and a white hydrochloride, decomposed by water, with 
hydrogen chloride in dry ether. With carbonyl] chloride, a substance 
is formed which sinters at 105°, melts at 120°, does not combine with 
NH—CO 
aniline, and probably has the structure | >O .  Diphenyl- 
NPh-C:CPh, 
keten reacts more readily with «-diphenylacetylphenylhydrazide 
than with the 8-compound, the product in either case being «$-di- 
diphenylacetylphenylhydrazide, sintering at 83°. Diphenylketen 
and o-tolylhydrazine yield 6-diphenylacetyl-o-tolylhydrazide, colour- 
less needles, m. p. 175°. §-Diphenylacetyl-m-tolylhydrazide, 
m. p. 143—144°; 6-diphenylacetyl-p-tolylhydrazide, m. p. 177°; 
8-diphenylacetyl-p-nitrophenylhydrazide, reddish-brown needles, m. p. 
218—219°; colourless 
needles, m. p. 182-5° (decomp.), and 8-diphenylacetyl-o-nitrophenyl- 
hydrazide, light yellow needles, m. p. 174—175°, were similarly 
obtained. The o-nitrophenylhydrazide, unlike the remaining 
hydrazides, does not reduce mercuric oxide in alcoholic solution, 
probably on account of the o-nitro group, but its 8-structure is shown 
by the absence of a condensation product with benzaldehyde and 
production of the characteristic deep violet colour in alkali hydroxide 
solution (cf. Mattaar, A., 1922, i, 251). «$-Didiphenylacetylmethyl- 
hydrazide, m. p. 183°, could not be hydrolysed with alcoholic 
sulphuric acid. 

isoButyryl bromide and phenylhydrazine in ethereal solution 
yield «$-dizsobutyrylphenylhydrazide, m. p. 160°, whilst in pyridine 
solution the $-isobutyrylphenylhydrazide is also formed. The pure 
8-isobutyrylphenylhydrazide, however, is prepared from isobutyric 
acid (Bélsing and Tafel, A., 1892, 981). The following hydrazides 
were similarly prepared, using ‘sobutyryl bromide in pyridine solution 
or isobutyric acid alone: {-isobutyryl-o-tolylhydrazide, m. p. 99— 
100°; 8-isobutyryl-m-tolylhydrazide, m. p. 143°; B-isobutyryl-p-tolyl- 
hydrazide, m. p. 153°; §-isobutyryl-p-nitrophenylhydrazide, light 
brown, m. p. 185°; §-isobutyryl-p-bromophenylhydrazide, m. p. 
159-5° (decomp.) (m. p. 164°, from isobutyric acid), and §-isobutyryl- 
o-nitrophenylhydrazide, m. p. 151°, which gives a violet solution 
in alkali, whereas «$-di-isobutyryl-o-nitrophenylhydrazide gives an 
almost colourless solution. These §-isobutyrylhydrazides were also 
obtained by the action of dimethylketen on the corresponding 
hydrazine. Methylhydrazine and dimethylketen yield a liquid 
which is probably «$-diisobutyrylmethylhydrazide. 

Keten and phenylhydrazine hydrochloride do not react in 
acetone solution. With $-acetylphenylhydrazide in benzene, keten 
yields a mass which probably contains «$-diacetylphenylhydrazide. 
8-Acetyl-o-nitrophenylhydrazide, 8-acetyl-p-nitrophenylhydrazide, 
and £-acetyl-p-bromophenylhydrazide, m. p. 161° (decomp.), were 
obtained from keten and an ethereal solution of the corresponding 
hydrazine. Methylhydrazine and keten similarly yield «6-diacetyl- 
methylhydrazide, b. p. 280°. 
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Carbon suboxide and excess of phenylhydrazine in dry ether 
yield the substance, m. p. 164°, obtained by Michaelis (loc. cit.). 
With equimolecular quantities of phenylhydrazine and carbon 
suboxide, a white substance, isomeric with 1-phenyl-3 : 5-diketo- 
pyrazolidine, is produced, the structure (I) of which is shown by 
the following reactions. On keeping, the substance slowly changes 
into (II), more rapidly on heating. When boiled with water or 
alcohol, it dissolves, giving an acid reaction, and on cooling the 
compound of m. p. 164° crystallises out, the reaction being due to 
hydrolysis : 4+ H,O —> NHPh-NH,-+CH,(CO,H),, 

2 

the phenylhydrazine produced then combining with a fresh mol. of 
the substance to produce a stable additive compound, 

WPh——NH 

CO-CH,*CO’ 
This formula is supported by the fact that (I) combines much more 
readily with phenylhydrazine than does (IL), and by the decom- 
position of the additive compound by dilute alkali hydroxide, or by 
boiling with phenylhydrazine, into 1-pheny]-3 : 5-diketopyrazolidine 
and phenylhydrazine, or by heating with benzaldehyde, which 
converts it into 1-phenyl-4-benzylidene-3 : 5-diketopyrazolidine, 
m. p. 266°. Carbon suboxide yields the following analogous products 
with excess of the corresponding hydrazines: o0-tolylhydrazine 
derivative of 1-o-tolyl-3 : 5-diketopyrazolidine, m. p. 168°; m-tolyl- 
hydrazine derivative of 1-m-tolyl-3 : 5-diketopyrazolidine, m. p. 192°; 
p-tolylhydrazine derivative of 1-p-tolyl-3 : 5-diketopyrazolidine, m. p. 
198—200°, which with benzaldehyde yields 1-p-tolyl-4-benzylidene- 
3 : 5-diketopyrazolidine; 0-nitrophenylhydrazine derivative of 
1-0-nitrophenyl-3 : 5-diketopyrazolidine, yellow needles, m. p. 241° 
(decomp.); and p-nitrophenylhydrazine derivative of 1-p-nitro- 
phenyl-3 : 5-diketopyrazolidine, yellow needles, m. p. 271° (decomp.). 
Carbon suboxide and excess of methylhydrazine yield a thick oil, 
which is probably 1-methyl-3 : 5-diketopyrazolidine. With excess 
of carbon suboxide, a white substance is formed, turning liquid on 
exposure to the air. 

Diphenylketen and methylamine in light petroleum yield 
N-methyldiphenylacetamide, NHMe-CO-CHPh,, m. p. 166-5°. 
N-o-Nitrophenyldiphenylacetamide, light yellow crystals, m. p. 188°, 
was similarly obtained, but diphenylketen and picramide do not 
react. Diphenylacetyl-2 : 4 : 6-tribromoaniline, m. p. 226—277° ?), 
was similarly obtained. 

Whilst carbon suboxide readily yields malonanilide with aniline 
(Staudinger, A., 1909, i, 83), with o- and m-nitroanilines, yellow, 
crystalline products are formed slowly; with piperidine a white 
precipitate is formed and with carbamide, a white, amorphous 
substance, probably barbituric acid. R 


Products of the Action of Nitrous Acid on o- and p-Phenol- 
sulphonic Acids. I. W. Ropionow and W. Matweew (Ber., 
1924, 57, [B], 1711—1715).—The presence of nitrous acid is 
necessary for the induction of the nitration of phenol-p-sulphonic 


ith 
tic 
ith 
ice 
th 
yl. 
de 
on 
T- 
le, 

> 
38 
y 
g 
1, 
n 
d 
e 
1 


i. 84 ABSTRACTS OF CHEMICAL PAPERS. 


acid (cf. Martinsen, A., 1905, ii, 149). Attempts to isolate the 
primary product of the action of nitrous acid on technical phenol- 
p-sulphonic acid yield a small proportion of 4-diazophenol-2-sulph- 
onic acid, OH-N,°C,H,(OH)SO,H, the formation of which is 
due to the presence of phenol-o-sulphonic acid, from which it can 
be derived in 75—85% yield. The compound is identical with 
that prepared by Bennewitz by the diazotisation of 4-aminophenol- 
2-sulphonic acid; its constitution, however, cannot be regarded 
as established. Under similar conditions, phenol-p-sulphonic acid 
appears to yield 2-diazophenol-4-sulphonic acid. H. W. 


Action of Normal Sodium Arsenite on Azido Compounds. 
A. Gutmann (Ber., 1924, 57, [B], 1956—1958).—The azides of 
sodium, barium, and lead do not react with normal sodium arsenite, 
which gives a silver mirror with ammoniacal solutions of silver 
azide, due solely to the reducing action of the arsenite on the 
silver salt. Chloroazoimide (cf. Raschig, A., 1909, ii, 41) and 
sodium arsenite yield sodium azide, arsenate, and chloride; iodo- 
azoimide behaves similarly. The permanence of the azido groups 
in inorganic compounds appears most readily explicable on the 
basis of the Curtius formula. Benzylazoimide, benzoylazoimide, 
phenylazoimide, and phenylhydrazine-p-azoiminobenzene-p-sulph- 
onate behave differently, since, although oxidation of arsenite 
to arsenate occurs, the azido group is also broken down into nitrogen 
and amine or ammonia; this behaviour is in harmony with Thiele’s 
conception, R-N:N:N:. Alkylazoimides are very stable towards 
alkali hydroxide solutions, whereas acylazoimides are hydrolysed 
to the alkali azide and the salt of the acid. H. W. 


Preparation of Arsinic Acids from the corresponding 
Chloroarsines. H. Burron and C. S. Grsson (J. Chem. Soc., 
1924, 125, 2275—2278).—Arsinic acids are conveniently obtained 
by oxidising the corresponding tertiary chloroarsine (1 mol.) in 
acetone solution or suspension with a 10% aqueous solution 
of sodium toluene-p-sulphonchloroamide (“ chloramine-7'”’). The 
method is analogous to the formation of sulphilimines and arsy]l- 
imines from alkyl sulphides and tertiary arsines (Mann and Pope, 
T., 1922, 121, 1052, 1754) and avoids both the formation of the 
colouring matter produced in Wieland and Rheinheimer’s method 
(A., 1921, i, 371) and the troublesome separation of the sodium 
salt of the arsinic acid from sodium chloride and bromide in Quick 
and Adams’ method (A., 1922, i, 600). In this way, the following 
arsinic acids have been prepared: n-butylarsinic acid, m. p. 160° 
(yield 74%); 0-tolylarsinic acid, m. p. 163—164° (yield quantit- 
ative); diphenylarsinic acid, m. p. 169—170° (75% yield), and 
phenarsazinic acid (yield 92°). The amphoteric nature of phenars- 
azinic acid is further demonstrated by the preparation of the 
hydrochloride, m. p. 200—205° (decomp.); nitrate, yellow needles ; 
and sulphate, m. p. 138—140° (decomp.). Similarly, 10-chloro- 
5-acetyl-5 : 10-dihydrophenarsazine, AcN(CgH,),AsCl, m. p. 229— 
230°, from 10-chloro-5 : 10-dihydrophenarsazine and acetyl chloride 
in dry benzene, is oxidised to N-acetylphenarsazinic acid (+2H,0), 
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m. p. 244—245° (decomp.); 10-chloro-5-propionyl-5 : 10-dihydro- 
phenarsazine, from 10-chloro-5 : 10-dihydrophenarsazine and pro- 
pionic anhydride in pyridine and xylene, yields N-propionylphenars- 
azinic acid, m. p. 232°; and 10-chloro-5-benzoyl-5 : 10-dihydro- 
phenarsazine, m. p. 180—181°, from 10-chloro-5 : 10-dihydro- 
phenarsazine and benzoyl chloride in dry xylene, yields N-benzoyl- 
phenarsazinic acid, m. p. 250° (decomp.). R. B. 


Preparation of Organic Arsenic-Antimony Compounds. 
CHEMISCHE FABRIK vON HeEypDEN A.-G. (D.R.-P. 396697; from 
Chem. Zentr., 1924, ii, 760).—Primary aromatic arsines are allowed 
to interact in acid aqueous or aqueous-alcoholic solution with 
primary aromatic stibinoxides containing substituents such as 
NH, which have a favourable therapeutic influence, the resultant 
products being precipitated by suitable means. Thus, 3: 3’-di- 
amino-4-hydroxyarsenostibinobenzene (I) is formed from m-amino- 
p-hydroxyphenylarsine and m-aminophenylstibinoxide as a brown 
powder insoluble in water, soluble in aqueous sodium hydroxide 
to a brownish-red solution in which oxidising agents cause scission 
of the molecule; with hydrogen chloride, it forms a chloride. 
m-Amino-p-hydroxyphenylarsine and  p-chloro-m-aminopheny]- 
stibine oxide unite to form 4’-chloro-3 : 3'-diamino-4-hydroxyarseno- 
stibinobenzene (III) as a reddish-brown mass; hydrochloride, orange- 
yellow powder, which is fairly stable in air. 


HOC As:Sb— pol 
(IIL) NH, 


m-Amino-p-hydroxyphenylarsine condenses with p-acetamido- 
phenylstibine oxide to give 3-amino-4'-acetamido-4-hydroxy- 
arsenostibinobenzene (II), as a brown powder soluble in dilute 
alkali or acid. The products are of value as therapeutic agents for 
trypanosome and spirochete infections. F. A. M 


Preparation of Organic Arsenic-Antimony Compounds. 
CHEMISCHE FaBrRIK vON A.-G. (D.R.-P. 397275, addition 
to D.R.-P. 396697, v.s.; from Chem. Zentr., 1924, ii, 760).—Ter- 
valent inorganic antimony compounds are allowed to react with 
primary aromatic arsines in alkaline solution. Thus, 3-amino- 
4-hydroxyphenylarsine reacts with potassium antimonyltartrate 
in alkaline aqueous solution to give a dark brown arsenic—antimony 
compound, soluble in acids or alkalis; on shaking with salicylalde- 
hyde, the N-hydroxybenzylidene derivative is precipitated. An 
alkaline antimony solution prepared from antimony trichloride 
with the addition of glycerol reacts with a solution of p-hydroxy- 
phenylarsine in aqueous sodium hydroxide to give a dark brown 
arseno-stibino compound soluble in dilute alkalis, insoluble in dilute 
acids (see preceding abstract). F, A. M. 


| 
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Preparation of Arsenic-Antimony Compounds. CHEMIsCHE 
FaBRIK VON HEYDEN A.-G. (D.R.-P. 397151; from Chem. Zentr., 
1924, ii, 761).—Phenylarsinic acid-stibinic acids, 

AsO 
and their substitution products are reduced in one or two stages. 
Thus 4-hydroxyphenyl-1-arsinic acid-3-stibinic acid, 
OH-C,H,(SbO,H,)-AsO,H, 
obtained by treating diazotised 4-hydroxy-3-aminophenyl-1- 
arsinic acid with alkaline potassium antimonyltartrate), yields an 
orange-yellow reduction product (hydroxyphenylstibinearsine ?) on 
reduction with stannous chloride and concentrated hydrochloric 
acid in presence of a trace of iodine. Phenyl-l-arsinic acid— 
4-stibinic acid is reduced by sulphur dioxide and a trace of iodine 
in methyl-alcoholic hydrogen chloride solution to phenyl-1-arsen- 
oxide-4-stibinoxide, as a colourless powder ; reduction in the absence 
of iodine affords an intermediate product. Reduction of the oxide 
itself with phosphorous acid in acetic—hydrochloric acid solution 
in presence of a trace of iodine affords a pale yellow reduction 
product. Phenyl-arsinic acid-stibinic acid is reduced by sodium 
hyposulphite to a dark brown reduction product. The reduced 
products have therapeutic values (cf. Schmidt, A., 1921, i, 1203). 
F. A. M. 


Preparation of Monoarylantimony Compounds. CHEMISCHE 
voN HerypEN A.-G., and H. Scumipt (D.R.-P. 397458; 
from Chem. Zentr., 1924, ii, 758)—Monoarylantimony compounds 
are prepared by treating diarylstibine oxides or their derivatives 
with acid media such as acetic, formic, or alcoholic hydrochloric 
acids, either hot or cold (cf. Schmidt, A., 1922, i, 1203). a. 

F. A. M. 


Preparation of Secondary and Tertiary Aromatic Antimony 
Compounds. CHEMISCHE FaBRIK voN HrypEN A.-G. (D.R.-P. 
389151; from Chem. Zentr., 1924, ii, 759).—Diarylstibine oxides 
are prepared by heating monoarylstibine oxides, and are them- 
selves transformed on heating to the triarylstibines. Thus, phenyl- 
stibine oxide is heated at 100° for several hours in a current of 
carbon dioxide. The resultant mixture of antimony trioxide and 
diphenylstibine oxide is extracted with hot alcohol, the dipheny]- 
stibine oxide crystallising on cooling; on heating at 180—200° 
in a current of carbon dioxide and extracting with ether, triphenyl- 
stibine crystallises (cf. Schmidt, A., 1922, i, 1203). F. A.M 


Preparation of Diarylantimony Compounds. CHEMISCFE 
Faprik von Heypen A.-G. and H. Scumipt (D.R.-P. 394795; 
from Chem. Zentr., 1924, ii, 759)—Triarylstibines are converted 
into diarylstibinic acids on treatment with peroxides in presence 
of at least sufficient alkali to dissolve the acid, heating if necessary. 
In the absence of alkali the triarylstibine is converted into the 
dihydroxide, whilst in presence of alkali the following reaction 
occurs: Thus __p-triacet- 
amidotriphenylstibine (prepared by the method of D.R.-P. 389151, 
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see preceding abstract) in dilute methyl-alcoholic sodium hydroxide, 
is stirred with 3% hydrogen peroxide or sodium peroxide until 
dissolved ; on passing a current of carbon dioxide p-diacetamido- 
diphenylstibinic acid (decomp. 250°) is precipitated, identical with 
the product formed on _ oxidising diacetamidodiphenylstibine. 
In a similar manner, triphenylstibine is oxidised in dilute alkaline 
aqueous acetone solution by 3% hydrogen peroxide to diphenyl- 
stibinic acid, which is purified by crystallisation from dilute hydro- 
chloric acid as diphenylstibinyl chloride, m. p. 175°, which can then 
be reconverted into the acid. F. A. M. 


Preparation of Complex Compounds of Aromatic Stibinic 
Acids. CHEMISCHE FABRIK VON HEYDEN A.-G., and H. Scumipt 
(D.R.-P. 396864; from Chem. Zentr., 1924, ii, 759)—Aromatic 
stibinic acids or their salts are treated with metallic salts, oxides, 
or hydroxides, avoiding the joint presence of salts of ammonium 
and copper. The silver complex compound of p-acetamidophenyl- 
stibinic acid is formed by the action of silver nitrate on the sodium 
salt of p-acetamidophenylstibinic acid or by the action of moist 
silver oxide on the free acid; it is soluble in dilute sodium hydr- 
oxide, from which sodium chloride does not precipitate silver 
chloride. The following preparations are also noted: the mercury, 
antimony, and copper complex compounds of p-acetamidophenyl- 
stibinic acid, soluble in dilute alkalis; the ferrous complex com- 
pound of phenylstibinic acid, from the sodium salt of the acid and 
ferrous sulphate, which forms a powder soluble in dilute sodium 
hydroxide and devoid of ferrous ion reactions until treated with 
ammonium sulphide; the silver complex compound of benzene- 
p-sulphonamidophenylstibinic acid, from the sodium salt of the 
acid and silver nitrate. The products have therapeutic values. 

F. A. M. 


Preparation of Diarylantimony Compounds. CHEMISCHE 
FABRIK VON HEYDEN A.-G., and H. Scumipt (D.R.-P. 397079 ; from 
Chem. Zentr., 1924, ii, 760-—761).—Triarylstibines are treated with 
hydrogen halides in suitable solvents, with or without the applic- 
ation of heat. Thus, triacetamidotriphenylstibine suspended 
in methyl alcohol is dissolved in alcoholic hydrogen chloride, with 
cooling. When kept for 1 hour, diacetamidodiphenylstibine 
chloride crystallises out, which is converted by alkalis into diacet- 
amidodiphenylstibine oxide, m. p. 130°, according to the equation : 
(NHAc:C,H,),Sb + HCl = (NHAc’C,H,),SbCl ACNHPh. In a 
similar manner, p-triacetamidotriphenylstibine with glacial 
acetic and hydrobromic acids affords p-diacetamidodiphenyl- 
stibine bromide hydrobromide, converted by alkalis into the diacet- 
amidodiphenylstibine oxide. Triphenylstibine on refluxing in 
saturated alcoholic hydrochloric acid for 1 hour in a current of 
carbon dioxide and then pouring into dilute sodium hydroxide 
gives a milky precipitate of diphenylstibine oxide. F. A. M. 


Organic Derivatives of Silicon. XXX. Complex Silico- 


hydrocarbons [SiPh,],. F. S. Kreprne (J. Chem. Soc., 1924, 
125, 2291—2297).—Further examination of the products obtained 
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by the action of sodium on diphenylsilicon dichloride (Kipping 
and Sands, T., 1921, 119, 830) shows that the relation between 
substances (C) and (D) is very similar to that between (B) and 
(A) (cf. Kipping, T., 1923, 123, 2590). The compound (C), which 
is separated from (D) by extraction with boiling benzene or toluene 
and from (A) by treating a suspension in benzene with excess of 
iodine, is a well-defined crystalline silicohydrocarbon, [SiPhg],, the 
mol. weight of which could not be determined owing to its insolu- 
bility and lack of reactivity. From its resemblance to (B), as 
shown by its stability towards iodine, boiling tetrachloroethane, 
and nitrobenzene, as well as towards bromine, nitric acid, alkalis, 
and piperidine, (C) is provisionally regarded as either a dodeca- 
phenylcyclosilicohexane, [SiPh,],, formed from SiPh,Cl-SiPh,Cl 
(1 mol.)and SiPh,Cl[SiPh, ],SiPh,C1 (1 mol.), or as a hexadecaphenyl- 
cyclosilico-octane, formed from 2 mols. of the latter, the relative 
insolubility of (C) as compared with (B) favouring the more com- 
plex formula. The compound (D), which has not been crystallised, 
has the formula [SiPh,],. It is practically unattacked by boiling 
tetrachloroethane or by iodine, thereby differing from (A), but, 
like the latter, it is readily decomposed by alkalis and piperidine, 
affording hydrogen, diphenylsilicanediol, and a mixture of its 
condensation products. It is much more readily oxidised by nitric 
acid in acetic acid than is (A), (B), or (C), yielding a mixture 
of condensation products of diphenylsilicanediol, oxidation with 
potassium permanganate in acetic acid solution yielding similar 
products. The compound is also slowly attacked by boiling nitro- 
benzene. It is suggested that the molecule of (D), like that of 
(A) (cf. Kipping, T., 1923, 123, 2599), contains two tervalent 
silicon atoms and is represented by the structure 
or R. B. 


Formation of Porphyrin from Blood Pigment. II. 0. 
Scuumm (Z. physiol. Chem., 1924, 139, 219—271).—The porphyrin 
previously described (A., 1924, i, 441), which differed from other 
porphyrins by its solubility in chloroform, has been obtained in 
a purer condition; it is now provisionally termed «-hzematopor- 
phyroidin. By esterification and subsequent hydrolysis, a porphyrin 
(termed «-hzematoporphyrin) has been obtained from it which 
differs from the majority of porphyrins hitherto described, but 
resembles the natural porphyrins of Papendieck (A., 1923, i, 732), 
Fischer and Schneller (A., 1923, i, 1244), and Fischer and Kégl 
(A., 1924, i, 230), and also certain porphyrins prepared by List 
(A., 1924, i, 784). Attention is directed to the possibility, in 
experiments designed to detect the presence of natural porphyrins, 
of the formation of porphyrins of the above type by the action of 
the reagents employed on small amounts of hemoglobin. The 
above results are largely based on spectroscopic examination of 
the pigments; the original must be consulted for details. E.S. 


Esterification of Hemin. J. ZaLEsk1 and K. LINDENFELD 
(Roczniki Chemji, 1924, 4, 31—62).—Pure hemin in the form of 
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characteristic “‘Teichmann crystals’ can be obtained by adding 
ammonium chloride to an alcoholic extract of coagulated blood 
containing oxalic acid; the corresponding bromo and iodo com- 
pounds are obtained, although in poorer yield, by substituting 
ammonium bromide or iodide for the chloride, the method of 
preparation being described in great detail. Analyses of the chloro 
compound agree well with Zaleski’s formula, C,,H,,0,N,FeCl. If 
the alcoholic solution of the colouring matter is boiled for some 
time, the crystals obtained are spindle-shaped, owing to partial 
esterification, which proceeds more readily when the oxalic acid is 
replaced by a mineral acid. These crystals, ‘‘ Mérner’s hemin,”’ 
have a varying composition; it is suggested that there exists a 
definite additive compound of the monoethyl] ester with the parent 
substance, but compounds having a composition approximating to 
that of the diethyl ester can be obtained ; it is inferred that the two 
carboxyl groups in hemin are practically equivalent; the esteri- 
fication process is bimolecular. 

The action of alcoholic halogen acids on hemin esters leads to 
octahedral crystals, which, in the case of the iodo compound, are 
shown to have a different composition from that of the original 
ester, and it is thought that those obtained from the chloro and 
bromo compounds are similar. The authors do not agree that 
hemin exists in two isomeric forms, as suggested by Kiister (A., 
1914, i, 95). G. A. R. K. 


Oxygen Content of Methzemoglobin. G. QUAGLIARIELLO 
(Arch. di Scienze biol., 1923, 5, 193—208; Ber. ges. Physiologie, 24, 
429, from Chem. Zentr., 1924, ii, 664)—In the transformation of 
oxyhemoglobin into methemoglobin by dilute hydrochloric acid, 
the alteration in concentration of the oxyhemoglobin was determined 
spectrophotometrically, and the oxygen evolved was measured 
in Barcroft’s apparatus. The results showed that under these 
conditions the oxyhemoglobin loses only half of its oxygen, 
so that methemoglobin must contain the remaining half. 

F. A. M. 


Gelatin. III. Separation of the Products of Hydrolysis 
of Gelatin by the Carbamate Method. H. L. Kinastron and 
S. B. Scuryver (Biochem. J., 1924, 18, 1070—1078).—Barium 
aspartate is precipitated from the hydrolysed gelatin with barium 
hydroxide. By treating the filtrate with alcohol, the barium salts 
of the aminodicarboxylic acids are precipitated. The resulting 
filtrate is then treated alternately with carbon dioxide and barium 
hydroxide, which precipitates the barium carbamates of the amino- 
acids. On extracting these compounds with ice-cold water, barium 
glycinecarbamate remains. The filtrate on boiling is decom- 
posed into the amino-acids, which are fractionated with phospho- 
tungstic acid into diamino- and monoamino-acids. The mono- 
amino fraction is separated into leucine, alanine, phenylalanine, 
hydroxyproline, serine, and proline by crystallisation and treatment 
with alcohol. 8. 8. Z. 


nh 
d 
h 
8 


i. 90 ABSTRACTS OF CHEMICAL PAPERS. 


Gelatin. IV. Purification of Gelatin by Flocculation in 
an Electric Field. J. Knacas and S. B. Scuryver (Biochem. J., 
1924, 18, 1079—1084).—Gelatin obtained from ossein was first freed 
from chondroitinsulphuric acid by ee | it with 0:2% sodium 
hydroxide for 60 days. It was then flocculated in an electric field 
in a 2% solution in order to remove the products of thermal 
degradation. The electrolytic apparatus is described. _S. S. Z. 


Gelatin. V. Properties of a Gelatin Purified by Floccul- 
ation in an Electric Field. A. B. Mannina (Biochem. J., 1924, 
18, 1085—1094).—The amount of nitrogen remaining in solution 
after electrodialysis (see preceding abstract) of a gelatin forms a 
good criterion of its degree of separation from the impurities of 
degradation products. The previous determination of the solubility 
of 0-056 part of gelatin in 100 c.c. of water is too high. If a purified 
gelatin has any true solubility in water, it does not exceed 1 part in 
10,000 parts. It is soluble in very dilute solutions of acids and 
alkalis. Very much more concentrated solutions of neutral salts 
such as potassium chloride are necessary to produce corresponding 
effects. It possesses a higher state of hydration than globulins, 
which is responsible for its great capacity of forming gels. Globulins 
can form a gel when dispersed in a relatively small amount of 
dispersion medium. Gelatin solutions show an irreversible diminu- 
tion in viscosity when kept even at 35°. 8. 8. Z. 


Gelatin. VI. Influence of the Treatment of the Pre- 
cursor on the Character of the Gelatin. J. Knaces and 
S. B. Scuryver (Biochem. J., 1924, 18, 1095—1101).—Gelatins 
differ in their Hausmann numbers and this depends on the previous 
treatment of the precursors before extracting the gelatin. Gelatin 
extracted from a precursor which has had acid treatment before 
extraction has a lower value for the diamino nitrogen than gelatin 
extracted from the precursor which has had alkali treatment. 
The rate of extraction of gelatin from an acid-treated precursor is 
much greater than from the same precursor if submitted to alkali 
treatment or electrodialysis. Even the purest gelatin does not 
behave as a chemical entity. In the process of flocculation of a 2% 
solution of gelatin in the electric field, it separates in three fractions, 
one near the anode with a low diamino nitrogen value, one which 
diffuses through the membrane to the cathode, which is reduced 
there into simple products, and the flocculated portion, which 
forms the greater part of the gelatin. 8. S. Z. 


Gelatin. VII. Non-amino Nitrogen of Gelatin. J. 
Kwaaes and S. B. Scuryver (Biochem. J., 1924, 18, 1102—1106).— 
When a gelatin purified by flocculation (see preceding abstracts) 
is heated with water and then hydrolysed, a marked increase in the 
nitrogen of the hydrolysis products which do not react with nitrous 
acid to give gaseous nitrogen is observed. A similar result is 
produced by repeated flocculation in an electric field and also when 
gelatin is treated with cold dilute acids and alkalis. It is suggested 
that probably a molecular rearrangement takes place with the 
formation of stable ring compounds. 8. S. Z. 
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Gelatin. VIII. Osmotic Pressure of Gelatin in Solutions 
of Sodium Salicylate. E. V. Horne (Biochem. J., 1924, 18, 
1107—1113).—In a 3% gelatin solution in M-sodium salicylate, 
the apparent aggregate (molecular) weight as determined by the 
osmotic pressure is about 16,000. This rises to about 40,000 in 
0-9% solutions. The osmotic pressure is not apparently influenced 
by small amounts of inorganic material in the gelatin. 8.8. Z. 


Combination of Acids with Insoluble Albumin. F. 
TRENDTEL (Pfliger’s Archiv, 203, 480—491; from Chem. Zentr., 
1924, ii, 667).—Electrometric experiments show that hydrogen ion 
is combined during the action of acids on completely insoluble 
albumin (boiled fibrin) as also on soluble albumin. The amount 
absorbed increases rapidly initially and then more slowly to a 
maximum. With low concentrations (0-01N) 73-66% of the 
acid present combines with the albumin, but relatively less at 
higher concentrations. The combination is a maximum for hydro- 
chloric acid, much less for sulphuric acid, and considerably less for 
acetic acid. During the gradual neutralisation with sodium hydr- 
oxide of an acid in presence of insoluble albumin which has com- 
bined with a part of the hydrogen ion, the albumin gives up a 
part of the hydrogen ion corresponding with the diminution of the 
hydrogen ion in the liquid. F, A. M. 


Action of Paraldehyde on Proteins and Lipins. E. A. 
CoorerR (Biochem. J., 1924, 18, 948—950).—Paraldehyde precipi- 
tates proteins from anhydrous solvents, but has no action on their 
aqueous solution or on that of nucleic acid. It also precipitates 
lecithin from water and from ether and cerebrosides from their 
pyridine and hot alcohol solutions. It dissolves cholesterol, wax, 
fats, and the higher fatty acids. 8.8. Z. 


Combination of Chloral Hydrate with Protein. F. LizBEn 
(Biochem. Z., 1924, 147, 174—184).—On treating aqueous solutions 
of casein with chloral hydrate, an unstable compound is formed 
which is decomposed on warming or on treatment with 0-1N-alkali 
for 24 hours or longer. The compound shows the colour and 
precipitation reactions of the original protein. By plotting bound 
against total chloral hydrate, curves resembling adsorption curves 
are obtained, but with continued addition of chloral hydrate to a 
fixed amount of casein, the relative amount in combination dimin- 
ishes. This is interpreted as ‘“‘ negative adsorption,” or as being 
due to a change produced in the casein by the highly concentrated 
chloral hydrate. The amount of chloral hydrate bound by in- 
creasing amounts of protein increases absolutely, but diminishes 
relatively. On precipitation with acid or alcohol, the whole of 
the chloral hydrate (accompanied by a little protein) is found in 
the filtrate. When used in vivo, the ratio of chloral hydrate to 
serum proteins is so small that complete combination is assumed. 

J.P. 


Halogenated Proteins. III. Bromogluten. A. J. J. 
VANDEVELDE (Rec. trav. chim., 1924, 43, 702—-706).—By the action 


L 
| 


i. 92 ABSTRACTS OF CHEMICAL PAPERS. 


of a solution of bromine in carbon tetrachloride on dry gluten 
(N=13-8%), bromogluten-A (N=10-02%, Br=30-02%) is obtained. 
A quantitative study of this compound is made with regard to the 
removal of its bromine by the action of water, 0°5N-potassium 
hydroxide, and heat. By the action of water alone at the ordinary 
temperature, a large proportion of the bromine goes into solution 
and becomes ionised. W.E. E. 


Hydrolysis of Skin and Hair. H. B. Merrow (Ind. Eng. 
Chem., 1924, 16, 1144—1146)—The comparative hydrolysis of 
skin and hair was studied as a function of pg value, time, and 
temperature. In alkaline solution, hair was more readily hydro- 
lysed than skin, the reverse applying in acid solution. There was 
little hydrolysis for pg —0-2 to +13-5. Beyond these limits, 
there was an abrupt increase in the hydrolysis, which was com- 
plete. Hair was completely hydrolysed at a lower py than skin 
in alkaline solution, whereas in acid solution skin was completely 
hydrolysed at a higher p, value than hair. The effect of increasing 
time of digestion was to lower the pg value at which complete 
hydrolysis occurred in alkaline solution and to increase it in acid 
solution. Raising the temperature had the same effect, which was 
more marked with skin than with hair. D. W. 


Synthetic Lecithins. P. A. LEVENE and I. P. Rotr (J. Biol. 
Chem., 1924, 60, 677—683).—The following synthetic lecithins 
have been prepared by condensing lysolecithin (A., 1924, i, 438), 
which consists of a mixture of “ stearic’’ and “ palmitic ”’ lyso- 
lecithins, with the appropriate acid anhydride in the presence of 
sodium acetate or (in the case of the acetyl compound) of pyridine : 
acetyl-lysolecithin, benzoyl-lysolecithin, oleyl-lysolecithin, elaidyl-lyso- 
lecithin. In each case, purification was effected through the double 
salts with cadmium chloride. With the exception of elaidyl- 
lysolecithin, which was a dry powder melting sharply at 220°, the 
final products were waxy masses; the typical physical properties 
of natural lecithins are apparently due to the highly unsaturated 
acidic radicals which they contain. Synthetic lecithins, when 
completely freed from lysolecithin, have no hemolytic action. 

E. 8. 


Biochemistry. 


Muscular Exercise, Lactic Acid, and the Supply and 
Utilisation of Oxygen. VII—VIII. K. Furusawa, A. V. 
Hu, C. N. H. Lone, and H. Lupton (Proc. Roy. Soc., 1924, B, 
97, 155—176; cf. A., 1924, i, 1128, 1363)—VII. Muscular exercise 
and oxygen intake-—The oxygen intake increases with increase in 
the severity of the exercise up to a maximum, conditioned by the 
limitations of the circulatory—respiratory system. The use of gas 
mixtures containing a high pressure of oxygen enables a much 
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higher oxygen intake to be attained. This increase cannot be 
due simply to more complete saturation of the blood in its passage 
through the lungs, and it is suggested that a ‘‘ governor ”’ mechan- 
ism exists in the heart-muscle or elsewhere, which tends to co- 
ordinate the output of the heart with the degree of saturation of 
the blood leaving it. It is calculated that the output of the heart 
in man may reach 30 or 40 litres per minute and that in severe 
exercise the heart-muscle must be supplied with twice its own 
volume of blood per minute. 

VIII. Muscular exercise and oxygen requirement——The oxygen 
requirement per minute in walking and running rises continually 
as the speed increases, at high speeds becoming as much as ten 
times the oxygen intake. The oxygen requirement is a valuable 
quantitative criterion of the effort made. 

The respiratory quotient of the total excess metabolism caused 
by short-lived muscular effort appears to be unity. Apparently 
after a short element of muscular exertion the recovery process 
involves the oxidation simply of lactic acid and carbohydrate, 
whilst in the intact animal when exercise and recovery are pro- 
longed, a lower respiratory quotient is produced and the oxidation 
of other substances occurs. oO. O. 


Mechanism of Oxidation of Succinic Acid and p- 
Phenylenediamine. Theory of Cell Respiration. A. von 
(Biochem. Z., 1924, 150, 195—210).—The in- 
hibition of the oxidation of succinic acid in muscle-tissue produced 
by potassium cyanide is removed by methylene-blue. It is inferred 
that the oxidation of this acid involves a combination of Wieland’s 
activated-hydrogen and Warburg’s activated-oxygen mechanisms. 
Molecular oxygen is not a hydrogen acceptor. The oxidation of 
p-phenylenediamine, which is also inhibited by cyanide, is not 
reactivated by methylene-blue; in this case, it is inferred that 
activated hydrogen plays no part, but, since the diamine contains 
labile hydrogen atoms, activated oxygen alone is sufficient. 


Carbon Dioxide Equilibrium in Alveolar Air and Arterial 
Blood. A. V. Bock and H. FYIeEp, jun. (J. Biol. Chem., 1924, 
62, 269—274).—The closest approximation between the tension 
of carbon dioxide in the alveolar air and that in the arterial blood 
is obtained if the sample of alveolar air is taken at the end of a 
normal expiration; under these conditions, the tension in the 
blood is, on the average, 0-48 mm. higher than that in the 
alveolar air. C. R. H. 


Ionic Nature of Hemoglobin. H. Taytor (Proc. Roy. Soc., 
1924, B, 96, 383—397).—-By a method similar to that employed 
by Loeb (A., 1921, i, 627), it is shown that the hemoglobin in 
sheep’s blood acts as an anion over the whole py range of physio- 
logical importance and thus support is given to the Zuntz theory 
relating to the reaction between carbon dioxide and blood. The 
interior of the corpuscle has a py about 33°% higher than that of 
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the accompanying plasma, and the chlorine-ion concentration, 
although variable, lies between the limits 0-034N and 0-091N. 
The normality of the indiffusible protein ion in laked corpuscles 
is variable, but has a mean value of 0-037N over a range of carbon 
dioxide pressure of 0-4—60 mm. A. J. H. 


Effect of Valency of Cations and Anions on Negatively and 
Positively Charged Red Blood Cells. J. Otiver and L. 
BaRNarD (J. Gen. Physiol., 1924, 7, 225—233).—The valency of 
the cation determines the degree of the effect on the potential 
difference at the surface of negatively charged red blood cells in 
isotonic sucrose solution, that of the anion, the effect on positively 
charged red cells. Anomalous results obtained with some salts 
were due in part to change in pg, caused by hydrolysis of the salt. 

H. J.C. 


Distribution of Ions in the Blood. III. P. Rona, H. 
Pretow, and E. WirrKowEr (Biochem. Z., 1924, 150, 468—475).— 
In a study of the influence of hemoglobin on the diffusibility of 
the cations of the blood at varying py, it is shown that the dis- 
tribution of sodium and calcium is in conformity with the Donnan 
equilibrium, whilst potassium gives similar results only in strongly 
acid solutions. In the presence of serum, the final distribution 
of calcium depends on the combined influences of hemoglobin and 
serum-proteins, more calcium being associated with the latter 
than with the former. 


Nature, Properties, and Preparation of the Eosinophile 
Granule Substance of the Blood. II. Chemical and Physical. 
A. Neumann (Biochem. Z., 1924, 150, 256—264).—The eosinophile 
granule substance is not a protein, but may be associated with 
protein as indicated by its nitrogen content, micro Millon’s reaction, 
and oxydase or peroxydase reaction. The substance is char- 
acterised by its readiness to become associated with other foreign 
substances—iron, fat, glycogen, etc. J.P. 


Blood Clotting. X. B. Sruper. Detection of so-called 
Thrombin in Oxalate Plasma. 8S. LEE (Biochem. Z., 1924, 
450, 542—547).—Active thrombin can be demonstrated in oxalate 
plasma after removal of the oxalate. Schmidt’s thrombin is. 
therefore inferred to be an artifact of no biological a8€ 


Influence of Sodium Chloride on Uric Acid of Blood. 
V. J. Harvie, K. D. Atti, and H. B. Van Wyck (J. Biol. Chem., 
1924, 62, 61—73).—The addition of 15 g. of sodium chloride to 
the day’s diet causes a retention in the blood of water and sodium 
chloride and a decrease in the serum-proteins and uric acid. It is 
suggested that the decrease in uric acid is due to increased excretion 
of the latter caused by the hydremia. C. R. H. 


Blood-sugar Reduction Tables for Bang's ‘‘ New Method "’ 
calculated for 50 to 130 mg. of Blood. H. Dreyrvuss (Bio- 
chem. Z., 1924, 150, 211—223).—Tables are given for the direct 
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reading of blood-sugar values from the weight of sample usedfand 
the volume of thiosulphate required in Bang’s new method 
(“‘ Mikromethoden,” Bergmann, 1922). J.P. 


Sugar Content of Blood-corpuscles. M. RicnTER-QUITTNER 
(Biochem. Z., 1924, 150, 492—493).—If care is taken to ensure 
complete hzemolysis, the concentration of sugar in blood-corpuscles 
is found to be the same as that in the plasma (cf. Falta and Richter- 
Quittner, ibid., 1919, 100, 148; Hoegler and Ueberrack, ibid., 
1924, 148, 150). Oe Be 


Endocrine Glands and Blood Calcium. S. Lezrrrs (Bio- 
chem. Z., 1924, 150, 183—194).—The blood calcium of the rabbit 
falls after removal of the thymus or parathyroid glands, slowly in 
the former case, rapidly in the latter, whilst a temporary rise 
followed by a fall in blood calcium is produced by thyroidectomy or 
by removal of testes or ovary. Administration of glandular pre- 


parations to the operated animal corrects these abnormalities. 
J.P. 


Determination of Lipoid Phosphorus in Blood and Plasma. 
J. C. Wuirenorn (J. Biol. Chem., 1924, 62, 133—138).—The 
method of Bell and Doisy (A., 1920, ii, 769) has been modified by 
using larger quantities of sulphuric acid during the incineration in 
order to avoid errors due to local overheating. The large amount 
of acid used necessitates certain other modifications in the procedure 
which are described. C. R. H. 


Clinical Method for Determining the Bicarbonate Content 
of Blood Plasma. J. Hor16é and S. Weiss (Biochem. Z., 1924, 
150, 501—508).—T wo methods, one clinical and the other quanti- 
tative, for determining the volume percentage of carbon dioxide 
in the blood are described, both based on the method of Van Slyke, 
Stillman, and Cullen (A., 1917, ii, 422). 4.2. 


Influence of the Method of Obtaining Serum on its Protein 
Concentration. A. GRomELSKI (Biochem. Z., 1924, 149, 261— 
268).—Leendertz’s observations (Arch. klin. Med., 1922, 140) con- 
cerning the lower protein content of serum from whole blood, as 


compared with that obtained from plasma, are confirmed. a 


Distribution of Ions in Blood-serum. II. P. Rona, F. 
Havrowirz, and H. Perow (Biochem. Z., 1924, 149, 393—398).— 
Using a rapid method of compensated dialysis (Rona and Petow, 
A., 1923, i, 728), it is shown that at pg 7-8 the chlorine, sodium, 
and potassium of serum, in contrast to the calcium, are wholly 
diffusible. These ions show a minimum change of concentration 
during dialysis when the outer liquid contains a rather lower con- 
centration of the ion concerned than does the serum. This is 
ascribed to the appreciable volume oupee by the hydrated 
protein particles. 
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Serum Proteins. G. LEENDERTZ (Biochem. Z., 1924, 150, 
494—495).—A reply to von Frey (A., 1924, i, 1123). @. ¥. 


Calcium Content of Serum Protein Fractions. J. Csapé 
and J. Faust (Biochem. Z., 1924, 150, 509—514).—The calcium 
contents of fibrin, citrate fibrinogen, serum-globulin, and serum- 
albumin increase in the order cited, 1.e., the finer the dispersion 
of the protein the greater its calcium content. a. ¥ 


Occurrence of Porphyrin in Blood-serum. A. PAPENDIECK 
(Z. physiol. Chem., 1924, 140, 111—112).—Polemical (cf. Fischer, 
A., 1924, i, 1131). E.S. 


Electro-dialysis. H. Freunpuicu and L. F. Lors (Biochem, 
Z., 1924, 150, 522—534).—The method of electro-dialysis (Pauli, 
Kolloid-Z., 1922, 31, 252), whilst convenient in general, is not 
suited for the dialysis of serum if two parchment membranes are 
used. In practice, a chromate-gelatin membrane at the anode 
and a parchment-paper membrane at the cathode as recommended 
by Ruppel (Ber. deuts. pharm. Ges., 1920, 30, 314) is at present 
the most suitable arrangement. J.P. 


Simple Clinical Method for Determining Small Amounts 
of Potassium in Blood-serum and other Fluids. F. LreBer- 
MANN (Biochem. Z., 1924, 150, 548—559).—The potassium is pre- 
cipitated as the cobaltinitrite, washed, dried, and dissolved in 
27% hydrochloric acid, and the resulting bluish-green solution 
compared with known standards in a colorimeter. Potassium can 
be determined with reasonable accuracy in 0-1 c.c. of serum by 
this method. J.P. 


Behaviour of Precipitin and Agglutinin Adsorbed on Char- 
coal or Kaolin to their Antigen. M. EIs_ter (Biochem. Z., 
1924, 150, 350—360)—Bone charcoal adsorbs precipitin from 
typhus and cholera extracts and from the corresponding immune 
sera if the adsorbent has been previously treated with sodium 
chloride solution. Charcoal and kaolin previously treated with 
immune sera adsorb typhus and cholera bacilli, untreated adsorbents 
only the latter. Horse-serum precipitin adsorbed on charcoal no 
longer reacts with its antigen. Charcoal or kaolin kept in contact 
with a sheep-serum agglutinin develops a specific power of adsorbing 
sheep corpuscles. 


Determination of Bismuth. L. Kirruy and H. MULier.— 
(See ii, 73.) 


Determination of Lactic Acid in Animal Organs. H. 
Hirscu-KauFFMANN (Z. physiol. Chem., 1924, 140, 25—46).—A 
modification of the von Furth-Charnass method has been elabor- 
ated which obviates the necessity of extracting the lactic acid 
with ether or similar solvents and is similar to that of Anrep and 
Cannan (J. Physiol., 1923, 58, 244). The essential feature of the 
modification is the removal of all carbohydrates from the protein- 
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free solution. These are precipitated by addition of copper sulphate 
and milk of lime on the lines of the method of Van Slyke (A., 1918, 
ii, 86). The filtrate is then employed for the determination of 
lactic acid. E. 8. 


Extractives of the Lungs. SS. KapLtansky (Z. physiol. Chem., 
1924, 140, 69—-73).—-Creatinine has been isolated from ox lungs 
in the form of its double salt with zinc chloride; the presence of 
neither carnosine, methylguanidine, nor carnitine could be de- 
tected. The author has failed to confirm the presence of pulmo- 
tartaric acid (Poulet, Archives de Physiol., 1888, [iv], 1, 178) in the 
dialysate from pig’s lungs. K.S. 


Colour Test for Guanidine Bases, with Physiological 
Applications. O. W. (Austral. J. Expt. Biol., 1924, 1, 
93—97).—A_ solution of sodium nitroprusside which has been 
exposed to air and sunlight for a day gives a red colour with 
guanidine in neutral solution; the same colour is given in alkaline 
solution with methyl- and dimethyl-guanidine and with creatine, 
the colour obtained with creatine fading on keeping. By the 
use of this test, it has been shown that methylguanidine is not 
present in skeletal muscle or in putrid meat extract; traces of 
guanidine bases can be detected in normal human urine. Con- 
trary to the statement of Mellanby (A., 1908, ii, 308), creatine 
occurs in the chick embryo as early as the fourth day. C. R. H. 


Colorimetric Method for Determination of Guanidine and 
Methylguanidine. H. R. Marston (Ausiral. J. Expt. Biol., 
1924, 1, 99—103).—A reagent consisting of a mixture of sodium 
nitroprusside and potassium ferrocyanide in sodium hydroxide 
solution, treated just before use with hydrogen peroxide, gives a 
red colour with guanidine and methylguanidine, but not with 
creatine. The reagent has been applied to the colorimetric deter- 
mination of guanidine bases, using as standard a known solution of 
guanidine carbonate. C. R. H. 


‘‘Lecitiburin,’’ a Lecithin from the Eggs of the Shark. 
H. P. Ponce (Anal. Asoc. Quim. Argentina, 1924, 12, 103—113; 
ef. A., 1924, i, 1371)—Further chemical data are given for “ leciti- 
burin.”’ It is shown to be similar to the lecithin obtained from 
hens’ eggs. The possibility of its use in pharmacology is discussed. 

G. 


Fractional Analysis of Incomplete Protein Hydrolysates. 
H. WastTENnrFys and H. Borsook (J. Biol. Chem., 1924, 62, 1—14). 
—Protein is precipitated by trichloroacetic acid, metaprotein (in 
an aliquot portion) by adjusting the reaction to py 6-0, proteoses 
by sodium sulphate at 33°, peptones by tannic acid, and the remain- 
ing peptides and amino-acids by alcohol; the amount of each 
fraction is ascertained by nitrogen determinations before and after 
precipitation. C. R. H.. 
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Tryptophan and Cystine Content of Various Proteins. 
D. B. Jonzs, C, E. F. Gersporrr, and O. MoELLER (J. Biol. Chem., 
1924, 62, 183—-195)—Tryptophan was determined by the method 
of May and Rose (A., 1923, i, 160) and cystine by that of Folin 
and Looney (A., 1922, ii, 539). Figures are given for the per- 
centages of these amino-acids in numerous proteins derived from 
common foodstuffs. C. R. H. 


Organic Phosphorus of the Urine. G. E. YouncBure and 
G. W. Pucusr (J. Biol. Chem., 1924, 62, 31—44).—The inorganic 
phosphates of the urine were removed by precipitation with mag- 
nesia mixture and the organic phosphorus in the filtrate deter- 
mined by the method of Bell and Doisy (A., 1920, ii, 769). In 
normal individuals, variations of 100% were found in the excretion 
of organic phosphorus in successive 2-hour periods. The total 
daily excretion varies from 0-089 mg. to 0-187 mg. per kg. body- 
weight. C. R. H. 


Stalagmometric Investigations on Urine, in particular 
that of the Large Herbivora. I. Methods. II. Nature of 
the Capillary-active Substance of Urine. III. Adsorption 
of the Capillary-active Substance of Urine. K. Kr&sen 
(Biochem. Z., 1924, 149, 399414, 415429, 430—446)—I. In 
various urines, the dynamic weight per drop when the latter is 
formed in constant time is a direct measure of the static surface 
tension. This principle is adopted in stalagmometric investigations 
on urine. 

If. To be effective in lowering the surface tension of urine, 
colloidal proteins must have at least the molecular dimensions of 
albumoses. 

III. An investigation of the adsorption of the capillary-active 
substance of urine using as adsorbents charcoal, cellulose, and the 
froth produced by shaking the urine. 


An Unknown or Little-known Volatile Urinary Substance. 
E. Prirrareuui (Arch. Farm. sperim. Sci. aff., 1924, 38, 8—12).— 
Normal urine contains a volatile ketonic compound which gives a 
greenish-yellow precipitate with Nessler’s reagent and a white 
precipitate with a sulphuric acid solution of mercuric sulphate, 
and differs from acetone. It is to this compound that the odour 
of urine is due, either wholly or partly. + A 


Detection of Bilirubin and Urobilin in the Feces with 
Trichloroacetic Acid. D. and O. Porces (Bio- 
chem. Z., 1924, 150, 348—349).—A simple and quick test depending 
on the fact that on treating feces with trichloroacetic acid the 
particles containing bilirubin display a green colour, whilst those 
containing urobilin become red. J.P. 


The Porphyrin of Human Feces. III. A. PapenpIEcK 
(Z. physiol. Chem., 1924, 140, 16—24).—Experiments are reported 
which indicate that the porphyrin excreted in the feces is formed 
in the intestine by the action of bacteria on bilirubin. E.8. 
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Intestinal Chemistry. I. Determination of Intestinal 
Reductions. II. Intestinal Reductions as a Measure of 
Putrefaction. Influence of Diet. O. Brercrrm (J. Biol. Chem., 
1924, 62, 45—48, 49—60).—I. A known amount of ferric oxide 
was added to the diet of experimental animals, the feces were 
collected, and the percentage of the total iron present in the ferrous 
condition was determined, this percentage being taken as an index 
of intestinal reduction. 

II. In the intestine of the rat, reduction takes place almost 
entirely in the cecum and large intestine; the amount of reduc- 
tion is large when the protein of the diet contains much cystine, 
indicating that the production of hydrogen sulphide is concerned 
in the process; the carbohydrates and fat of the diet have little 
effect except in the cases of dextrin and lactose, which diminish 
the amount of reduction; intestinal antiseptics are without effect, 
whilst reduction is much increased in intestinal stasis. C. R. H. 


Reducing Power of Normal and Cancer Tissue. C. VorEct- 
LIN, J. M. Jounson, and H. A. Dyer (J. Pharm. Exp. Ther., 1924, 
24, 305—334).—The rates of reduction of equimolecular propor- 
tions of certain dyes under standard anaérobic conditions by 
different normal and cancer tissues were compared. The most 
sensitive indicator for the process was found to be m-bromophenol- 
indophenol. Blood plasma, serum, and the necrotic part of carci- 
noma tissue were found to possess no reducing power; all other 
tissues tested were able to reduce the dyes, the greatest activity 
being observed with liver, kidney, and testis; the reducing power 
of actively growing carcinoma tissue is similar to that of normal 
tissue. The toxic effects following injection of dyes such as 
methylene-blue can be, in part at least, abolished by simultaneous 
injection of glutathione, but not by cysteine or thioglycollic acid, 
from which it is inferred that the function of glutathione may be 
the regulation of the equilibrium between oxidising and reducing 
substances in the living cell. The rates of reduction of the dyes 


employed increase with an increase in their electrode potential. 
C. R. H. 


Determination of Hydrogen-ion Concentration in Tissues 
and in Cells. M. Scumiptmann (Biochem. Z., 1924, 150, 253— 
255).—A method is described for the direct introduction of indi- 
cators into living cells and tissues whereby the local hydrogen-ion 
concentration may be determined. 


Transformation of Glucal into Deoxyglucose in the 
Rabbit. M. Konno (Biochem. Z., 1924, 150, 337—340).— 
Glucal -administered subcutaneously or orally to the rabbit is 
found in the urine to the extent of 2 to 3% as 2-deoxyglucose, 


whilst if the latter is administered orally 7°% is recovered unchanged 
in the urine. 


Occurrence of Salicyluric Acid in the Urine after Adminis- 
tration of Salicylic Acid. H. Drzmau (Rec. trav. chim., 1924, 
43, 600—605; cf. A., 1918, i, 142)—The urine is made neutral 
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to litmus, treated with neutral lead acetate solution, and the pre- 
cipitate filtered off, and washed free from salicylic acid. The 
precipitate from two successive treatments of the filtrate with 
basic lead acetate and ammonia, which contains all the organic 
acids of the urine except uric acid, is suspended in water and decom- 
posed by means of hydrogen sulphide. The filtrate is extracted 
with a mixture of equal volumes of ethyl acetate and ether, the 
residue from this extract is redissolved in a mixture of dry ethyl 
acetate and ether, and the solution is filtered. The residue finally 
obtained is heated at 100° in order to sublime away the salicylic 
acid. The non-volatile residue crystallises from water in needles, 
m. p. 170—172°, and is identified as salicyluric acid. W.E. E. 


Comparative Metabolism of Aromatic Acids. VII. Fate 
of p-Chloro-, p-Bromo-, and p-Amino-acids. L. R. CEREcEDo 
and C. P. SHerwIn (J. Biol. Chem., 1924, 62, 217—230).—After 
feeding p-chloro- and p-bromo-phenylacetic acids to dogs and men, 
the corresponding phenaceturic acids were found in the urine, 
whilst in the case of the rabbit the acids were excreted unchanged. 
Administration of p-aminophenylacetic acid to man or to the 
rabbit resulted in the excretion of p-acetamidophenylacetic acid ; 
in the case of the dog, there was found instead p-aminopheny]- 
aceturic acid. C. R. H. 


Amino-acid Synthesis in the Animal Organism. Avail- 
ability of Caproic [n-Hexoic|] Acid Derivatives for Synthesis 
of Lysine. D. A. McGinty, H. B. Lewis, and C. S. Marve. 
(J. Biol. Chem., 1924, 62, 75—92).—Neither «-hydroxy-n-hexoic, 
e-hydroxy-n-hexoic, ¢«-amino-n-hexoic, nor «-hydroxy-e-amino-n- 
hexoic acid was able to induce proper growth in rats whose diet 
was deficient in lysine; none of these acids can therefore be con- 
sidered as a possible natural precursor of lysine. C. R. H. 


Chemical and Physiological Investigations on Bismuth. 
III. Determination of Bismuth in Urine. L. Kirrny and 
H. Miter (Biochem. Z., 1924, 149, 235—238).—The urine is 
evaporated with nitric acid and potassium nitrate and the bismuth 
determined, either colorimetrically by conversion into brown 
colloidal bismuth sulphide using gum arabic as a protective colloid, 
or by electrolytic deposition on a platinum cathode. J.P 


Chemical and Physiological Investigations on Bismuth. 
IV. Excretion of Orally Administered Bismuth. H. MULLER 
and L. Kirtuy (Biochem. Z., 1924, 149, 239—244)—Bismuth 
oxide administered per os to a dog is eliminated slowly, thirty 
times as much appearing in the feces as in the urine, whilst during 
continued administration of large amounts of bismuth the feces 
may contain up to 1000 times that present in the urine. Con- 
siderable quantities of bismuth may be retained for prolonged 
periods. J.P. 
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Chemical and Physiological Investigations on Bismuth. 
V. Excretion of Subcutaneously and Intramuscularly 
Administered Bismuth. L. Kiirruy (Biochem. Z., 1924, 
150, 173—176).—The elimination of bismuth (“‘ Oleobi ’’) injected 
intramuscularly into the dog is slow, some 20°%, of the total quantity 
administered being excreted in 4 weeks, 58-8°% in the urine and 
41-2% in the feces. Of another bismuth preparation (‘‘ Bismo- 
kutan ’’) administered by external rubbing, 30°, was excreted in 
20 days, 94-3°% in the feces and 5-7° in the urine. a. 


Action of Undissociated Drugs. [. Krrsrer (Biochem. Z., 
1924, 150, 515—521)—Phenol is more toxic to Staphylococcus in 
acid solution in which it is undissociated than in the dissociated 
condition in alkaline solution. Similar findings by other observers 
are discussed in relation to the increase of surface action associated 
with larger molecules or lessened solubility. J.P. 


Power of Adsorption and Detoxication of Various Char- 
coals. Kap-Soo-LEE (Biochem. Z., 1924, 150, 341—347).— 
Various charcoals tested in vivo show the same detoxicating 
properties with regard to sodium arsenite, sodium salicylate, 
and strychnine, but their activities in this respect are not indicated 
by the extent to which they adsorb iodine in vitro. The latter is 
therefore not a trustworthy pharmacological test of the detoxicating 
power of charcoal. 


Hepatic Function. VI. Pharmacological Behaviour of 
Phthalein Dyes. Value of Phthalein Compounds in 
Estimation of Hepatic Function. S. M. Rosenruat and E. C. 
Waite (J. Pharm. Expt. Ther., 1924, 24, 265—288).—The di- 
sulphonic acid derivatives of phenoltetrahalogenophthaleins are 
excreted in the bile, after intravenous injection, to the extent of 
€0—90%, traces only appearing in the urine. Of this group of 
substances, the sodium disulphonate of phenoltetrabromophthalein 
is the most rapidly excreted in the bile in the normal individual, 
and therefore shows the most marked retention in the blood-stream 
when hepatic function is impaired. Mercurochrome, which has a 
strong bactericidal action, is excreted in the bile to the extent of 
30—55%, and its use is suggested as a biliary enti 7 


Passage of Boric Acid through the Skin by Osmosis. L. 
KAHLENBERG (J. Biol. Chem., 1924, 62, 149—156)—After im- 
mersion of the feet in a warm solution of boric acid, the latter 
could be' detected in the urine; this was not so if sodium or lithium 
borate were substituted for boric acid, nor could passage through 
the skin of numerous other diffusible substances, under the same 
conditions, be demonstrated. C. R. H. 


Possibility of Identifying Chemical Processes in Living 
Matter. W. J. Crozier (Proc. Nat. Acad. Sci., 1924, 10, 461— 
464).—On the assumption that the critical increments of reactions 
influenced by a common catalyst are the same, the values of the 
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critical thermal increments of vital processes permit of the classi- 
fication of protoplasmic activities on a dynamic basis and of the 
identification of reactions in living matter on the basis of the 
catalysts involved. J.S.C. 


Biological Oxidations as Function of Temperature. W. J. 
Crozier (J. Gen. Physiol., 1924,'7, 189—216).—The critical thermal 
increments for the respiratory processes of various plants and 
animals have been calculated, and may be of two, possibly three, 
types : »=11,500, 16,100, or 16,700. For the reduction of methyl- 
ene-blue by bacteria by removal of hydrogen from succinic acid, 
»=16,700, a result similar to that obtained for biological respir- 
ations in which a dehydrogenation mechanism appears to be of 
general occurrence, and in which iron has probably a catalytic 
function. The critical thermal increment for the oxidation of 
Fe” is 16,140, which may be compared to respiration in sea-urchins’ 
eggs, for which iron is a catalyst. H. J.C. 


Autolysis. XIII. Kinetics of Autolytic Mechanism. A. b. 
HERTZMANN and H. C. Brapiery (J. Biol. Chem., 1924, 62, 231— 
243).—In the autolysis of liver at optimum pg, the primary cleavage 
of the proteins, measured by the proportion of the total nitrogen 
which cannot be precipitated by trichloroacetic acid, is complete 
in 15 days, but only about one-third of the total nitrogen is found 
in the form of free a ino acid nitrogen. This indicates that the 
secondary hydrolysis of proteoses and peptones to amino-acids 
reaches an equilibrium; the equilibrium constant for this secondary 
reaction has a value of about 0-56. The inhibition of autolysis 
brought about by the presence of a foreign protein previously 
noted (A., 1924, i, 1149) is due to a combination of the latter with 
the primary protease, which is thus removed from the sphere of 
action. C. R. H. 


Taka-rennin. J.Hatano (Biochem. Z., 1924, 149, 228—231).— 
Taka-diastases contain, in variable amounts, a rennin-like enzyme 
which acts on fresh milk and on calcium-casein solutions. J. P. 


Enzymic Synthesis of Protein. I. Synthesising Action 
of Pepsin. H. Wastmenrys and H. Borsoox (J. Biol. Chem., 
1924, 62, 15—-29).—-By the action of pepsin at pg 4:0 on a concen- 
trated solution of the products of peptic hydrolysis of egg-albumin, 
a precipitate corresponding with the plastein of Sawjalov (A., 
1908, i, 234) was obtained. This substance may contain as much 
as 39° of the nitrogen of the original solution, and is of the order 
of molecular complexity of egg-albumin. Plastein is rapidly 
hydrolysed by pepsin at p, 1-7, whereas the proteoses left in solution 
after plastein has been synthesised are not attacked by the enzyme ; 
it is therefore assumed that the synthesis of plastein involves the 
re-synthesis by pepsin of some particular linking, which, under 
other conditions of dilution and acidity, is hydrolysed. Plastein 
is almost insoluble in water, fairly easily soluble in dilute acid, and 
still more easily soluble in dilute alkali; in alkaline solution, it is 
heat-coagulable and is partly precipitated by half-saturation with 
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sodium chloride. If a solution of albumin be added to a concen- 
trated solution of the products of its peptic hydrolysis, the albumin 
is quantitatively precipitated and the precipitate resembles plastein 
in its physical properties; it is thought that this phenomenon may 
account for the differences between plastein and natural egg- 
albumin. No synthetic action of pepsin on the products of peptic 
hydrolysis of gelatin could be demonstrated. C. R. H. 


Nephelometric Investigations on Enzymic Protein Hydro- 
lysis. II. Influence of Ions on Peptic Digestion. P. Rona 
and H. KiEernmann (Biochem. Z., 1924, 150, 444—467).—Using the 
methods already described (A., 1923, ii, 890; i, 1145; 1924, i, 790), 
the optimum p,q for peptic digestion is found to be 2-1 to 2-2. 
The influence of sodium, potassium, calcium, aluminium, chloride, 
nitrate, and sulphate ions on peptic digestion is qualitatively similar, 
all having an inhibiting action at the optimum and on the acid side 
of it, whilst on the alkaline side, when present in low concentration, 
they increase the activity of the enzyme, but display an inhibitory 
effect in higher concentrations. a. 


Tryptic Digestion with Dilute Enzyme Solutions. R. 
EHRENBERG (Biochem. Z., 1924, 149, 269—293).—From a lengthy 
series of observations on the proteolytic action of trypsin in very 
dilute solutions on casein, egg-albumin, and gelatin, support is 
gained for the view that the enzyme undergoes a change in the 
course of its action, whereby its activity is lowered, by an associ- 
ation formed with inhibitory substances liberated or built up during 
the hydrolysis (cf. also A., 1922, i, 597). oF 


Milk and Gastric Lipase. F. Demutn (Biochem. Z., 1924, 
150, 392—406)—The stalagmometric determination of lipase, 
using tributyrin, is influenced by the presence of fat and protein. 
The inhibition of gastric lipase by casein is removed on coagulation 
of the casein by rennin. o..2; 


Fat-hydrolysing Enzyme of Taka-diastase. I. OGawa 
(Biochem. Z., 1924, 149, 216—227).—Taka-diastase contains a 
lipase which shows an optimum activity at pg 8-5 to 9-3, and, 
unlike other lipases with the exception of bacterial lipase (Michaelis 
and Nakahara, Z. Immun. Forsch., 1923, 36, 449), is inhibited by 
borates. It is stable in the presence of quinine and potassium 
cyanide, and is but slightly affected by atoxyl and sodium o 


Hydrolysis of Leucine Ester by Pancreatic Enzymes. P. 
Rona and P. E. Spetpen (Biochem. Z., 1924, 149, 385—392).—The 
ethyl and propyl esters of isohexoic acid are hydrolysed by the 
lipase of the pancreas, and not by the trypsin. Similar conclusions 
are reached regarding the hydrolysis of the ethyl and propyl esters 
of dl-leucine by pancreatic enzymes (cf. Warburg, A., 1905, 
i, 176). J. P. 
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Influence of Dextrose and Levulose on Rate of Hydrolysis of 
Sucrose by Invertase from Honey. J. M. NELson and C. T. 
Sorrery (J. Biol. Chem., 1924, 62, 189—147; cf. A., 1924, i, 1143). 
—The addition of dextrose up to 2° accelerates the inversion of 
sucrose by honey invertase ; above 2%, the reverse effect is obtained ; 
similar, but less marked, effects are obtained with levulose. «-Glu- 
cose has less influence on the reaction than @-glucose or ordinary 
dextrose, whilst the effects of ordinary levulose and of 6-fructose 
are identical. C. R. H. 


Approximative Colorimetric Method for the Determination 
of Urea, with an Application to the Detection and Determin- 
ation of Arginase. A. Hunter and J. A. DavuPHINEE (Proc. 
Roy. Soc., 1924, B, 97, 209—226).—Kay’s method (A., 1923, i, 
722) with certain refinements has been used for the determination 
of urea in urine and in the blood of elasmobranch fishes. The 
method has also been extended to the determination of urea formed 
in the hydrolysis of arginine by arginase. In this way, the activities 
of arginase in different extracts are compared. O. O. 


Distribution of Arginase in Fishes and other Animals. 
A. Hunter and J. A. DaupHtIner (Proc. Roy. Soc., 1924, B, 97, 
227—242).—Using the colorimetric method (cf. preceding abstract), 
the distribution of arginase has been determined in various organs 
of fishes and other animals. It is present in the livers of all fishes 
examined, and in this organ appears to be constant and charac- 
teristic for any one genus. The livers of mammals are much more 
active than those of fishes. In fishes, next to the liver, the heart 
is the most active organ, but in mammals, birds, and Chelonia it 
is inactive. Apart from the liver, kidney, and heart, the dis- 
tribution of the enzyme in other organs of fishes is variable, whilst 
in mammals it is confined to the liver and kidneys. It is rarely, 
if ever, found in the tissues of invertebrates. 


Auxoureases. T. Hosokawa (Biochem. Z., 1924, 149, 363— 
373).—By precipitation of urease preparations with cholesterol, a 
fractional separation of urease from its naturally occurring auxo- 
substances is achieved. The inactive enzyme so obtained is reac- 
tivated by the addition of auxo-substances. Fibrin may act as 
one of the latter, since practically inactive urease shows a marked 
increase in activity when adsorbed on this protein. Calcium and 
strontium chlorides also increase the activity of urease, but not so 
markedly as does potassium cyanide, whilst barium chloride is 
practically devoid of such action. Sodium citrate, oxalate, and 
fluoride similarly act as auxo-ureases, whilst potassium and sodium 
chlorides have little action. The action of magnesium chloride is 
antagonistic to that of strontium chloride, and under proper con- 
ditions sodium chloride shows a similar antagonism to strontium. 
The activity of the enzyme is enhanced if the activating salts are 
kept in contact with urea for 10 minutes before the urease ee 
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Fermentation Co-enzyme (Co-zymase) of Yeast. VI. 
Further Isolation Experiments. H. von Ever and K. 
MyrpBack (Z. physiol. Chem., 1924, 139, 281—306).—After puri- 
fication by fractional precipitation with lead acetate (A., 1924, 
i, 1141), the co-enzyme can be further concentrated by precipitating 
with silicotungstic acid, grinding the precipitate with water, remov- 
ing the silicotungstic acid by cautiously adding barium hydroxide 
until no further precipitate is produced, and filtering. Precipitation 
may also be effected with phosphotungstic acid or tannin, but 
recovery is more difficult in the case of the former reagent whilst 
it cannot be effected with the latter, although the tannin precipitate 
is itself highly active. The most active solution of the co-enzyme 
gave the ninhydrin, the diazo, and Molisch’s reactions. The 
biuret, xanthoproteic, and Millon’s reactions diminished in inten- 
sity as the purification progressed and finally failed with the most 
active preparation. Neither hydrogenation in the presence of 
platinum-black nor treatment with iodine appears to destroy the 
co-enzyme. The authors’ work on the co-enzyme is summarised. 

E. 8. 


Action of Living Yeast on Lactic Acid. K. MyrpdAck and 
B. Everirr (Z. physiol. Chem., 1924, 139, 272—280).—The experi- 
ments of von Fiirth and Lieben (A., 1922, i, 502, 1219) on the 
destruction of lactic acid by yeast have been confirmed. E.S. 


Behaviour of Oxygenated Yeast to ¢-Hydroxybutyric Acid. 
J. Martian (Biochem. Z., 1924, 150, 281—289).—Under conditions 
which lead to the oxidation, assimilation, or decarboxylation of 
lactic, pyruvic, and acetoacetic acids by yeast, 6-hydroxybutyric 
acid is unaffected. 

Assimilation of Glycerol by Oxygenated Yeast. J. Marian 
(Biochem. Z., 1924, 150, 290—303).—In the presence of oxygen, 
yeast assimilates glycerol with no corresponding formation of carbon 
dioxide. The assimilation is independent of the glycerol con- 
centration and proceeds according to the equation: 2nC,H,O, + 
nO an easily hydrolysable polysaccharide 
being formed. It is supposed that a triose may play an inter- 
mediate part in the synthesis. J.P 


Behaviour of the Reserve Carbohydrate of Yeast in Assimil- 
ation and Dissimilation. J. WarKkany (Biochem. Z., 1924, 150, 
271—280).—Glycogen and gums form a source of reserve carbo- 
hydrate in yeast, the former increasing hy 84 to 288% and the 
latter by 28 to 56% in a nutrient medium, and both diminishing 
during self-fermentation. A third reserve carbohydrate is alse 
formed in yeast. This yields on hydrolysis with 2-7°% hydrochloric 
acid a compound which reduces Fehling’s solution in the cold. It 
is formed in much smaller amounts than the other two sugars and 
disappears completely during self-fermentation. 


Synthesis of Coproporphyrin by Yeast and the Factors 


which Influence it. I. H. Fiscuer and H. Fink (Z. physiol. 
Chem., 1924, 140, 57—68).—Kammerer’s porphyrin has been 
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detected in summer yeast, but its presence is probably due to 
impurities of animal origin. With winter yeast and yeast cultures 
grown on synthetic media, only coproporphyrin could be detected. 
The suggested dualism of the pigment in yeast (A., 1924, i, 894) 
cannot therefore be maintained. E. 8. 


Regularity of Lactic Fermentation in the Presence of 
Mercuric Chloride. A. Lumiere (Ann. Inst. Pasteur, 1924, 38, 
1045—1051).—The irregularities in lactic fermentation experiments 
observed by Richet (cf. B., 1924, 112) are shown to be due to the 
precipitation of proteins by mercuric chloride, forming clots in 
which the bacteria are segregated. [Cf. B., 1924, 193, 227, 532.] 

G. 8. W. 


Formation of Plant Growth-promoting Substances by 
Micro-organisms. (Miss) F. A. MockrertpGE (Ann. Bot., 1924, 
38, 723—734).—Nucleic acid derivatives had a favourable effect 
on the growth of Lemna minor. Similar results were obtained with 
a sterilised culture of Azotobacter and with autolysed and auto- 
claved yeast; of the last two, the latter was the more effective. 
All these substances contain residues which are found in nucleic 
acid. Azotobacter and B. radicicola, both nitrogen-fixing organisms, 
show a positive Folin-Macullum vitamin reaction. 


Staling of Fungal Cultures. II. Alkaline Metabolic 
Products and their Effect on the Growth of Fungal Spores. 
(Miss) C. A. Pratr (Ann. Bot., 1924, 38, 599—615).—“‘ Staling ”’ 
is suggested as being due to the formation of hydrogen carbonate, 
particularly of potassium and to a less degree of ammonium. At 
Pu 8-2 produced by potassium bicarbonate, the growth of Botrytis 
cinerea is inhibited. O. O. 


Ammonification of Amino-nitrogen by the Microsiphonee 
of the Soil. G. GuirronnEAu (Compt. rend., 1924, 179, 512— 
514; cf. A., 1924, i, 807)—The action of cultures of seven different 
species of Microsiphonee in synthetic media containing mineral 
salts and either glycine, alanine, leucine, or tyrosine shows that 
these amino-acids are not attacked with equal facility by all the 
organisms. H. J. E. 


Insulin. I. Preparation and Standardisation of Insulin. 
II. Effect of p, on Activity of Insulin subjected to High 
Temperatures. F. M. Cueapie (Austral. J. Expt. Biol., 1924, 
4, 121—128, 129—130)—I.—A method of preparation (involvin 
no new features) of insulin is described by which the yield obtaine 
is about 250 rabbit units per kg. of fresh pancreas. Mice were used 
for the standardisation of the insulin; defining a ‘“‘ mouse-unit ” as 
the amount of insulin necessary to cause convulsions in 60% of 
the animals used, when injected subcutaneously under constant 
conditions, it was found that 167 such units were equivalent to one 
2-kg. rabbit unit. 

If.—If solutions of insulin are autoclaved at 125° for 20: minutes 
at py 2, the loss of activity is about 20%; in some cases, however, 
a precipitate was formed which carried down much of the active 
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substance, causing a greater loss of activity. At py 4, the loss is 
much greater, even if the solution remains clear. c. RB. H 


Effect of Insulin on the Lactic Fermentation. A. A. Noyzs 
and H. W. Estinz (Proc. Nat. Acad. Sci., 1924, 10, 415—418).— 
The possibility of assaying insulin by simpler methods than 
the use of tests on animals has been studied. The insulin 
was precipitated from a technical aqueous solution in two 
fractions: the first by adding much alcohol, the second from the 
mother-liquors of the first by adding ether. By tests on rabbits, 
the second fraction was found to be twice as strong as the first. 
Solutions of the two fractions were made up of the same strength, 
calculated on this basis; suitable amounts of these solutions were 
added to cultures of Lactobacilius bulgaricus and L. acidophilus in 
diluted skim-milk containing glucose. After coagulation had 
occurred (in about 20 hours), the liquor was filtered off and titrated 
with 0-05N-sodium hydroxide solution. The mixture containing 
insulin coagulated more quickly than the “ controls,” and from 20 
to 25°%% more lactic acid was produced when insulin was present. 
Similar results were obtained with both fractions, i.e., the impurity 
in the first fraction had no effect. This finding was confirmed by 
a further “ control” in which boiled (“ inactivated ”’) insulin solu- 
tion was used. The effect on L. bulgaricus was greater than that 
on L. acidophilus. 


May Insulin Affect the Assimilatory or Dissimilatory 
Functions of Oxygenated Yeast? O. Firru (Biochem. Z., 1924, 
150, 265—270).—Insulin has no influence on the carbon dioxide 
produced, the sugar consumed, or the glycogen and gums formed by 
yeast shaken in contact with air. 


Fat-soluble Vitamins. XX. Modified Technique for 
Determination of Vitamin-A. H. Sreenzsock, M. T. NELson, 
and A, Buack (J. Biol. Chem., 1924, 62, 275—286).—The material 
to be tested was added to a basal diet lacking both vitamin-A and 
the anti-rachitic factor; the deficiency of the latter was made good 
by irradiation of the animals with ultra-violet light; the amount 
ot vitamin-A was determined by the rate of growth induced. It 
was found that hog millet and ordinary millet, which are deficient 
in the anti-rachitic factor, contain vitamin-A, as does also lucerne 
which has been cured in the dark. C. R. H. 


Colour Reactions of the Fat-soluble Vitamins. Brzssonorr 
(Compt. rend., 1924, 179, 572—574; cf. A., 1921, ii, 608).—By using 
pure crystalline phosphomolybdotungstic acid as reagent, the anti- 
rachitic principle may be detected by the orange and vitamin-A 
by the blue colorations produced. The former colour is due to 
the presence of a derivative of the anti-rachitic substance which is 
formed from it by prolonged heating and also by atmospheric 
oxidation. H. J. E. 


Fat-soluble Vitamins. XIX. Induction of Calci 
Properties in a Rickets-producing Ration by Radiant Energy. 
H. and M. T. (J. Biol. Chem., 1924, 62, 209— 
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216).—The previous work by Steenbock and Black (A., 1924, i, 
1272) is confirmed by histological observations. C. RB. H. 


Calcium Assimilation. V. Effect of Light on Calcium 
and Phosphorus Equilibrium in Mature Lactating Animals. 
E. B. Hart, H. Sreensocg, and C. A. E.vensem (J. Biol. Chem., 
1924, 62, 117—131). —Goats fed on a diet deficient in the anti. 
rachitic factor were found to fall into a negative calcium balance, 
this condition coming on more rapidly if the animal was lactating ; 
on exposure of the animals to ultra-violet light for a daily period 
of 20 minutes, without change of diet, the calcium balance became 


positive and the inorganic phosphorus of the blood increased. 
C. R. H. 


Jendrassik Reaction for Vitamin-B. V.E. Levine (J. Biol. 
Chem., 1924, 62, 157—161).—The reaction described by Jendrassik 
(A., 1923, ii, 892) is given by almost all compounds containing a 
phenolic group; such compounds, in common with vitamin-B, 
fail to give the reaction after boiling with sodium hydroxide; the 
test is therefore not specific for vitamin-B. C. R. H. 


Vitamin Studies. Water-soluble Growth-promoting 
Factor. I. Determination of the Factor Promoting Growth 
in Bacteria. H. Davipsoun (Biochem. Z., 1924, 150, 304—336). 
—It is proposed to classify in one group ‘the growth- -promoting 
vitamins which act on yeast, bacteria, etc. In particular methods 
of determining the vitamins promoting bacterial growth have been 
investigated. Optical methods of measuring the opacity produced 
by the growth of the bacteria are preferred, the amount required to 
cause the opacity of a culture to increase twofold in 4 hours at 37° 
when compared with a standard suspension of Bacillus coli being 
determined. The relationship of this group of vitamins to others 
is discussed. 


Relation of Treatment of Natural Foodstuffs to their Effect 
on Growth and Reproduction. H.G. MILLER and W. W. YATEs 
(J. Biol. Chem., 1924, 62, 259—268).—Extraction with cold water 
removes from maize the ‘dietary factor necessary for reproduction 
in rats; this factor could be supplied by adding fresh maize, 
kale, wheat embryo, or an alcoholic extract of the latter (cf. Mattill, 
Carman, and Clayton, A., 1924, i, 1389). C. R. H. 


Chemistry of Alkatan. J. S. Heppurn and R. H. Srrou 
(Amer. J. Pharm., 1924, 96, 8C4—809).—The dried leaves of alkatan 
(Piper acuminatissimum) contain no alkaloid. An oleoresin and 
a saponin were found. E. M. C. 


Sterol of Scopolia Root. A. Winpaus and J. BRUNKEN (Z. 
physiol. Chem., 1924, 140, 109—110).—This sterol has been identified 
as sitosterol. E. 8. 


i. 109 


Organic Chemistry. 


Pyrogenic Dissociation of Hexadecane. H. Gavit and 
F, A. Hessen (Ann. Chim., 1924, [x], 2, 319—377.)—A more 
extended account of work, in part previously abstracted (A., 
1924, i, 701, 1025). Dissociation of hexadecane only begins to be 
apparent above 390°. The volume of gaseous products varies 
directly with the temperature and the length of the dissociation 
tube, but inversely with the rate of flow of the hexadecane. 
Hydrogen is only detected at 540° and its percentage increases 
sharply from 540° to 615°, and varies directly with the temperature 
and length of the tube, inversely with the velocity of the hexa- 
decane. The percentage of unsaturated hydrocarbons in the gas 
varies inversely with the temperature and the length of the tube, 
and directly with the velocity of the hexadecane; the reverse 
relations hold with the percentage of saturated hydrocarbons. 
The amount of liquid products obtained at temperatures of 470— 
815° varies inversely with the length of the dissociation tube and 
the temperature, directly with the velocity; the iodine numbers 
of the liquid products and the percentage distilling before hexa- 
decane vary in the same way, the refractive indices and densities 
showing the reverse relations. Above 750°, however, with the 
longer tubes the iodine value of the liquid products tends to decrease 
with rising temperature. The solubility of the liquid products in 
methyl sulphate varies directly with the temperature and the length. 
of the tube, inversely with the rate of flow, but is only appreciable 
at 685° and above. Distillation of the liquid products obtained in 
experiments at 470° and 540° gave fractions in which the refractive 
indices varied directly and the iodine values inversely with the 
temperature of distillation. The above results lead to the con- 
clusion that terminal dissociation of the hydrocarbon predominates. 
At 470°, the preponderating reaction is decomposition into ethylene 
and saturated hydrocarbons, accompanied by decomposition to a 
smaller extent into olefines and methane, Me[CH,],,Me — 
Me[CH,],.°CH:CH,+CH,, thereby accounting for the presence of 
saturated hydrocarbons in the gas produced at this temperature. 
The olefinic hydrocarbons under the influence of heat yield naph- 
thenes. At 540°, the same reactions take place, but a further 
decomposition, R'CH:CH,+CH,:CHR- 
+H,, is assumed, to account for the appearance of hydrogen. At 
temperatures of 685° upwards, aromatic cyclisation takes place, 
and the formation of hydrogen is attributed to dehydrogenation of 
naphthenes. R. B. 


Spontaneous Combustion of Ethylene during the Prepar- 
ation of Ethylene Dichloride. R. K.Suarma (J. Chem. Soc., 
1924, 125, 2676).—A periodic flash has been observed during the 

VOL. CXXVIII. i. f 


‘ 


i. 110 ABSTRACTS OF CHEMICAL PAPERS. 


passage of purified ethylene into chlorine water, even at temper- 
atures below 15°, a small quantity of carbon being deposited in 
the liquid. L. F. H. 


Pyrogenic Decomposition of Hexadecene. H. Gaur and 
Y. Atronips1an (Ann. Chim., 1924, [x], 2, 209—268).—Re-public- 
ation in greater detail of work previously described (cf. A., 1924, i, 
701, 1025). The results obtained lead to the following general 
conclusions. At low temperatures, the proportion of saturated 
hydrocarbons formed is greatest; decomposition appears to com- 
mence between two singly-linked carbon atoms at the extremity 
of the molecule. This is in accord with the thermochemical view 
and leads to the inference that the hexadecene molecule loses carbon 
atoms, saturated and unsaturated, from both extremities in different 
proportions according to the respective amounts of energy linking 
these atoms to the rest of the molecule. Between the low tem- 
peratures which condition the formation of mono- and di-ethylenic 
chain hydrocarbons and the high temperatures at which aromatic 
hydrocarbons and tar are formed, there is an intermediate zone 
within which the decomposition products include a series of more 
or less saturated hydrocarbons; these, by loss of hydrogen, may 
be converted into the substances formed at high temperatures. 

H. J. E. 


Bromotrinitromethane. III. E. Scumipt and W. Bartuo- 
Lom&.—(See i, 136.) 


Synthesis of Methyl Alcohol by Reduction of Carbon 
Monoxide. G. Patarr (Compt. rend., 1924, 179, 1330—1332).— 
Gas containing 1 volume of carbon monoxide to 1-5—2 volumes of 
hydrogen is circulated over zinc oxide at 400—420° /150—250 atm. ; 
the liquid obtained on cooling part of the circuit to 20° consists 
almost entirely of water and methyl alcohol. (Cf. B., a “4 


Behaviour of Sodium Ethoxide Solutions towards Nitric 
Oxide. W. TRAvBE (Ber., 1924, 57, [B], 2063—2065 ; cf. Stechow, 
A., 1924, i, 1157).—Nitric oxide does not react with sodium ethoxide 
solutions so long as they remain undecomposed; reaction occurs 
as a consequence of the production of ketones derived by auto- 
decomposition of the ethoxide. The compound CH,[N(NO)-ONa], 
is produced almost immediately in alcoholic solutions of sodium 
ethoxide containing 8—9°, of acetone, whereas in the absence of 
the latter the reaction is not complete until after about a me om 

H. W. 


Magnesium Alkoxides and their Application to the 
Synthesis of Alcohols. A. TERENTIEV (Bull. Soc. chim., 
1924, [iv], 35, 1145—1152)—-Magnesium alkoxides may be obtained 
by passing the vapours of methyl, ethyl, n-propyl, isobutyl, or 
tsoamyl alcohol over magnesium at 270—280°; the presence of 
moisture inhibits the reaction even at 450°, and at high tem- 
peratures catalytic decomposition of the alcohol takes place. The 
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hydrogen escaping contains traces of aldehydes (probably, e.g., 
EtOH —> C,H,0+H,). With ethyl alcohol, the formation of 
magnesium ethoxide is complete in 1 hour and the temperature 
is then raised to 400—410° for 2} to 3 hours, when by the further 
action of the alcohol vapour on the ethoxide butyl alcohol is pro- 
duced in yields of 12—18% (cf. Guerbet, A., 1899, i, 472; 1901, 
i, 625). Similarly, propyl alcohol yields, besides some propylene 
and propaldehyde, dipropyl alcohol [@-methylpentanol] in 30% 
yield, identical with the product obtained by Guerbet (A., 1902, 
i, 130). Magnesium methoxide does not behave in this way; at 
440—475°, the alcohol vapour undergoes catalytic decomposition 
into carbon monoxide and hydrogen, and no trace of ethyl alcohol 
was detected (cf. Guerbet, A., 1902, i, 583). The magnesium 
alkoxides are decomposed by water, with regeneration of the original 
alcohol. Phenol reacts with magnesium at about 300°, forming 
a phenoxide. More complex products, which have not yet been 
studied, are formed in all these condensations. 


Action of Organo-magnesium Compounds on Ay-Hepten- 
f-one and on its Olefinic Alcohol. V. Gricnarp and M. 
DuBIEN (Ann. Chim., 1924, [x], 2, 282—318).—Organo-magnesium 
compounds react with Av-hepten-f-one, yielding olefinic tertiary 
alcohols (cf. Gry, A., 1908, i, 307); the «é-addition, yielding a 
saturated ketone, reported by Kohler (A., 1905, i, 207; 1907, i, 
1050) was not observed. 

n-Butaldehyde, on mechanical agitation with acetone, ether, 
and 12—15% sodium hydroxide, gives 80%, of the theoretical yield 
of 5-hydroxyheptan-B-one, b. p. 92—94°/12 mm., d}* 0-9466, nj} 
1-4368, from which on distillation at atmospheric pressure in the 
presence of a trace of iodine, 70—75°%, of the theoretical yield of 
Ay-hepten-$-one (butylideneacetone), b. p. 61—62°/19 mm., di’ 
0-8667, n\} 1-4448, is obtained (on the n-butaldehyde). At the 
same time, y-hydroxy-8-ethylhexaldehyde, b. p. 85—87°/6 mm., 
d* 0-9466, nj} 1-4368 (semicarbazone, m. p. 147°), which gradually 
changes to a solid dimeric form, is probably formed. 

Attempts to vary the experimental conditions to obtain 6-methyl- 
heptan-B-one by «é-addition were unsuccessful; the action of 
magnesium methyl iodide on Ay-hepten-8-one gives in 75% yield, 
8-methyl-Ay-hepten-B-ol, b. p. 62—63°/14 mm., 0-8398, 
1-4416. Similarly, magnesium ethyl bromide gives (yield 65%) 
y-methyl-A®-octen-y-ol, b. p. 74—75°/15 mm., d? 0-8614, nj 1-4390 ; 
magnesium propyl bromide gives (55% yield) 6-methyl-As-nonen- 
é-ol, b. p. 87—88°/15 mm., 0-8422, 1-4424. «-Methyl-As- 
decen-e-ol, b. p. 94—95°/14 mm., 0-8395, 1-4481 (yield 
45%), b. p. 91—92°/15 mm., d/° 0-8364, 
ni? 1-4412, and fe-dimethyl-As-decen-e-ol, b. p. 82—83°/5 mm. 
(yield 30°, owing to formation of diisoamyl), are similarly pre- 
pared. Magnesium phenyl bromide gives diphenyl, condensation 
products, and a 20% yield of 8-phenyl-A -hepten-B-ol, b. p. 115— 
116°/6 mm., d} 0-9614, n'} 1-5345, which on distillation even under 
12—15 mm., but best at 50 mm., undergoes ketonic decomposition 
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(cf. Grignard and Escourrou, A., 1923, i, 739) yielding acetophenone 
and As-pentene; under atmospheric pressure, simple dehydration 
takes place, yielding b. p. 246—248°, 
0-9384, nj} 1-5422, which is also obtained by dehydration with 
metaphosphoric acid. 

8-Methyl-Ay-hepten-8-ol on warming with acetic anhydride or 
sulphuric acid lyields b. p. 129—131°/745 mm., 
d? 0-7673, ni} 1-4605. y-Methyl-A*-octen-y-ol on distillation with 
a trace of ‘sulphuric acid similarly yields a mixture of y-methylene- 
A®-octene (20—25%) and y-methyl-A®-octadiene (75—80%), the 
proportions of which are approximately determined by ozonising 
the dehydration product and determining the proportions of form- 
aldehyde, acetaldehyde, and butaldehyde produced. 6-Methyl- 
Ay:-nonadiene has b. p. 170—172°/745 mm., 0-7873, nj; 1-4595. 
e-Methyl-A‘-decen-e-ol on warming with metaphosphoric acid 
yields «-methyl-A*-decadiene, b. p. 187—189°/742 mm., d'* 0-7858, 
ni 1-4603, probably with some. of the isomeride. B- Dimethyl- 
Ay--nonadiene, b. p. 181—183°/752 mm., di‘ 0-7931, nj 1-4573, is 
similarly obtained. 

Magnesium ethoxy iodide and n-butaldehyde in ether yield chiefly 
the aldol condensation product, Me-[CH],°CH(OH)- CHEt-CHO, 
together with some ethyl and butyl butyrates. With acetone, 
isohexan-6-ol-8-one was the only product isolated. Similarly, the 
magnesium iodo-alkoxide of methyl-A,-hepten-$-ol reacts with 
Ay-hepten-8-one, giving a compound, 

(2?) Me- CH:CH-CMe:CH- CO- CH°CH-[CH,],"Me, 
b. p. 145—147°/15 mm., d}? 0-8833, ni} 1-4761, identical with that 
obtained in the preparation of the olefinic alcohols. 

Magnesium methyl iodide and 6-hydroxyheptan-@-one give in 
90% yield 8-methylheptan-85-diol, b. p. 98—99°/5 mm., dj} 0-9127, 
mn}, 1-4405, which on distillation at atmospheric pressure gives a 
mixture of methylheptadienes and 8-methyl-A®-hepten-d-ol, b. p. 
162—163°/750 mm., 61—62°/17 mm., dj’ 0-8462, nif 1-4425, which 
on oxidation with potassium permanganate yields acetone. The 
allophanate has m. p. 171". y-Methyloctane-y<-diol, b. p. 111— 
112°/5 mm., d}! 0-9174, nj} 1-4473, similarly prepared, gives y-methyl- 
Ay-octen-e-ol (2), b. p. 181—182°/750 mm., d;* 0-8530, nj} 1-4515, 
together with a mixture of diolefines and ‘their polymerisation 
products. b. p. 151—152°/5 mm., d} 
1-021, nj} 1-5170, is obtained, together with benzene and diphenyl, 
by the action of magnesium phenyl bromide on 6-hydroxyheptan- 
B-one. R. B. 


‘Aliphatic Nitro-alcohols. III. M. Trénet and R. WILKEN- 
porF (Ber., 1924, 57, [B), 2126—2130; cf. A., 1923, i, 288; 1924, i, 
362).—Nitrotrihydroxyisobutane is converted by the successive 
action of potassium hypobromite and bromine into bromopicrin, 
potassium bromodinitromethane, and £-bromo-$-nitropropane-ay- 
diol. The latter compound is transformed under similar con- 
ditions into the potassium salt of §-bromo-$-nitroethyl alcohol, 
C,H,O,NBrK,,H,O, bromopicrin, and 
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alcohol, b. p. 118°/16 mm. 6-Chloro-$-nitropropane-ay-diol is 
converted by potassium hypobromite into -chloro-6-bromo-f- 
nitroethyl alcohol, b. p. 116°/15 mm., and by potassium hypo- 
chlorite into a mixture of mono- and di-chloronitroethyl alcohols. 
6-Bromo--nitropropane-«y-diol is conveniently prepared by the 
action of a solution of sodium in ethyl alcohol (94%) on 
nitromethane and paraformaldehyde and subsequent treatment 
of the product with bromine followed by the removal of bromo- 
picrin with steam. §-Chloro-8-nitropropane-«y-diol is prepared 
similarly. It is transformed by a solution of sodium in ethyl 
alcohol into the monohydrated sodium derivative of chloronitroethyl 
alcohol, which separates from absolute alcohol with 2 mols. of 
solvent. 


General Method for the Preparation of Ethers. J. B. 
SENDERENS (Compt. rend., 1924, 179, 1015—1019; cf. A., 1923, 
i, 432, 742)—-A number of the aliphatic ethers has been prepared 
by heating the corresponding alcohols with proportions of sulphuric 
acid carefully adjusted so as to produce that temperature on 
heating the mixture which is most favourable to the formation of 
the ether concerned. The volumes of acid given are those required 
for 100 volumes of the respective alcohols. m-Propyl ether, b. p. 
86—88°, 40 vols. of concentrated sulphuric acid or, better, 60 vols. 
of H,SO,,2H,O at 125—130°. n-Butyl ether, b. p. 140—141°, 
20—25 vols. of concentrated sulphuric acid with reflux condenser, 
or 100 vols. of H,SO,,4H,O with ordinary condenser; yield 30%. 
isoButyl ether, b. p. 102—106°/750 mm., 20 vols. at 120—122°; 
above this temperature much butylene is evolved; yield 30%. 
isoAmyl ether, b. p. 171—172° (corr.), 60% yield with 10 vols. of 
acid at 130—135°; 16 vols. of H,SO,,2H,O or 20 vols. H,SO,,4H,O 
gives 40%, yield. The secondary alcohols require much less sul- 
phuric acid. isoPropyl alcohol etherifies badly with concentrated 
sulphuric acid, but with H,SO,,2H,0 or, better, H,SO,,4H,O (volume 
equal to the alcohol) gives isopropyl ether, b. p. 67—68°/750 mm., 
d‘? 0-7282, in 40% yield. sec.-Butyl ether, b. p. 120—122°/748 mm., 
d1? 0-761, was obtained in 30% yield. sec.-Octyl ether, b. p. 263— 
264°/753 mm., d'5 0-807, required only 1—1-5 vols. of concentrated 
acid ; 2 vols. convert it completely into water and octylene; yield 
35%. Methods for the separation and purification of the ethers 
are given. A. C. 


Organic Polysulphides. III. Action of the Disulphides 
of the Alkali Metals and of Sodium Tetrasulphide on some 
Organic Halogen Compounds. J. S. Tuomas and R. W. 
Ripine (J. Chem. Soc., 1924, 125, 2460—2468; cf. this vol., i, 4). 
—The interaction of the disulphides of the alkali metals with 
organic halides in ether gives rise to organic disulphides. In 
aqueous media, however, a sodium polysulphide solution con- 
taining sufficient sulphur to form the disulphide reacts with allyl 
iodide, forming diallyl pentasulphide tetraiodide. Sodium tetra- 
sulphide and organic halides interact, forming a mixture of organic 
di- and penta-sulphides, the latter preponderating. Diethyl 
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disulphide, allyl iodide, and mercuric oxide give the compound 
m. p. 946° (decomp.). A substance, 
Co 120: .CLS,Heg., was prepared from diallyl disulphide and mercuric 
chloride. 
Evidence is produced for the X*S:S-X structure of the disulphides 
of the alkali metals (cf. Thomas and Rule, T., 1917, 111, 1063). 
L. F. H. 


Preparation of Ethyl Acetate and Ethyl Acetoacetate. K.G. 
Roserts (J. Soc. Chem. Ind., 1924, 43, 295—2977).—Ethy] acetate 
of high purity is best obtained by heating equimolecular proportions 
of absolute alcohol and glacial acetic acid under a reflux condenser 
with 0-1 part of sulphuric acid for 10 minutes and then distilling 
from an oil-bath at 130°. Purified from alcohol by shaking with 
water and fractionation, and dehydrated over potassium carbonate, 
the ester is finally heated with phosphoric oxide and fractionated. 
The best yields of ethyl acetoacetate resulted from the pure ethyl 
acetate condensed by means of perfectly clean sodium and 5% of 
absolute alcohol. Factors to be guarded against are traces of water 
or of sodium hydroxide in the reaction mixture. B. W. A. 


Glycerides of Cacao Fats. K. AMBERGER and J. Baucu 
(Z. Unters. Nahr. Genussm., 1924, 48, 371—390).—The fatty acids 
of unhardened cacao fat consist of 43—45% of oleic acid, 23—25% 
of palmitic acid, and 31—33°%, of stearic acid; in the hardened 
condition, 22-7° of palmitic acid and 77% of stearic acid are present. 
The glycerides of the unhardened fat comprise about 55% of 
glyceryl «-palmitate fy-dioleate, 20% of glyceryl §-palmitate 
ay-distearate, of glyceryl «-distearate-y-oleate, and small 
quantities of tristearin and glyceryl $-palmitate ay-distearate. The 
hardened fat contained 25° of tristearin, 20% of glyceryl 8-palmitate 
ay-distearate, and 55% of glyceryl a-palmitate By-distearate. 

G. 8. W. 


Higher Fatty Acids. Eicosanoic and Stearic Acids. 
G. T. Morean and A. R. BowEn (J. Soc. Chem. Ind., 1924, 43, 
346—348).—Hydrolysis of cacao butter cannot be used as a method 
for obtaining eicosanoic acid, no acid higher than stearic acid being 
isolated. The graph showing the relationship between m. p. and 
composition of mixtures of stearic and eicosanoic acids indicates the 
formation of a compound, Mixtures of 
of each acid are inseparable by fractional crystallisation. I. E. B. 


Catalysis of Linseed Oil Oxidation. I. P.SLansky (Chem. 
Umschau, 1924, 31, 277—280).—Various substances such as calcium 
carbonate, calcium sulphate, and barium sulphate, insoluble in 
cold linseed oil, considerably accelerate the “drying” of the 
oil when incorporated with it to form a paste, and a more marked 
acceleration is produced under these conditions by compounds of 
lead, manganese, and cobalt, insoluble in cold linseed oil. The 
catalytic activity of these substances is greater the finer their state 
of division. Substances such as graphite, carbon-black, and various 
organic dyes which inhibit the drying of linseed oil similarly show 
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a greater effect when more finely divided. These effects are due 
to surface adsorption, and no sharp distinction can be drawn 
between these heterogeneous catalysts and the homogeneous 
(micro-heterogeneous) catalysts such as the colloidally soluble 
driers. Doubt is thrown on the theories of the production of 
intermediate chemical compounds between the catalyst and the 
reacting substances. P. M. 


Catalysis of Linseed Oil Oxidation. II. Theory of the 
Mechanism of Catalysis. P. Stansky (Chem. Umschau, 1924, 
31, 281—282).—Oxides and carbonates of metals such as lead and 
calcium have a far stronger accelerating effect on the drying of 
linseed oil than have the sulphates of these metals. These basic 
substances have some affinity for the unsaturated carboxyl group 
and this is held to accelerate the oxidation of the oil according to 
a development of the views of Harkins and Langmuir on the polar 
distribution of the molecules at a liquid surface. According to 
these views, the more reactive unsaturated carbon chains of the 
oil molecule would be directed towards the interior of the liquid, 
while the less reactive glyceride group would be directed towards 
the surface. The basic catalysts adsorb the molecules of the oil 
by virtue of their affinity for the carboxyl groups of the glyceride 
end of the molecule, which therefore becomes directed inwards, 
leaving the unsaturated carbon chains outwards so that they now 
more readily undergo oxidation. Conversely, ‘‘ carbophilic ’’ sub- 
stances such as graphite and lampblack adsorb the oil by attraction 
of the unsaturated carbon chains, so that these become directed 
inwards with consequent inhibition of their rate of oxidation. 

P.M. 


Hydrolysis of Esters of Ketonic Acids. A. SkrasBat, F. 
PrarF, and H. Arrotp1.—(See ii, 139.) 


a-Alkyl-levulic Acids. H. Gautt and T. SaLtomon (Ann. 
Chim., 1924, [x], 2, 1833—209).—A republication in greater detail 
of work previously abstracted (A., 1922, i, 427, 873). The general 
conclusion is reached that complete hydrolysis of alkylacetonyl- 
malonic esters increases in difficulty with rise in the weight of the 
substituting alkyl group by reason of the steric effects thus 
produced. H. J. E. 


Rate of Hydrolysis of Ethyl Orthocarbonate. A. SKRABAL 
and M. BaLTapscHIEWA.—(See ii, 139.) 


Optical Superposition. VI. Methyl-n-hexylcarbinyl Di- 
methoxysuccinates. T. 8. Parrerson and C. BucHanan (J. 
Chem. Soc., 1924, 125, 2579—2590; cf. T., 1907, 91, 705; 1915, 
107, 142; A., 1924, i, 1041).—In the case of the /-octyl dimethoxy- 
succinates, the rotatory power of the i-form is not identical with 
the mean of the rotatory powers of the esters of the d- and l-acids, 
in contradiction to the principle of optical superposition. The 
divergence from the principle of the substances described in this 
paper is, however, small. The assumption by Hudson (A., 1917, 
i, 445) of the integrity of the principle is criticised. 
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l-see.-Octyl d-dimethoxysuccinate, b. p. 196°/4 mm., d’ 0-9794, 
[a +48-27°, l-sec.-octyl |-dimethoxysuccinate, b. p. 190°/4 mm. 
ca., 0-9764, and 1-sec.-octyl i-dimethoxysuccinate, 
b. p. 199—201°/4 mm., d’ 0-9775, [a}$4,—14:17°, are described, 
together with the rotatory powers under different conditions of 
temperature and solution. d-sec.-Octyl d-dimethoxysuccinate, b. p. 
202°/5 mm., (in alcohol), d-sec.-octyl 1-dimethoaxy- 
succinate, b. p. 194°/4 mm., and d-sec.-octyl i-dimethoxysuccinate, 
b. p. 202°/5 ly are also described. L. F. H. 


Derivatives of Tetra-acetylmucic Acid. L. J. Smown and 
A. J. A. Gut~taumin (Compt. rend., 1924, 179, 1324—1326; cf. 
Maquenne, A., 1888, 676; Skraup, A., 1894, i, 15).—Tetra-acetyl- 
mucic acid, m. p. 258° or 276°, is converted by water into acetic 
acid and mucolactone, but may be rapidly recrystallised. Its 
potassium (+8H,0), barium, ammonium, and hydroxylamine salts 
were isolated; it is completely hydrolysed on warming with alkali 
hydroxide. The action of hydrochloric acid on its methyl-alcoholic 
solution gives methyl mucate, which with acetic anhydride and 
zinc chloride yields methyl tetra-acetylmucate, m. p. 197°, b. p. 
250°/1 mm., whence the amide and anilide may be prepared. A 
trace of sulphuric acid causes reaction of thionyl chloride with 
solution of tetra-acetylmucic acid in acetyl chloride and the acid 
chloride so obtained shows remarkable stability towards boiling 
water but with alcohols forms the corresponding esters. F.M. H. 


Vapour Pressure and Chemical Constant of Formaldehyde. 
S. Mart and J. Guosu (J. Indian Chem. Soc., 1924, 1, 37—43).— 
Liquid formaldehyde can be preserved unchanged at temperatures 
below —30° if dried by means of phosphoric oxide. The results 
of determinations of vapour pressure are given by logp=—6500 /4-67' 
+1-75 logT —0-035T /4-6+-3-3, where 29=6500 cal. and the chemical 
constant is 3-3. The liquid has b. p. —21° and 2 is calculated as 
5160 cal., whence 4/7 is 20-5 units. G. M. B. 


Condensation of Formaldehyde. I. Condensation with 
Magnesium Oxide. H. Scumatruss and K. (Ber., 1924, 
57, [B], 2101—2104).—Formaldehyde undergoes condensation 
with remarkable ease when heated under 2 atm. pressure in aqueous 
solution in the presence of magnesium oxide. The primary change, 
consisting in the formation of methyl alcohol and formic acid, is 
complete as soon as the magnesium oxide is dissolved and the 
solution is neutral. Somewhat later, the formation of sugars 
commences and is complete within a few minutes. Finally, the 
sugars become converted into an acid and a coloured compound. 
The latter substances are produced independently of one another. 
If formaldehyde is in excess, the acid is formed, but not the coloured 
compound, the production of which is a certain indication that the 
formaldehyde has been utilised completely. The sugars contain 
— and a pentose; aldoses do not appear to be 
formed. H. W. 
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Autoxidation and Anti-oxygenic Action. XII. Active 
Autoxidisable Form of Acraldehyde. Movrgvu, C. 
Durralisse, and M. BapocuEe (Compt. rend., 1924, 179, 1229— 
1235; cf. A., 1924, i, 635; ii, 602)—The results are given of 
experiments made to test the authors’ theory, according to which 
anti-oxygens hinder the autoxidation of an autoxidisable sub- 
stance, by converting the active form into the ordinary form. 

Besides the ability to unite directly with free oxygen, the active 
form of acraldehyde exhibits also the capacity to undergo con- 
densation to an insoluble resin, disacryl, this change commencing 
only when the oxidation of the aldehyde is complete. It has been 
shown previously that quinol retards the autoxidation of 
acraldehyde, and it is now found that the same compound retards 
also the condensation of the aldehyde to disacryl, even when such 
condensation is effected apart from autoxidation. It is, therefore, 
possible that quinol exerts a de-activating action on acraldehyde, 
but this action cannot be of sufficient intensity to explain the 
anti-oxygenic action. 

The light of the visible spectrum appears to exert either no effect 
or but a very slight one on acraldehyde molecules, the activation 
of the aldehyde being due either to internal causes or to radiations 
outside the visible spectrum. 


Aluminium Amalgam as a Reducing Agent in the Sugar 
Series. D. R. Nang and F. J. Paton (J. Chem. Soc., 1924, 125, 
2474—2476).—In neutral solution aluminium amalgam is almost 
without action on sugars, but in the presence of a trace of ammonia 
dextrose, mannose, and galactose are reduced to the extent of 
80—95°%, and the corresponding alcohols may be isolated in a yield 
of 55% of the sugaremployed The catalytic effect of the ammonia 
is attributed to the formation of compounds of the aldehyde- 
ammonia type. The reduction of the disaccharides, lactose and 
maltose, proceeds less satisfactorily, presumably owing to hydrolysis. 

L. F. H. 


Amylene- and Butylene-oxidic Forms of Tetramethyl- 
galactose. W.N. Haworrts, D. A. RvELL, and G. C. WEsTGARTH 
(J. Chem. Soc., 1924, 125, 2468—2474).—Pryde (T., 1923, 123, 
1808) has provided evidence to show that the usual form of tetra- 
methylgalactose has the amylene-oxide structure (I). In the 
course of his work, however, a tetramethylgalactose was employed 
which must have contained structural isomerides. The work has 
been repeated using a specimen of the sugar stated to be free from 
isomerides. The same conclusion as that of Pryde has been 
reached, there being too small an amount of impurity in his 
specimens to invalidate the results. 

A new form of methylgalactoside has been isolated and converted 
into the corresponding tetramethylmethylgalactoside, b. p. 112°/ 
0-015 mm., np 1-4405, [«])—45-2° in water, from which a tetramethyl- 
galactose, b. p. 136°/0-05 mm., mp 1-4540, [«]>—21-2° in water, was 
obtained. This sugar is probably 2: 3 : 5 : 6-tetramethylgalactose 
(II) since, on oxidation, it yields the 2:3: 5: 6-tetramethylgalac- 
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tonolactone described by Pryde (loc. cit.). It therefore probably 
has the butylene-oxide structure (y-form), a conclusion which is 
confirmed by its instability towards permanganate. On the basis 
of these results it is suggested that former claims to have isolated 
tetramethyl-y-galactose (Cunningham, T., 1918, 113, 596) should 
be revised. The formation of octamethyldigalactose from tetra- 
methyl-y-galactose (Cunningham, loc. cit.) is also called in question. 


CH-OH— CH-OH 
| | Hv-OMe 
MeO-CH O MeOVH ary 
MeO-CH | L CH 
HO HU-OMe 
CH,*OMe CH,:OMe 
L. F. H. 


Cellulose. K. Hess (Z. angew. Chem., 1924, 37, 993—1003).— 
From the optical activity and mass-action relationships it has 
been shown (A., 1924, i, 142) that in cuprammonium solution the 
cellulose molecule reacts in its simplest chemical-structural form, 
C,H,,0;. Celluloses of all origins, whatever their degree of solu- 
bility or dispersity, are substantially identical in cuprammonium 
solution with normal cotton cellulose. Further, the Réntgen diagram 
shows that the cellulose regenerated from cuprammonium solution 
is identical with the original cotton; no chemical change is detected. 
Hydrocellulose has been resolved into a mixture of structurally 
intact cellulose with cupric-reducing cellulodextrins. Hydro- 
cellulose prepared by the method of Knoevenagel and Busch 
(A., 1922, i, 636), also the cellulose regenerated by hydrolysis of 
certain types of cellulose acetate, are completely soluble in 8°, 
sodium hydroxide solution. These solutions can be fractionated by 
precipitation with ammonia and the resulting celluloses are struc- 
turally intact when examined in cuprammonium solution, identical 
with cotton cellulose but retaining each its own specific solubility 
or degree of dispersion. Cellulose of this type has been described 
as ‘cellulose A ” (loc. cit.); it can be prepared directly by Knoe- 
venagel and Busch’s method by working at sufficiently low temper- 
atures. A series of different cellulose acetates of various degrees of 
solubility has been examined; these all yield intact cellulose after 
hydrolysis, differing somewhat in solubility in 8% sodium hydroxide. 
Cellulose triacetate has been prepared as large, well-defined crystals 
from solutions in tetrachloroethane or tetrachloroethylene, the 
colloid presumably crystallising in combination with the solvent. 
By the optical method, in cuprammonium solution it has been shown 
that lichenin is not identical with cellulose. [Cf. Karrer, A., 1924. 
i, 373, 501.] J. F. B. 


Reserve Cellulose and Cellulose. P. Karrer (Z. angew. 
Chem., 1924, 37, 1003—1007).—Lichenase (cf. A., 1923, i, 1182) 
is a mixture of enzymes, the true lichenase being always accompanied 
by cellobiase and gentiobiase. The various components are affected 
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differently on storage or by diffusion, the cellobiase disappearing 
first. The rapidity of saccharification depends essentially on the 
preparation of the substrate in a highly dispersed condition. The 
unit of lichenase is defined as the quantity of enzyme in 0-1 g. of 
dry material which at 37° in a medium having an acidity of 
pa 5°28 will saccharify 1 g. of lichenin to the extent of 20%, 
in 2 hours. Within the limits of 10—40°, conversion the quantity 
of lichenin saccharified is proportional to the square root of the 
enzyme concentration. Two kg. of green malt contain lichenase 
equivalent to the product obtained from 35—40 snails (about 
95 units); germinated oats and maize contain only 4—} of this 
amount. Cotton cellulose precipitated from cuprammonium solu- 
tion is saccharifiable by lichenase to the extent of 50% ; by repeating 
the process of solution, precipitation, and digestion with the enzyme 
the whole of the cellulose may ultimately be converted into dextrose. 
Thus it appears that to a certain extent the resistance of the perma- 
nent celluloses as compared with the reserve celluloses depends on 
the compactness of the micellar structure which is resolved on 
dispersion. J. ¥. B. 


Absorption of Sodium Hydroxide by Cellulose from 
Solutions. W. ViIEwEG (Z. angew. Chem., 1924, 37, 1008—1010). 
—The absorption curve of sodium hydroxide from aqueous solutions 
by cellulose shows the formation of a compound, (C,H,,0;).,NaOH, 
in solutions containing from 16 to 35 g. of sodium hydroxide 
per 100 c.c.: there are indications of another compound, 
C,H,)0;,NaOH, at concentrations above 40 g. per 100 c.c. The 
experimental evidence has been repeated in consequence of con- 
trary statements by Rassow and Wadewitz (A., 1924, i, 374), whose 
conclusions are shown to be based on analyticalerrors. J. F. B. 


Alkali-cellulose. E. Hrvsrer (Z. angew. Chem., 1924, 37, 
1010—1013).—The conclusions of Vieweg (preceding abstract) are 
confirmed and the evidence of the formation of a compound, 
(CgH490;).,NaOH, in solutions of sodium hydroxide between 16 
and 24% concentration by weight is definite. At higher concentra- 
tions, the alkali-cellulose seems to attract sodium hydroxide by 
adsorption, and the quantity is influenced by working at higher 
temperatures. Additional confirmation of the chemical combina- 
tion between cellulose and sodium hydroxide is afforded by the 
establishment of similar relations with other alkali hydroxides. 
Lithium, sodium, and potassium hydroxides all show absorption 
curves with a characteristic flattening corresponding with the 
molecular ratios (CgH,)0;).: M’OH. This region is obtained with 
solutions of lithium hydroxide at 9—11%, sodium hydroxide at 
16—24°%,, and potassium hydroxide at 25—35%. Cesium hydroxide 
differs from the other alkalis in that the curves indicate a com- 
bination in the ratio (CgH,90;)3 : CsOH in liquors containing 45— 
of cesium hydroxide. J. F. B. 

Relations between Age of Cellulose and the Properties of 
Nitrocellulose prepared from it. L.Mrunrer and A. BREGUET 
(Rev. gén. Colloid., 1924, 2, 289—-294).—Preparations were made 
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by dissection of the stem of the common poplar representing 
four different periods of growth of the same tree; these were 
separately converted into cellulose by digestion with sodium 
hydroxide. The region of the heart gave the lowest yield of cellu- 
lose and the peripheral region consisting of wood of not more than ° 
8 years’ growth came next. The highest yield was obtained from 
the wood of 8 to 24 years. The copper value of the purified cellulose 
decreased regularly from the heart to the periphery, and the con- 
tent of «-cellulose increased in the same order. In general it was 
observed that the older portions of the wood yielded a weaker 
cellulose and one more easily swollen by water than the younger 
portions, the cellulose of which could be regarded as more resistant 
and more highly polymerised. These four celluloses were nitrated 
under similar conditions, giving nitrates containing from 10-5 to 
10-9% of nitrogen, and the relative viscosities of the acetone solutions 
of the products were ranged in a series of increasing values from the 
centre outwards as follows: 128; 201; 248; 697. J. F. B. 


Nitrates of Oxycelluloses, Hydrocelluloses, and Cellulose 
Hydrates. K. Atsuxi (J. Fac. Engin. Imp. Univ. Tokyo, 1924, 
45, 55—108).—The degree of chemical modification of the cellulose 
portion of a cellulose nitrate may be determined by the copper value 
of the regenerated cellulose. Hydrolysis without secondary changes 
is effected by digesting for 6—10 hours at 25—30° with 100 parts 
of a 16% solution of ammonium hydrosulphide. The copper value 
of the purified regenerated cellulose is always higher than that 
of the original, the difference being due to the unavoidable hydrolysis 
taking place during nitration. This difference is greater the higher 
the percentage of water in the nitrating acid and the greater the 
divergence of the proportions of the two acids from the ratio 1: 1 
by weight. The nitration of oxycelluloses of increasing degrees of 
oxidation yields a series of products in which the yield and percen- 
tage of nitrogen decrease, the solubility in 10% camphor-alcohol 
increases, and the viscosity in acetone decreases in proportion as 
the copper value of the original oxycellulose rises. When, however, 
this value reaches about 10 a sudden deterioration in all the 
characters of the nitrate is observed and it is inferred that this point 
represents a definite rupture of the cellulose nucleus, beyond which 
the copper value ceases to be a true measure of the degree of chemical 
modification. Nitrates of oxycellulose, as distinguished from those 
of normal cellulose, are susceptible to decomposition by boiling with 
2% sodium sulphite solution and a certain degree of fractional 
separation may be carried out by this reagent. Mercerised cotton 
differs from normal cotton by the more profound hydrolysis induced 
by the nitrating acid, the lower viscosity of its nitrates, and the higher 
copper value of the regenerated cellulose. J. F. B. 


Primary $-Amino-alcohols having the General Formula 
P. Briton (Compt. rend., 1924. 
179, b. p. 132°/ 
22 mm. (hydrochloride, m. p. 115°), has been prepared by reducing 
the oxime (cf. Betti, A., 1898, i, 649) of ethyl ««-diethylacetoacetate 
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with sodium in absolute alcohol. The benzoyl derivative of the 
hydrochloride has m., p. 180°. .C, 


Synthesis of certain Dipeptides of Complex Natural 
Amino-acids. L. Havestapt and R. Frickr.—(See i, 162.) 


Preparation of Ethyl Cyanoacetate. O. C. STEPHENS (J. 
Soc. Chem. Ind., 1924, 43, 313—3141T; 327—3287r).—The usual 
method of preparing ethyl cyanoacetate from chloroacetic acid, 
although giving an 85% yield, involves the laborious separation of 
cyanoacetic acid. It was found that: (a) by preparing ethyl 
chloroacetate from trichloroethylene (cf. Imbert, A., 1909, i, 453, 
694, 873), and thence forming ethyl cyanoacetate, yields of 48%, 
were obtained; the process is simple and economical; (b) by 
esterifying chloroacetic acid, and then transforming the ethyl 
chloroacetate into ethyl cyanoacetate, the yield is 35%; (c) 
preparing cyanoacetic acid from chloroacetic acid and esterifying 
without isolation of the acid, yields, under favourable conditions, 
60% of ethyl cyanoacetate and some ethyl malonate. B.W. A. 


Synthesis of Carbamide from Carbon Dioxide and 
Ammonia under Atmospheric Pressure. I. K. C. Bary 
(Sci. Proc. Roy. Dublin Soc., 1924, 18, [1—4], 23—-28).—A mixture 
of carbon dioxide and ammonia was passed, at atmospheric pressure, ~ 
through the annular space between a water-cooled glass tube and 
an outer quartz tube, heated at 500° and above in an electric 
furnace. Carbamide and ammonium cyanate were deposited on 
the cold tube. The best results were obtained by using the gases 
in the ratio of 1 vol. of ammonia to 4 vols. of carbon dioxide. The 
yield of carbamide increases with the temperature up to about 700°, 
and is improved by the use of catalysts such as aluminium oxide 
or thorium oxide. In one instance, a yield of 25% (on ammonia) 
of carbamide was obtained. By again passing the exhaust gases, 
together with the vapour of the ammonium salts which had been 
deposited on the portions of the tube outside the furnace, through 
the apparatus, a yield of about 50°, was obtained. C. J.S. 


Interaction of Sulphur Monochloride with Organic Acid 
Amides. II. K. G. Nark and C. 8. Patent (J. Indian Chem. 
Soc., 1924, 1,27—35; cf. T., 1921, 119, 1166).—The type of product 
obtained from sulphur monochloride and an acid amide depends on 
the strength of the acid residue of the latter. s-Dihexoylhydrazine 
(C;H,,°CO),N.H,, m. p. 111—112°, from sulphur monochloride 
and hexoamide, is reconverted into the latter by reduction. s-Di- 
valerylhydrazine, (CyHy*CO),N,H,, m. p. 123°, and s-diisobutyryl- 
hydrazine, m. p. 120—121°, are described. Chloroacetamide gives 
the compound (CH,Cl-CO-NH),S, m. p. 165° (decomp.). The follow- 
ing substances are described: s-hexachlorodiacetylhydrazine, 
(CCl,-CO),N,H,, m. p. 148—149°, from trichloroacetamide ; cyano- 
acetamide C-disulphide, [CN-CH(CO-NH,)],S., m. p. 103° (decomp.), 
from cyanoacetamide;  s-di(isobutyramidophenyl) disulphide, 
(CHMe,*CO-NH-C,H,).S., m. p. 100—102° (decomp.), from 
tsobutyranilide ; s-di(phenylacetamidophenyl) disulphide, 
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(CH,Ph:CO-NH-C,H,),S., m. p. 162—163°, from phenylacetanilide, 

which yielded, on nitration, a tetranitro derivative, m. p. 148—150° ; 

s-di(acetory formanilidophenyl) trisulphide, 
[NHPh-CO-C,H,(OAc)],S8,, 

m. p. 78° (decomp.), from acetylsalicylanilide. G. M. B. 


Hydroferrocyanides and Hydroferricyanides of Organic 
Bases. IV. W. M. Cummine (J. Chem. Soc., 1924, 125, 2541— 
2542; cf. T., 1922, 121, 1287; 1923, 123, 2457; A., 1924, i, 778).— 
A description is given of the hydroferrocyanides of mono- and 
di-methylaniline, p-bromodimethylaniline, p-nitrosodimethylaniline, 
and o-dianisidine, and of the hydroferricyanides of aniline, o-, m-, 
and p-toluidine, o- and m-phenylenediamine, mono- and di-methy]- 
aniline, p-bromodimethylaniline, p-nitrosodimethylaniline, pyridine, 
quinoline, isoquinoline, $-naphthylamine, piperazine, piperidine, 
benzylamine, hexamethylenetetramine, o-anisidine, p-xylidine, and 
dimethylaminoazobenzene. The hydroferricyanides of hydrazo- 
benzene and o-hydrazotoluene have been prepared. 

Certain isomerides (0- and p-toluidine, quinoline and isoquinoline) 
may be separated by means of the different solubilities of their 
hydroferricyanides. L. F. H. 


Preparation of Hydroxylated Aliphatic Arsinic Acids. Les 
ETABLISSEMENTS PouLENcC FRERES and C. OEcHSLIN (Brit. Pat. 
206152 ; cf. A., 1923, i, 906).—The former patent is extended to the 
action of an alkali arsenite on aliphatic substances of the formula 


H,C—UHR: where R represents H, Me, Et, CO,H, or CH,-OH. 
W. T. K. B. 


Irreversible Catalysis of Unsaturated Cyclic Hydrocarbons. 
II. N. D. Zevinsxki (Ber., 1924, 57, [B), 2055—2057; cf. A., 
1923, i, 767).—cycloHexene is quantitatively and rapidly decom- 
posed by palladised asbestos at temperatures below 164-5° into 
benzene (1 mol.) and cyclohexane (2 mols.); the catalysis is irrevers- 
ible since cyclohexene cannot be produced from benzene and cyclo- 
hexane under similar conditions. The three methylcyclohexenes 
and methylenecyclohexane are decomposed similarly into toluene 
and hexahydrotoluene at 116—118°. W. 


Octahydroindene and its Behaviour towards Catalytic 
Dehydrogenation. N. D. and P. Borissov (Ber., 
1924, 57, [|B], 2060—2061).—Octahydroindene, b. p. 163-5—164-5°/ 
765 mm., di* 0-8790, nii° 1-4711 (cf. Eykman, A., 1904, i, 25), 
is quantitatively prepared by the catalytic hydrogenation of indene 
in the presence of palladised asbestos (30%). As expected from a 
substance containing the hexamethylene and pentamethylene rings, 
it is ede by the same catalyst at 300—305° into tetra- 

-CH-CH:-CH, 
hydroindene, b. p. 171—172°/757 mm., 
0-9274, 1-5153. A similar dehydrogenation is effected 
under like conditions by nickelised aluminium oxide, which, at a 
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slightly higher temperature (320—325°), also causes rupture of the 
pentamethylene ring and formation of benzene, toluene, and ( ?) 
xylene. H. W. 


Isomerisation of Decahydronaphthalene. N. D. ZELINSKI 
[with M. GavEpovskaJa] (Ber., 1924, 57, [B], 2062—2063).—Chlor- 
ination of decahydronaphthalene under conditions which will be 
fully described subsequently yields chlorodecahydronaphthalene 
(chloronaphthane), b. p. 114—116°/20 mm., 1-0588, 
15121, which is only partly converted by alcoholic potassium 
hydroxide solution into octahydronaphthalene, b. p. 195—196°, 
d? 0-9134, n# 1-4965. The chlorodecahydronaphthalene, which is 
unattacked by alkali hydroxide, is transformed by fuming hydriodic 
acid at 250° into a decahydronaphthalene, b. p. 185—187°/743 mm., 
d? 0-8681, n2 1-4687, which is not identical with the cis- or trans- 
decahydronaphthalene described by Eisenlohr and Polenske (A., 
1924, i, 1291). H. W. 


Mechanism of Substitution Reactions in the Aromatic 
Nucleus. E. pre B. Barnett and J. W. Cook (Rec. trav. chim., 
1924, 43, 897—898).—According to the Dewar formula of benzene 
(T., 1922, 121, 1133, 1148; 1923, 123, 2081; cf. T., 1905, 87, 
1347), the contention of Prins (this vol., i, 18) that substitution in 
the aromatic nucleus cannot be preceded by the formation of an 
additive compound is without foundation. On that basis, the addi- 
tive compound would more probably revert to the aromatic state 
than undergo further addition. In some cases, however, substitution 
may take an entirely different course: the substituent may first 
enter a side-chain and then migrate to the nucleus. W. E. E. 


New Process of Nitration with the Aid of Nitrogen 
Oxides from the Air or Ammonia. I. A. SCHAARSCHMIDT 
(Ber., 1924, 57, [B], 2065—2072)—Aromatic compounds react 
readily with nitrogen peroxide in the presence of aluminium chloride, 
forming complexes of the type 2AICI,,3PhC1,3N,0,, which are very 
sensitive to water, but otherwise comparatively stable. The 
nitrogen peroxide may be used in the liquid form or as the mixture 
obtained from air or by the combustion of ammonia, provided that, 
in the latter case, the water formed simultaneously is carefully 
removed. The most suitable molecular proportions of aluminium 
chloride, benzenoid compound, and nitrogen peroxide are 0-66: 3: 1. 
The complex appears to be saturated, since it does not react with 
bromine or chlorine or add a second N,O, group. The action of 
aluminium chloride is influenced by temperature and the nature of 
the benzenoid compound. With chlorobenzene, the process, when 
started, proceeds in a uniform manner at the atmospheric temper- 
ature. Below 10°, benzene, aluminium chloride, and nitrogen 
peroxide yield an additive compound which requires to be gently 
warmed before the desired reaction takes place, whereas this occurs 
with chlorobenzene at —35°. Ferric chloride acts more slowly, 
but more nearly quantitatively. With toluene, complications occur 
because of the oxidising action of nitrogen peroxide on the methyl 
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group. The complex compounds are decomposed by withdrawal! 
of the metallic chloride by means of water. The resulting additive 
compound of nitrogen peroxide and benzene is, as a derivative of 
dihydrobenzene, unstable and its decomposition into nitrobenzene 
and nitrous acid cannot be prevented by cooling. The nitrated 
product remains dissolved in the excess of benzenoid compound ; 
it consists almost exclusively of the mononitro derivative, the 
proportion of saponifiable by-products being negligibly small. The 
aqueous solution contains aluminium chloride and nitrous acid, 
which decomposes into nitric acid and pure nitric oxide; the latter, 
after treatment with oxygen or air, is used for further charges. 
Subsequent treatment of the aqueous solution with ammonia yields 
pure aluminium or ferric hydroxide, ammonium nitrate, and 
ammonium chloride. 

Chlorobenzene gives a mixture of p- and o-chloronitrobenzenes 
in the ratio 77:23, the high proportion of the former allowing 
86% of it to be isolated by expression. The ratio is very little 
affected by variation in temperature. H. W. 


Arylamine Salts of some Sulphonic Acids of the Benzene 
Series. I. Benzenemonosulphonic Acid. C. M. Keywortn 
(J. Soc. Chem. Ind., 1924, 43, 341—3427).—The arylamine salts 
of benzene- and toluene- sulphonic acids are useful for the identific- 
ation of these sulphonic acids and of small quantities of amines. 
They have definite melting points and crystallise well. The 
N-substituted arylamines do not readily form salts with the above 
acids, and the basic salts of diamines were not obtained pure. 
m-Nitro-p-toluidine and 8-aminoanthraquinone failed to form salts. 
The following salts of benzenesulphonic acid are described : aniline, 
m. p. 240°; o-toluidine, m. p. 176°; m-toluidine, m. p. 173°; p-tolu- 
idine, m. p. 205°; «-naphthylamine, m. p. 234°; 8-naphthylamine, 
m. p. 248°; p-nitro-o-toluidine, m. p. 222°; m-nitroaniline, m. p. 
236°; m-xylidine, m. p. 233°; benzidine, m. p. above 300°; 0o-tol- 
idine, m m. p. 310°; dianisidine, m. p. 277°; m-phenylenediamine, 
m. p. above 320°; p-phenylenediamine, m. p. ‘above 320°; p-chloro- 
aniline, m. p. 295° : ; 0-chloroaniline, m. p. 204°; y-cumidine, mM. p. 
217°; p-anisidine, m. p. 182°; p- -phenetidine, m. p. 171°. The 
approximate solubility of each salt is given. I. E. B. 


Extraction of the Isomeric Xylenes from Crude “ Xylol.’’ 
T. S. Parrerson, A. and R. (J. Chem. 
Soc., 1924, 125, '2488—2490 ; cf. A., 1923, i, 451)—Coke-oven 
xylene (b. p. 137—141°) was shaken with sulphuric acid (d 1-84), 
and m-xylene-4-sulphonic acid together with a little o-xylene-4- 
sulphonic acid was formed in the acid layer. Dilution with water 
precipitated the acids, which when decomposed with superheated 
steam yielded m-xylene, m. p. —45-5°. The mixed o- and m-xylene- 

4-sulphonic acids were separated by fractional crystallisation of 
their calcium salts from water; the solubility of calcium o-xylene-4- 
sulphonate in water increases but that of calcium m- xylene-4- 
sulphonate decreases with rise of temperature. m-Xylene-4- 
sulphonic acid, purified by crystallisation from chloroform, has 
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m. p. 61—62°, and when decomposed by steam gives chemically 
pure m-xylene, m. p. —53° (corr.). o-Xylene-4-sulphonic acid, 
hygroscopic, has m. p. 63—64°. .C. 


Chemistry of Syntheses and Degradations by Means of 
Aluminium Chloride. G. ScurorTer [with E. van HUvL Lg, 
A. GLuscHKE, G. Stier, and H. (Ber., 1924, 57, [B}, 
1990—2003).—Technical tetrahydronaphthalene, after purification 
with sodium hydrogen sulphite, is treated with a small proportion 
of aluminium chloride during 6—10 hours at 50—70°. The pro- 
duct is fractionally distilled, whereby, in addition to benzene and 
tetrahydronaphthalene, the following substances are obtained : 
(i) a hydrocarbon, probably a perhydroanthracene, C,,4H44, b. p. 128°/ 
11 mm., m. p. 93°, which is indifferent towards bromine, nitric acid, 
sulphuric acid, or permanganate; (ii) s-octahydroanthracene, 
m. p. 73—74°, b. p. 293—295°/760 mm., 167°/12 mm., which is 
transformed into anthracene when heated with sulphur, zinc dust, 
or reduced copper (for proof of constitution, see this vol., i, 128); 
(iii) s-octahydrophenaenthrene, m. p. 16-7°, b. p. 295°/760 mm., 
167-5°/13 mm., d* 1-026, which yields phenanthrene when heated 
with sulphur ; (iv) a substance, C,,H,,, m. p. 54—55°, which has not 
OHCs (v) a mixture of 2 : 6’-ditetrahydronaphthyl, 

cH, CH< CH. CH, , m. p. 53—54°, and (mainly) 
a-phenyl-5-2-tetrahydronaphthylbutane, which are dehydrogenated 
by sulphur to 2: 2’-dinaphthyl and «-phenyl-d-naphthyl-n-butane, 
m. p. 80-5—82°, respectively. Oxidation of the phenyltetrahydro- 
naphthylbutane fraction with potassium permanganate yields 
benzoic, benzene-1 : 2 : 4-tricarboxylic, and glutaric acids, thus 
establishing the presence of the normal butyl chain in the hydro- 
carbon. Oxidation of the fraction with chromic acid in glacial 
acetic acid solution gives a ketone, Cy9H,.0, b. p. 214—216°/0-01 mm., 
which yields a semicarbazone, C,,H,,ON;, m. p. 199—200°, an 
oxime, Cyp9H.,ON, m. p. 126—128°, and an oxime acetate, C..H,;O,N, 
m. p. 91—92-5°; the ketone will be fully described subsequently. 
Aluminium chloride transforms the fraction into tetrahydronaph- 
thalene. 

s-Octahydroanthracene is partly converted by a small proportion 
of aluminium chloride at 70—80° into s-octahydrophenanthrene ; 
simultaneously, small amounts of dodecahydrotriphenylene, C,,H5,, 
m. p. 232—234° (cf. Mannich, A., 1907, i, 205), an intensely yellow 
substance, m. p. 320° (picrate, m. p. 198—201°), phenylenebisocta- 
hydroanthracenylbutane, and tetra- 
hydronaphthyloctahydrophenanthrenylbutane, 

CyoH 
are produced. Analogously, s-octahydrophenanthrene is partly 
isomerised to s-octahydroanthracene and a similar series of by- 
products. 

The production of the various compounds from tetrahydronaph- 
thalene is explained as a special case of the author's theory of the 
action of aluminium chloride in which it is assumed that the primary 
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product, Ar-AICl,,HCl, has a very marked tendency to replace the 
acid hydrogen atom by an alkyl group. The latter may be pro- 
vided by an alkyl] halide, thus giving a purely synthetic action, or 
by an alkylaromatic compound, thus leading to both synthesis and 
degradation. The first type of change usually requires at least a 
molecular proportion of aluminium chloride and takes place most 
satisfactorily at a low temperature in the presence of an inert solvent, 
whereas the second mode of action needs much less aluminium 
chloride and usually occurs with the undiluted reactant at a some- 
what elevated temperature. H. W. 


Naphthalenesulphonic Acids. VI. Sulphonation of 
Naphthalene in the Vapour Phase. J. A. Amster, D. F. J. 
Lyncu, and H.-L. Hatier (/nd. Eng. Chem., 1924, 16, 1264—1266). 
—A continuous process is described, in which naphthalene vapours 
are passed up an electrically heated cast iron tower contajning 
quartz stones, through which sulphuric acid descends and in which 
500 g. of naphthalene can be sulphonated in 14—2 hours. The 
reaction products are withdrawn at the base of the tower, and the 
excess of naphthalene and gaseous products are led away at the top 
of the tower, the former being condensed and recovered and the 
latter absorbed by sodium hydroxide. Working with the reaction 
tower at 220—245° and with sulphuric acid of 85—95°% strength, 
and using 3—34 parts of acid to 1 part of naphthalene, a yield ef 
disulphonic acids of 77—80°, of the theoretical can be obtained, 
of which 78—85%, is the 2 : 7-disulphonic acid, together with traces 
of the 8-monosulphonic acid and a small quantity of tar. 

¥. 


Arylamine Salts of the Naphthalenesulphonic Acids. II. 
Salts of «- and @-Naphthalenesulphonic Acids. R. B. Forster 
and C. M. Krywortu (J. Soc. Chem. Ind., 1924, 43, 299—3037T).— 
The aniline, p-toluidine, and m-xylidine salts are extremely useful 
for the separation of mixtures of naphthalene-«- and -$-sulphonic 
acids. Generally, the salts of the «-acid are about three times as 
soluble as those of the $-acid at the ordinary temperature. The 
salts of the «-acid with substituted amines have their melting 
points o>m>p, and of the §-acid, p>o>m. The solubilities 
of the toluidine salts for both acids are p>o>m. The titration 
and solubilities of all the salts described are given. Salts of 
N-substituted anilines are difficult to prepare. The following 
salts of «- and §$-naphthalenesulphonic acids, respectively, are 
described : aniline, m. p. 183°, m. p. 269°; o-toluidine, m. p. 237°, 
m. p. 213°; m-toluidine, m. p. 195—196°, m. p. 205°; p-toluidine, 
m. p. 181°, m. p. 211—212°; m-aylidine, m. p. 167°, m. p. 211°; 
a-naphthylamine, m. p. 230° (decomp. 275°), m. p. 240°; @-naphthyl- 
amine, m. p. 200—201°, m. p. 275—276°; benzidine, a-, m. p. 
above 330°; tolidine, «-, m. p. 294° (decomp.); dianisidine, m. p. 
272° (decomp.), m. p. 290° (decomp.); 0-chloroaniline, m. p. 237°, 
m. p. 214°; m-chloroaniline, m. p. 176°; m. p. 344°; p-chloroaniline, 
m. p. 231°, m. p. 252—253°; m-bromoaniline, m. p. 168°, m. p. 237°; 
p-bromoaniline, m. p. 224°, m. p. 244°; phenylhydrazine, m. p. 178°, 
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m. p. 217°; 2: 4-dichloroaniline, m. p. 234°, m. p. 178°; 0-anisidine, 
m. p. 208°, m. p. 207°; p-anisidine, m. p. 182°, m. p. 218°; 
o-phenetidine, m. p. 185°, m. p. 197°; p-phenetidine, m. p. 201—202°, 
m. p. 207°; y-cumidine, m. p. 198°, m. p. 236°; m-aminophenol, 
m. p. 200°, m. p. 247°; p-phenylenediamine, «-, m. p. above 330°. 
Examples are given of the use of the salts for separating mixtures 
of the two acids. I. E. B. 


Benzyl-,-thiocarbamide Salts of Naphthalenesulphonic 
Acids. R. F. CuamsBers and P. C. Scurerer (Ind. Eng. Chem., 
1924, 16, 1272—1273).—The crystalline salts obtained by warming 
together certain naphthalenesulphonic acids and _benzyl-y-thio- 
carbamide in 0-2N-hydrochloric acid solution may be used for 
identifying these acids or for preparing them in a state of purity, 
the salts being readily hydrolysed. Details are given for preparing 
salts of the following : naphthalene-«-sulphonic acid, m. p. 136—137° ; 
naphthalene-B-sulphonic acid, m. p. 188—189°; naphthalene-1 : 5- 
: disulphonic acid, m. p. 244—245° (partial decomp.); naphthalene- 
1: 6-disulphonic acid, m. p. 234—235° (decomp.); naphthalene- 
2: 7-disulphonic acid, m. p. 199—200° (decomp.); naphthalene- 
2 : 6-disulphonic acid, decomp. 200° without melting. 

W. T. K. B. 


Direct Hydrogenation and Dehydrogenation of Ace- 
naphthene. M. N. Goswami (Compt. rend., 1924, 179, 1269— 
1270).—When acenaphthene vapour is carried by excess of hydrogen 
over reduced nickel heated at 150°, a mixture of tetra- and deca- 
hydroacenaphthenes results (cf. Sabatier and Senderens, A., 1901, 
i, 459; Godchot, Bull. Soc. chim., 1908, [iv], 3, 529; Ipatiev, A., 
1909, i, 466). In the absence of hydrogen, reduced nickel exerts a 
dehydrogenating action on acenaphthene, converting it into 
acenaphthylene. FP. 


Hydrogenation of Anthracene. G. ScHRoETER [with A. 
GLUSCHKE, E. van and 8S. Gérzky] (Ber., 1924, 57, [B], 
2003—2024).—Anthracene is hydrogenated under 10—20 atmos- 
pheres at 120—150°, in the presence of tetrahydronaphthalene and 
a catalyst prepared by the precipitation of reduced nickel on 
fuller’s earth, primarily to 9 : 10-dihydroanthracene and thence to 
1:2:3:4-tetrahydroanthracene (tethracene) and_ s-octahydro- 
anthracene (octhracene). The wandering of the hydrogen atoms 
from the positions 9 and 10 is surprising, but its probability is 
supported by a number of analogous changes. 

Under the conditions mentioned above, anthracene is converted 
in a few seconds into a mixture of 9 : 10-dihydroanthracene, m. p. 
107—109°, and 1:2:3:4-tetrahydroanthracene, which are con- 
veniently separated from one another by combining the latter 
‘with picric acid, with which the dihydro compound does not unite. 
The constitution of 9: 10-dihydroanthracene is established in the 
following manner. 2-Anthramine, which does not behave as 
a normal amino compound, and to which the constitution 


C,H, H, >>C,H:N H is therefore assigned, is reduced to 2-amino- 
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9 : 10-dihydroanthracene; diazotisation followed by reduction with 
stannous chloride and concentrated hydrochloric acid converts the 
latter substance into 2-hydrazino-9 : 10-dihydroanthracene hydro- 
chloride, which is transformed by copper sulphate and sodium 
hydroxide solution into 9: 10-dihydroanthracene, identical with 
the product described above. 1:2: 3:4-Tetrahydroanthracene, 
m. p. 103—105°, yields a picrate, m. p. 116—117°, and a dibromo 
compound, m. p. 166—168°; with permanganate, it yields phthalic 
acid. Its constitution is established by its oxidation with chromic 
oxide in glacial acetic acid solution to 1: 2:3: 4-tetrahydroanthra- 
quinone, m. p. 155-5°, which is reduced by zinc dust and sodium 
hydroxide to the corresponding quinol, from which the quinone is 
regenerated by atmospheric oxidation. 1:2: 3: 4-Tetrahydro- 
anthracene is probably identical with the tetrahydroanthracene of 
Ipatiev (A., 1908, i, 330) and the y-tetrahydroanthracene of Godchot 
(A., 1904, i, 987); the 8-tetrahydroanthracene described by Godchot 
(loc. cit.) is probably a mixture of the 9 : 10-dihydro compound with 
more fully hydrogenated anthracene derivatives. Further hydro- 
genation of anthracene yields s-octahydroanthracene, m. p. 73—74° 
(identical with the product obtained from 1: 2:3 : 4-tetrahydro- 
naphthalene and aluminium chloride, this vol., i, 125), and 
subsequently a decahydroanthracene, b. p. 147—152°/10 mm., m. p. 
30—35°, which is probably not uniform. The symmetrical 
structure of octahydroanthracene is established by the following 
synthesis (cf. A., 1922, i, 1136). 1:2:3:4-Tetrahydronaphthalene 
is converted by chloroacetyl chloride in the presence of a little 
phosphoric oxide into a mixture of 2-chloroacetyl-1 : 2 : 3 : 4-tetra- 
hydronaphthalene, b. p. 202—203°/17 mm., m. p. 63—64° (semi- 
carbazone, m. p. 173°), the constitution of which is established by 
its oxidation to 1:2: 3: 4-tetrahydronaphthalene-2-carboxylic 
acid, and _ 1-chloroacetyl-1 : 2:3: 4-tetrahydronaphthalene, b. p. 
140—142°/0-2 mm. (semicarbazone, m. p. 142—143°). 2-Chloro- 
acetyltetrahydronaphthalene and ethyl sodiomalonate yield ethyl 
2-tetrahydronaphthoylmethylmalonate, from which  2-tetrahydro- 
naphthoylmethylmalonic acid, is 
prepared (the potassium trihydrogen and potassium monohydrogen 
salts are described). The acid is converted by loss of carbon 
dioxide into §-2-tetrahydronaphthoylpropionic acid, m. p. 121— 
122° (the potassium hydrogen and the normal silver salts are 
described), which is transformed by acetic anhydride into y-tetra- 


hydronaphthylcrotonolactone, m. p. 97—98°, 


and reduced by zine and hydrochloric acid to y-2-tetrahydro- 
naphthylbutyric acid, b. p. 218—220°/15 mm., m. p. 5|0—52°. The 
latter acid is converted by phosphorus pentachloride, followed by 
distillation of the product, into a mixture of 4-keto-s-octahydro- 
anthracene, b. p. 205—20'7°/13 mm., m. p. 48°, and 4-keto-s-octa- 
hydrophenanthrene, which are separated from one another by 
means of their semicarbazones, m. p. 250—251° (decomp.) and 
229—231°, respectively. 4-Keto-s-octahydroanthracene is reduced 
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by Clemmensen’s method to s-octahydroanthracene, m. p. 73—74°, 
identical with that obtained by the catalytic reduction of anthracene. 
The mixture of ketones (see above) cannot be separated into its 
components by crystallisation of the oximes or by phenylhydrazine ; 
the latter reagent readily yields the phenylhydrazone of 4-keto- 
s-octahydroanthracene, m. p. 115—118°, which, however, is trans- 
formed by boiling hydrochloric acid into the carbazole derivative, 


H ‘ 

H . p. 208° . p. 144—145° 
Ce, p. 208° (picrate, m. p 5°), 
whereas the phenylhydrazone of 4-keto-s-tetrahydrophenanthrene 


m. p. 142° (picrate, m. p. 135—137°). s-Octahydroanthracene is 
oxidised by chromic acid in glacial acetic acid solution to 1-keto- 
s-octahydroanthracene and 1 : 2: 3 : 4-tetrahydroanthraquinone. 
The recognition of the identity of 1-keto-s-octahydroanthracene 


with Godchot’s ‘‘ hexahydroanthrone,”’ has 


necessitated a lengthy revision of the work of that chemist 
(cf. A., 1904, i, 987; 1905, i, 201; 1906, i, 76, 494; 1907, i, 308, 836, 
840, 841; 1908, i, 16). The action of magnesium benzyl chloride 
on 1-keto-s-octahydroanthracene, followed by distillation, of the 
product, yields (?) 1-benzyl-Al-hexahydroanthracene, b. p. 240— 
245°/16 mm., which, contrary to Godchot’s statement, does not 
yield a picrate. The hydrocarbon is converted by addition of 
bromine and loss of hydrogen bromide into 1-benzyl-5: 6:7: 8- 
tetrahydroanthracene, which does not add bromine and by catalytic 
hydrogenation gives 1-benzyl-s-octahydroanthracene, b. p. 244— 
246°/14 mm. (monobromo derivative, m. p. 106°). 1-Keto-s-octa- 
hydroanthracene condenses with benzaldehyde in aqueous-alcoholic 
solution in the presence of potassium hydroxide to 1-keto-2-benzyl- 
ideneoctahydroanthracene, m. p. 140°, which is reduced by sodium 
and alcohol to 1-hydroxy-2-benzyloctahydroanthracene, m. p. 168— 
170°, identical with Godchot’s ‘‘ benzyloctahydroanthranol.” 
The alcohol is dehydrated by potassium hydrogen sulphate to 
2-benzyl-A'-hexahydroanthracene, b. p. 255—258°/13 mm. The 
boiling point of this substance is about 13° higher than that of the 
isomeric 1-benzyl-A!-hexahydroanthracene, whereas, according 
to Godchot, the compounds are identical. Further, 2-benzyl- 
Al-hexahydroanthracene yields a very unstable picrate and is 
converted by bromine in glacial acetic acid solution into 1 : 2-di- 
bromo-2-benzyl-s-octahydroanthracene, m. p. 119—120°, which does 
not readily lose hydrogen bromide when boiled in glacial acetic 
acid solution, being thus further differentiated from its isomeride. 
2-Benzyl-s-octahydroanthracene has b. p. 248—251°/12 mm., m. p. 
65—66°. 

1-Keto-s-octahydroanthracene is reduced by sodium and alcohol 
to 1-hydroxy-s-octahydroanthracene, m. p. 94—95°. Godchot 
records m. p. 81—82° for his octahydroanthranol, but apart from 
impurities the substances appear to be identical, since each yields 


is similarly converted into the substance, 


| 
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the phenylurethane, m. p. 153° (Godchot, m. p. 151—152°). 
1-s-Octahydroanthracenylcarbamide, m. p. 255°, is formed by the 
action of carbamide on 1-keto-s-octahydroanthracene in boiling 
alcoholic solution in the presence of a little sulphuric acid; since 
such a ready replacement of a secondary alcoholic group by the 
carbamido residue is unusual, it is probable that desmotropic change 
occurs in accordance with the scheme 


CH-¢-CH,——CH, H-CH-CH,-CH 
H 2 = H 3 
Ce Cs :C(OH)-CH, 


s-Octahydroanthracene is readily converted by concentrated 
sulphuric acid at 70° into s-octahydroanthracene-9-sulphonic acid ; 
the sodium salt (+4H,O, +5H,O, and +-CH,°CO,H), the potassium, 
ammonium, calcium, lead, and barium salts are described. s-Octa- 
hydroanthracene-9-sulphonyl chloride, m. p. 87°, is converted into 
the corresponding amide, m. p. 227—228°, the sodium salt of which 
is described. The sulphonic acid is hydrolysed by boiling con- 
centrated hydrochloric acid to s-octahydroanthracene and sulphuric 
acid. The sulphonic group appears to be eliminated as sulphuric 
acid when the sulphonic acid is treated with molten potassium 
hydroxide or bromine. s-Octahydroanthracene-9-sulphony] chloride 
is transformed by sodium hydrogen sulphite into sodium s-octa- 
hydroanthracene-9-sulphinate, which is reduced to 9-thiol-s-octa- 
hydroanthracene. 

s-Octahydroanthracene is oxidised by potassium permanganate 
to benzene-1 : 2:4: 5-tetracarboxylic acid (yield above 90%); 
the production of phthalic acid (cf. Godchot, loc. cit.) could not 
be established. The di-imide of benzene-1 : 2 : 4 : 5-tetracarboxylic 
acid is converted by sodium hydroxide into sodium dicarboxyl- 
amidobenzenedicarboxylate and by sodium hydroxide and hypo- 
chlorite into 2: 5-diaminoterephthalic acid, which is readily 
prepared in this manner. H. W. 


Hydrogenation of Phenanthrene. G. ScHRoETER [with E. 
vaN Hutte and H. (Ber., 1924, 57, [B], 2025—2032; 
cf. A., 1922, i, 1137).—Hydrogenation of purified phenanthrene 
proceeds readily as far as the production of s-octahydrophen- 
anthrene, m. p. 16-7°, identical with that obtained by the action 
of aluminium chloride on 1:2:3:4-tetrahydronaphthalene or 
s-octahydroanthracene (this vol., i, 125). The symmetrical 
nature of the product is established by the synthesis of 4-keto- 
s-octahydrophenanthrene, b. p. 194—196°/12 mm. (oxime, m. p. 
164—165°), from y-2-tetrahydronaphthylbutyric acid (this vol., 
i, 128) and by the following series of changes. 1-Chloroacety]- 
1:2:3:4-tetrahydronaphthalene is converted by condensation 
with ethyl sodiomalonate and subsequent hydrolysis of the product 
with concentrated potassium hydroxide solution into potassium 
trihydrogen 1-tetrahydronaphthoylmethylmalonate, which passes at 
130—140° into acid, 

CoH 
m. p. 93—94°. Reduction of the keto-acid by amalgamated zinc 
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and hydrochloric acid gives y-1l-tetrahydronaphthyl-n-butyric acid, 
m. p. 94—95°, b. p. 219—222°/12 mm., which is converted by 
phosphorus pentachloride and subsequent distillation of the 
product into 1-keto-3-octahydrophenanthrene, b. p. 206—208° /12 mm., 
m. p. 81—82° (semicarbazone, m. p. 254—256°; oxime, m. p. 185— 
186°). Oxidation of s-octahydrophenanthrene with chromic acid 
in glacial acetic acid solution gives 1-keto-s-octahydrophenanthrene 
with a very small proportion of 4-keto-s-octahydrophenanthrene. 
1-Keto-s-octahydrophenanthrene is reduced by sodium and alcohol 
to 1-hydroxy-s-octahydrophenanthrene, m. p. 94°, which gives 1-octa- 
hydrophenanthrenylphenylurethane, m. p. 194°, and 1-octahydro- 
phenanthrenylcarbamide, m. p. 234°. 

s-Octahydrophenanthrene is readily transformed by concen- 
trated sulphuric acid at 70° into s-octahydrophenanthrene-9- 
sulphonic acid, from which the sodium, potassium, ammonium, 
magnesium, calcium, barium, and lead salts have been prepared. 
The corresponding sulphonyl chloride, m. p. 130—131°, anilide, 
m. p. 188—189°, and amide, m. p. 158—160°, are described. The 
sulphonic acid is hydrolysed by concentrated hydrochloric acid 
with rather greater difficulty than is the case with octahydro- 
anthracene-9-sulphonic acid. 

s-Octahydrophenanthrene and chloroacetyl chloride in the 
presence of a little phosphoric oxide at 175° yield 9-chloroacetyl- 
s-octahydrophenanthrene, C,,H,,*CO-CH,Cl, m. p. 81°, b. p. 186°/0-33 
mm., which is oxidised by boiling alkaline hypochlorite solution to 
s-octahydrophenanthrene-9-carboxylic acid, m. p. 239—240° (the 
silver salt is described). The acid is also prepared by the action of 
aluminium chloride on a solution of s-octahydrophenanthrene and 
oxalyl chloride in carbon disulphide. 

s-Octahydrophenanthrene is oxidised by aqueous potassium 
permanganate to benzene-l : 2:3: 4-tetracarboxylic acid, m. p. 
238—242° (decomp.), or 264—267° (decomp.) in an open or closed 
capillary. The anhydride obtained from it by means of acetic 
anhydride has m. p. 227—229° or 190—-195°, according as the 
operation is rapidly or slowly performed. 

The dehydrogenation of s-octahydrophenanthrene by sulphur 
(cf. this vol., i, 125) can be so conducted that 1 : 2 : 3 : 4-tetrahydro- 
phenanthrene, m. p. 383—34° (picrate, m. p. 107—108°), is isolated ; 
this hydrocarbon is also obtained by the partial hydrogenation of 
phenanthrene. We 


Poly-arylated Vinylcarbinols and their Derivatives. IV. 
Course of the Dimerisation of Triphenylallene. K. ZIEGLER, 
H. Grasse, and F. Uxricu (Ber., 1924, 57, [B], 1983—1990; 
ef. A., 1924, i, 308).—The “ triphenylallene ” obtained by Meyer 
and Schuster (A., 1922, i, 540) by the action of acids on diphenyl- 
styrylearbinol has double the molecular weight required for the 
simple hydrocarbon (cf. Ziegler and Ochs, A., 1922, i, 1047). It is 
smoothly reduced by hydriodic acid to 1 : 3-diphenylhydrindene in 
place of aay-triphenylpropane expected from a substance of the 
simpler structure and hence is to be regarded as tetraphenyltruxane 
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II). Since, however, preformed 1 : 3-diphenylhydrindene 
cannot be converted into the truxane derivative, it appears probable 


H,—CPh-CH-CHPh “Ph-O,H 
6**4 6**4 
()  OHPh-CH-CPh-C,H, -CHPh, 


that triphenylallene is polymerised initially to a cyclobutane 
derivative, in which the indene rings are subsequently formed. 

Magnesium diphenylvinyl bromide is readily converted by 
benzaldehyde into aay-triphenylallyl alcohol, CHPh:CH-CPh,-OH, 
m. p. 77—78°, which in the presence of the requisite alcohol and a 
trace of mineral acid is transformed with unusual ease into the 
corresponding methyl ether, m. p. 97—98°, whereas in the absence 
of an alcohol di-a«y-triphenylallyl ether, m. p. 156°, is produced. 
Each of these compounds is converted by boiling glacial acetic acid 
in the presence of a trace of sulphuric or hydrochloric acid into 
tetraphenyltruxane, m. p. 210°, which is most readily prepared in 
this manner. Hydrogen chloride converts ««y-triphenylallyl 
alcohol or its ethers suspended in cold, anhydrous ether into 
a«y-triphenylallyl chloride, m. p. 90° (decomp.). 3-Phenylhydrind- 
l-one is transformed by magnesium phenyl bromide and subsequent 
distillation of the product under reduced pressure into 1 : 3-di- 
phenylindene, m. p. 71—72° (cf. Czensny, Diss., Halle, 1912) which, 
together with some tetraphenyltruxane, is also obtained by the 
action of phosphoric oxide on azy-triphenylallyl alcohol or its 
methyl ether. It is reduced by sodium and alcohol to 1 : 3-di- 
phenylhydrindene, m. p. 156—157°, identical with the product of 
the action of hydriodic acid and red phosphorus on “ dimeric 
triphenylallene.” 

Ethyl $-phenylpropionate and magnesium phenyl bromide give 
any-triphenylpropyl alcohol, m. p. 88°, which is dehydrated by 
acetic anhydride to «ac«y-triphenyl-A*-propene, m. p. 31—32°; 
sodium and alcohol reduce the latter substance to axy-triphen yl- 
propane, m. p. 46—47°. H. W. 


Preparation of Aromatic Amines by Reduction of the 
Corresponding Nitro Compounds. FARBENFABRIKEN VORM. F. 
Bayer & Co., and A. ENceLHaArpT (D.R.-P. 388185; from Chem. 
Zenir., 1924, ii, 545—546)—Aromatic nitro compounds are 
treated with gases containing hydrogen sulphide (e.g., crude coal- 
gas), preferably admixed with a basic substance such as ammonia, 
by passing simultaneously through a layer of porous animal or 
vegetable charcoal (cf. D.R.-P. 290656). The nitro compound is 
reduced to the amine with evolution of heat, the sulphur formed 
being deposited within the pores of the carbon. The carbon loses 
its activity when it has absorbed about its own weight of sulphur, 
but can be reactivated by removing the sulphur either by melting, 
heating, or extraction with a solvent. The rate of reduction is 
greatly increased by the presence of a small percentage of basic 
substance. Thus, nitrobenzene vapour is reduced to aniline by a 
gas containing 10 g. of hydrogen sulphide and 0-5 g. of ammonia 
per cub. m. Examples are also quoted of the reduction of sodium 
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1-chloro-2-nitrobenzene-4-sulphonate and of sodium _1-nitro- 
naphthalene-6-sulphonate in aqueous solution in presence of wood 
charcoal. F. A. M. 


Preparation of Diarylthiocarbamides. AKkTIEN-GESELL- 
SCHAFT FUR ANILIN-FABRIKATION, R. May, and B. SzELINsKI 
(D.R.-P. 387762; from Chem. Zentr., 1924, ii, 404).—-Diarylthio- 
carbamides are prepared by heating arylamines with carbon 
disulphide in presence of water and in absence of organic solvents 
or oxidising agents. Thus, diphenylthiocarbamide is prepared 
from aniline, carbon disulphide, sulphur, and water at 60°. The 
thiocarbamide from benzidine melts above 270°. Dihydrothio- 
2-perimidone is obtained from 1 : 8-naphthylenediamine. 

F. A. M. 


Acenaphthene Series. I. 2-Aminoacenaphthene. G. T. 
Morean and H. M. Srantey (J. Soc. Chem. Ind., 1924, 43, 343— 
346T).—Nitration of 3-formamidoacenaphthene, m. p. 172°, gives 
2-nitro-3-formamidoacenaphthene, m. p. 227°, which on hydrolysis 
gives the nitroamine, of which the benzoyl derivative, m. p. 233°, 
is not hydrolysed by hydrochloric acid under pressure. Subjected 
to the Sandmeyer reaction, the nitroamine gives 3-iodo-2-nitro- 
acenaphthene, m. p. 148°, and reduction of this compound by tin 
and hydrochloric acid gives 2-aminoacenaphthene, m. p. 87°. The 
reduction was unsuccessful employing sodium hyposulphite or 
hydrogen and palladium in alcoholic solution. The new base 
gives a colourless diazo solution, forming red pigments with 
6-naphthol and resorcinol, but gives no colour reaction with ferric 
chloride. The picrate, decomp. 190—200°, acetyl, m. p. 176°, and 
benzoyl, m. p. 196°, derivatives are described. Nitration of 
3-iodoacenaphthene gives 3-iodo-4-nitroacenaphthene, m. p. 179— 
180°, and 3-iodo- ?-nitroacenaphthene, m. p. 151—153°, the former 
on reduction giving 3-aminoacenaphthene (picrate, decomp. 190— 
200°), thereby orienting the nitro group, whereas the latter has 
not been obtained pure in sufficient quantity for further examination. 
The nitro group probably occupies the 1- or 6-position, the 5-, 7-, 
and 8-positions being less likely. I. E. B. 


Bromo Derivatives of Phenol and the Mobility of their 
Bromine Atoms. M. Koun and A. Fink (Monatsh., 1924, 4, 
183—195; cf. Kohn and Miiller, A., 1909, i, 567; Kohn and Bum, 
A., 1912, i, 760).—Tetra- and penta-bromophenols when subjected 
to the Friedel and Crafts reaction in the presence of benzene have 
their ortho and para bromine atoms replaced by hydrogen, only 
those in the meta position remaining. 2:3: 4:6-Tetrabromo- 
phenol; prepared by the methods of Benedikt (A., 1880, 246) 
and of Auwers and Biittner (A., 1899, i, 36) reacts with benzene 
in the presence of anhydrous aluminium chloride at 100° to form 
bromobenzene and m-bromophenol. m-Bromophenyl benzoate, tri- 
clinic crystals, has m. p. 87—89°. Pentabromophenol, prepared 
by adding phenol to a solution of aluminium bromide in bromine, 
forms 3 : 5-dibromophenol, b. p. 274—276°/755 (uncorr.), m. p. 81°. 
The crystals are monoclinic, 6 :c=3-5576: 1: 5-3019, B=90° 
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143’. This method of preparation is more convenient than those 
previously described (cf. Blanksma, Rec. trav. chim., 1907, 27, 
25—41). 3: 5-Dibromophenyl benzoate has m. p. 80°. Tribromo- 
phenol bromide under the same conditions as tetrabromophenol 
yields phenol and bromobenzene (cf. Kohn and Miiller, loc. cit.), 
together with higher-boiling bromophenols, especially if the reaction 
period is short. 2:4: 6-Tribromophenol has b. p. 282—290°/746 
mm. (very slight decomp.). Tribromoanisole, prepared by methy]l- 
ation of the phenol with methyl sulphate, has b. p. 297—299°, 
higher (unusual) than the corresponding phenol. It forms mono- 
clinic crystals, a : b : c=2-0461 : 1 : 3-1888, B=92° 2010”. 2:3:4:6- 
Tetrabromoanisole has m. p. 105—106°; pentabromoanisole, m. p. 
173—174°. Di-2 : 4: 6-tribromophenyl ethylene ether, 
C,H, 

m. p. 222—223°, is prepared from tribromophenol, ethylene 
bromide, and sodium ethoxide, and the corresponding trimethylene 
ether, m. p. 165°, from trimethylene bromide. Similarly, from 
tetrabromophenol, di-2:3:4:6-tetrabromophenyl ethylene ether, 
m. p. 177°, and the corresponding trimethylene ether, m. p. 149°, 
were prepared. That the ethylene have higher m. p. than tie 
corresponding trimethylene derivatives is in agreement with 
similar dihydroxybenzene ethers (cf. Kohn and Wilhelm, A., 1923, 
i, 558; Kohn and Safrin, A., 1923, i, 559). A. C. 


Behaviour of Nitrophenols with p-Toluenesulphonyl 
Chloride. S. M. Sané and S. S. Josnr (J. Chem. Soc., 1924, 
125, 2481—2484).—It has previously been shown that nitrophenols 
react with p-toluenesulphonyl chloride in two ways: mononitro- 
phenols form p-toluenesulphonyl esters in presence of sodium 
carbonate or diethylaniline: polynitrophenols, with sodium 
carbonate as condensing agent, also yield such esters, but in presence 
of diethylaniline are converted into chloropolynitrobenzenes (A., 
1908, i, 525; 1909, i, 23; 1912, i, 104). This rule was followed by 
all compounds examined with the exception of 6-chloro-2 : 4-di- 
nitro-m-cresol, which in presence of diethylaniline gave 6-chloro- 
2 : 4-dinitro-m-tolyl p-toluenesulphonate, m. p. 125°. 

The following p-toluenesulphonyl esters were prepared: 4: 6-di- 
bromo-2-nitrophenyl p-toluenesulphonate, m. p. 140°; 2: 6-dibromo- 
4-nitrophenyl p-toluenesulphonate, m. p. 128—129°;  2-bromo- 
4: 6-dinitrophenyl p-toluenesulphonate, m. p. 157°; 2:4: 6-tri- 
bromophenyl p-toluenesulphonate, m. p. 113°. 

1-Chloro-2-bromo-4 : 6-dinitrobenzene, m. p. 63°, obtained by the 
action of p-toluenesulphony! chloride on 2-bromo-4 : 6-dinitrophenol 
in presence of diethylaniline, contains a very labile chlorine atom. 
By action of dry ammonia in boiling alcoholic solution, it yields 
2-bromo-4 : 6-dinitroaniline, m. p. 153°. When heated with aniline 
and sodium acetate in alcohol, it forms 2-bromo-4 : 6-dinitro- 
diphenylamine, orange-yellow crystals, m. p. 150°. 2: 4-Dinitro- 
phenoxazine, reddish-violet, silky needles, m. p. 215°, was obtained 
in a similar way from o-aminophenol, and dibromotetranitrodiphenyl- 
p-phenylenediamine, purple-red crystals, m. p. above 340°, was 
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produced by condensation with p-phenylenediamine. Condensation 
with dimethylaniline in alcohol gave 2-bromo-4 : 6-dinitrodimethyl- 
aniline, orange-red crystals, m. p. 96°. 

Nitration of m-chlorophenol with a mixture of fuming nitric acid 
and acetic acid gave a 3-chlorodinitrophenol, m. p. 92°, apparently 
identical with 3-chloro-4 : 6-dinitrophenol (A., 1912, i, 659). With 
p-toluenesulphonyl chloride and diethylaniline, this yielded crystals, 
m. p. 102°, probably 1 : 3-dichloro-4 : 6-dinitrobenzene. P. C. 


Bromo Derivatives of o-Cresol and the Mobility of their 
Bromine Atoms. M. Koun and M. Jawetz (Monatsh., 1924, 
44, 197—207).—3 : 5-Dibromo-o-hydroxybenzyl bromide, prepared 
by the method of Auwers and Schréter (A., 1906, i, 259), reacts with 
the dihydroxybenzenes to form diphenylmethane derivatives 
instead of (as might be expected) hydroxybenzyl ethers. When 
heated with 4 mols. of pyrocatechol and 1 mol. of potassium 
hydroxide, it gives 3 : 5-dibromo-2 : 3’ : 4’(or 2 : 2’ : 3’)-trihydroxydi- 
phenylmethane (from analogy the 2 : 3’ : 4'-structure is more probable) 
m. p. 157—159°. The benzoyl derivative, C,,H,.0,Br., has m. p. 
75°.  3:5-Dibromo-2 : 3’ : 6’ -trihydroxydi phenylmethane, which 
colours at 160° and carbonises at higher temperatures, is formed on 
heating with quinol; benzoyl derivative, m. p. about 145°. With 
resorcinol, 3 : 5-dibromo-2 : 2’: 4’(or 2: 2’: 6’ or 2:3’ : 5’)- 
diphenylmethane, becoming yellow at 190°, m. p. about 202°, 
formed; benzoyl derivative, m. p. 132° (not sharp). Reasons are 
given in favour of the 2:2’:4’-formula. Tetrabromo-o-cresol heated 
with benzene and aluminium chloride (this vol., i, 133) gives bromo- 
benzene and a dibromocresol differing from those known, 
probably 4 : 6-dibromo-o-cresol, m. p. 98—101°, triclinic crystals ; 
benzoyl derivative, m. p. 91—93°. 3: 5-Dibromo-o-hydroxybenzyl 
bromide, when heated with benzene and aluminium chloride, does 
not form a diphenylmethane derivative, but phenol and bromo- 
benzene (cf. this vol., i, 133). A. C. 


Substituted Carbonates derived from p-Cresol. R. H. 
GrirFitH (J. Chem. Soc., 1924, 125, 2625—2628).—Bromination of 
3: 3’-dinitroditolyl carbonate yields a tetrabromocarbonate which 
hydrolyses to a dibromocresol, pale yellow needles, m. p. 135° 
presumably 2 : 5-dibromo-p- -cresol. Sulphonation of the dinitro- 
ditolyl carbonate with fuming sulphuric acid (18% SO.) gives, 
after hydrolysis, a nitro-p-cresolsulphonic acid, monopotansim salt, 
pale brown, dipotassium salt, scarlet, presumably : 2-nitro- p-cresol- 
6-sulphonic acid. 

3 : 3’-Dibromoditolyl carbonate, m. p. 134°, is best prepared by the 
action of carbonyl chloride on 2 -bromo- ~p- -cresol. Direct bromination 
of ditolyl carbonate yields a mixture of 3: 3’- and 2: 2’-dibromo- 
ditolyl carbonates. 2: 2’-Dibromoditolyl carbonate has m. p. 
119°. 

The nitration product of 3 : 3’-dibromoditolyl carbonate yields 
on hydrolysis mainly 6-bromo-3-nitro-p-cresol (configuration not 
certain), yellow crystals, m. p. 62°, volatile in steam. “A little non- 
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volatile material, possibly 3-bromo-5-nitro-p-cresol, is produced 
at the same time. P. ©. 


Boric Acid Compounds of Pyrocatechol. H. Wei. and 
M. ApuER (Ber., 1924, 57, [B], 2091).—The pyrocatechol-boric acid 
derivatives described by Rosenheim and Vermehren (A., 1924, i, 
1194) have been obtained previously by the authors (cf. Adler, 
Diss., Giessen, 1923). H. W. 


Preparation of 4-Chloro-6-nitro-m-anisidine. J. R. H. 
Wuiston (J. Soc. Chem. Ind., 1924, 43, 3707).—2 : 5-Dichloro- 
acetanilide in sulphuric acid solution is nitrated to 2 : 5-dichloro- 
4-nitroacetanilide by treatment at 5° with a mixture of nitric and 
sulphuric acids. After hydrolysis by heating with aqueous sodium 
hydroxide solution, the free amine is converted into 4-chloro-6-nitro- 
m-anisidine (m. p. 156°) by heating under a reflux condenser at 100° 
with methyl] alcohol in the presence of sodium hydroxide. 


Preparation of r-o-Dihydroxyphenylethanolmethylamine 
Hydrochloride. Soc. DES USINES 
ANCIENNEMENT GILLIARD, P. MONNET ET CARTIER (D.R.-P. 388534 ; 
from Chem. Zentr., 1924, ii, 545).—r-0-Dihydroxyphenylethanol- 
methylamine alcohol) hydro- 
chloride, m. p. about 140°, prepared from the free base, is stable 
in the solid state and non-hygroscopic. F. A. M. 


Bromotrinitromethane. III. E. Scumipt and W. Barruo- 
LoME [and, in part, R. Asmas] (Ber., 1924, 57, [B], 2039—2040 ; 
cf. A., 1923, i, 645).—y-Bromo-8-methoxypropylbenzene, 

CH,Ph-CH(OMe)-CH,Br, 

b. p. 80—81°/0-05 mm., d? 1-3134, n® 1-5349, is obtained by the 
action of bromotrinitromethane on a solution of allylbenzene in 
methyl alcohol. y-Bromo-$-ethoxypropylbenzene has b. p. 85—86°/ 
0-04 mm. Safrole in the presence of methyl alcohol yields 3: 4- 
b. p. 138—139° /0-08 
mm., 1-4672, ni} 1-5595. 
benzene, b. p. 101—103°/0-1 mm., d? 1-3570, n® 1-5428, and 
4-methoxy-y-bromo-8-methoxy propylbenzene, b. p. 126—127°/0-6 mm., 
d? 1-3355, n*®) 1-5370, are also described. H. W. 


Diphenylphenylacetylenylcarbinol [Triphenylpropargyl 
Alcohol]. Ethers. II. C. Movurrv, C. Durraissz, and H. 
Buatt (Bull. Soc. chim., 1924, [iv], 35, 1412—1424; cf. A., 1923, 
i, 921).—Triphenylpropargyl alcohol, like triphenylcarbinol, is 
converted into ethers on treatment with an alcohol and sulphuric 
acid, but under the influence of the acid simultaneously isomerises to 
pheny! 8-phenylstyryl ketone, CPhiC-CPh,-OH —> COPh-CH:CPh,, 
and special precautions are necessary for the isolation of the ethers. 
The constitution of the methy] ether is established as CPhiC-CPh,*OMe 
by its synthesis by methylation of the alcohol with methyl iodide 
in the presence of potassium, and by the action of sodium methoxide 
on the chloride, CPhiC-CPh,Cl, by the absence of reaction for 
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hydroxyl with magnesium ethyl bromide, and by thermochemical 
data (see following abstract). The methyl ether is much the most 
insoluble of the ethers and the solubility increases in the order 
methyl, ethyl, propyl, the solubility of the propyl ether in light 
petroleum being exceptionally great. These ethers are very stable 
towards alkalis but are readily hydrolysed by acids, regenerating 
the carbinol, which at once undergoes isomerisation. The velocity 
with which the phenyl $-phenylstyryl ketone is formed differs in 
the three cases, being most rapid with the more soluble ethyl and 
propyl ethers. That hydrolysis precedes isomerisation is shown 
by the precipitation of the methyl ether when either the propyl 
or ethyl ether is treated with methyl alcohol and sulphuric acid. 
The mechanism of the isomeric change is discussed; in view of 
Meyer and Schuster’s results (A., 1922, i, 556), it probably involves 
the addition of water or hydrogen chloride, or, essentially, migration 
of hydroxyl and enol-keto isomeric change : CPhiC-CPh,,OH —> 
CPh(OH):C:CPh, —> COPh-CH:CPhyg. 

Triphenylpropargyl methyl ether, m. p. 124°, is obtained almost 
quantitatively by the action of excess of methyl alcohol on the 
alcohol in the presence of sulphuric acid in the cold. The ethyl 
ether, m. p. 51—52°, is similarly obtained, the reaction product 
being treated with water and ether after 5 minutes. The propyl 
ether, similarly obtained, has m. p. 42—43°. On treatment with 
hydrogen bromide, the methyl ether is converted quantitatively 
into phenyl §$-phenylstyryl ketone. R. B. 


Thermochemical Study of Triphenylpropargyl Alcohol 
and its Derivatives. P. Lanprizv and H. Burarr (Bull. 
Soc. chim., 1924, [iv], 35, 1424—1436).—Determinations of 
the heats of combustion of triphenylpropargyl alcohol, 
CPh,(OH)-C:CPh, and its ethers and of phenyl §-phenylstyryl 
ketone and phenyl] ketone confirm the 
conclusions previously reached regarding the constitution of these 
substances. The difference between the heats of combustion of 
triphenylpropargyl alcohol and its methyl ether is normal. 
Similarly, the differences between the heats of combustion of the 
methyl, ethyl, and propyl ethers are normal for members of a 
homologous series. The transformation of triphenylpropargyl 
alcohol into phenyl §-phenylstyryl ketone is attended by 
evolution of heat, and the difference between the heats of combustion 
of the latter and phenyl $-hydroxy-£8-diphenylethyl ketone agrees 
with that normally required for the addition of water to an ethylenic 
linking, thereby confirming the formula assigned to the ethylenic 
ketone. R, B. 


and 8-Naphthalenesulphonylalanines. W. M. CoLLEs 
and C. 8, Gipson (J. Chem. Soc., 1924, 125, 2505—2510).— 
dl-«-Naphthalenesulphonylalanine, m. p. 133-5°, prepared from 
dl-alanine and «-naphthalenesulphonyl chloride, was resolved by 
using first brucine and then strychnine (cf. A., 1915, i, 801). The 
brucine salt of d-x-naphthalenesulphonylalanine (2}H,O) has 
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m. p. 145°, [«]},,—12-3° in ethyl alcohol. The strychnine salt of 
has m. p. 132°, [«]%,,—19-63° in 
ethyl alcohol. The rotatory power of the optically active «-naph- 
thalenesulphonylalanines in alcohol or acetone is opposite in sign 
to that of solutions of their sodium salts in water. d-«-Naphthalene- 
sulphonylalanine, m. p. 141-5—142-5°, [«]%,,—23° in alcohol or 
acetone; sodium salt [«]%,.+35° in water. 1-«-Naphthalene- 
sulphonylalanine, m. p. 141-5—142-5°, [a]%,+23° in alcohol; 
sodium salt —34:5° in water. 

The physical constants now determined for the $-naphthalene- 
sulphony]l derivatives are more accurate than those published by 
previous workers (A., 1903, i, 24; 1907, ii, 489). A solution of 
dl-8-naphthalenesulphonylalanine, m. p. 150—150-5°, readily pre- 
cipitates the sparingly soluble strychnine salt of the d-acid, and the 
crude /-8-acid remaining in the mother-liquor was purified by first 
separating the very sparingly soluble brucine salt of the racemic 
B-acid. The almost pure /-$-acid left in solution was completely 
purified by one recrystallisation of the ammonium salt from alcohol. 
The strychnine salt of d-$-naphthalenesulphonylalanine, 14H,0, 
m. p. 197°, has [«]?,,—9-94° in ethyl alcohol. The brucine salt of 
dl-8-naphthalenesulphonylalanine, H,O, m. p. 188-5°, has [«]%q, 
—19-9° in ethyl alcohol. The $-naphthalenesulphonylalanines in 
solution in alcohol show an optical rotation having the same sign 
as the solutions of their respective sodium salts in water. Their 
constants are, d-8-naphthalenesulphonylalanine, m. p. 127—128°, 
as sodium salt in water; /-8-naphthalenesulphonyl- 
alanine, m. p. 127—128°, [«]#{,,.—22-0° in ethyl alcohol. P.C. 


Action of Organo-magnesium Compounds on Nitriles. 
Benzonitrile. E. Ecrors (Bull. Soc. chim. Belg., 1924, 33, 
521—524; cf. A., 1924, i, 853)—The magnesium compound from 
the action of magnesium benzyl chloride on benzonitrile is decom- 
posed by water at a low temperature. With hydrogen chloride, 
the ethereal solution of the products gives a precipitate, m. p. 213° 
(indef.), from which, by treatment with ammonia, phenyl benzyl 
ketone and 3:4: 5-triphenylpyrazoline are isolated. The sub- 
stance, m. p. 213°, is therefore probably a mixture of the hydro- 
chlorides of 3 : 4 : 5-triphenylpyrazoline and phenylbenzylketimine 
or diphenylbenzylbenzylideneketoisoketimine (cf. Moureu and 
Mignonac, A., 1921, i, 108). The action of acetic anhydride on 
the same magnesium compound gives WN-acetylphenylbenzyl 
ketimine, m. p. 197—198° (40% yield). In alcoholic solution dry 
hydrogen chloride converts this product into phenylbenzylketimine 
hydrochloride, m. p. 137°, from which the free base, m. p. 92—93°, 
is liberated by the action of ammonia in ether solution. Attempts 
to condense the ketimine with itself or with benzonitrile in the 

resence of sodium carbonate or anhydrous zinc chloride failed. 
hen the magnesium compound is added slowly to a large excess 
of water, only phenyl benzyl ketone is formed. Hence the tetra- 
phenylhexahydrodiazine and the triphenylpyrazoline, formed as 
by-products when water is gradually added to the magnesium 
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compound, must arise from slow decomposition of the latter by 
water, possibly through local rise of temperature or through the 
action of magnesium chloride. W. E. E. 


Dioximes. XXI. G. Ponzio (Gazzetta, 1924, 54, 887—890). 
—The author regards Gastaldi’s statements (A., 1923, i, 
1236; 1924, i, 733, 1208) on the «-modification of the oxime of 
benzoylformhydroxamic acid as erroneous, since phenylhydroxy- 
glyoxime, NOH°:CPh-C(OH):NOH, exists in only one form and the 
supposed «-modification of the above oxime is the supposed @-modi- 
fication in an impure state, as may readily be shown by crystallising 
the product from ether. Similar considerations hold also for the 
supposed «- and #-forms of the oxime of p-toluoylformhydroxamic 


acid. Further criticisms on Gastaldi’s work are advanced. 
T. P. 


Preparation of Acetylsalicyloyl Peroxide. L. Vanino and 
F. HeRzerR (Arch. Pharm., 1924, 262, 441—442).—A solution of 
acetylsalicyloyl chloride in a little acetone is added to an excess of 
an ice-cold, moderately concentrated hydrogen peroxide solution, 
which is rapidly stirred (cf. Vanino and Uhlfelder, A., 1904, i, 1014). 
The product (yield, 39° of theory) is filtered off, dried, dissolved 
in chloroform, and precipitated by adding light petroleum ; m. p. 
109—110° (decomp.). W.A.S. 


Action of Organo-magnesium Compounds on Phthalo- 
nitrile. I. R. Weiss and E. Freunp (Monatsh., 1024, 45, 
105—114).—3-Amino-1 : 1-dibenzyl-w-isoindole (I), m. p. 180-5° 
(hydrochloride, hygroscopic, m. p. 85—94°), was obtained by the 
action of ethereal magnesium benzyl chloride on phthalonitrile in 
benzene. When heated with acetic Perm this yielded diacetyl- 
dibenzyliminophthalimidine (II), m. p. 122—123°, which afforded 
the anhydro derivative (III) or (IV), m. p. 167—168°, together with 
a substance, m. p. 135°, when boiled with alcoholic potassium 
hydroxide. The anhydro derivative was unaffected by heating 
at 180°. Dibenzylphthalimidine, m. p. 196—197°, was obtained, 


C(CH,Ph), C(CH,Ph), 
(LL) Ko >N CoH 
C\NaAc 
C(CH,Ph) C(CH Ph) 
<cH, ‘Me 


together with a substance, m. p. 160°, by heating the above diacety] 
derivative with hydrochloric acid at 180°. N-Methyldibenzyl- 
phthalimidine, m. p. 150—152°, was obtained by the exhaustive 
methylation of the above 3-amino-1 : % w 


J 
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Nuclear Hydrogenation of Aromatic and Heterocyclic 
Compounds with Colloidal Platinum as Catalyst. A. Sxrra 
(Ber., 1924, 57, [B], 1977—1982).—Colloidal platinum is more 
active than the spongy metal in causing hydrogenation in the 
nucleus of cyclic compounds, but the intensity of its action depends 
frequently on the concentration as well as on the fineness of division 
of the metal. Further, in the majority of cases there is a limit of 
temperature and gaseous pressure below which hydrogenation 
proceeds slowly if at all. 

[With K. Warwnat.]— Phenylene-1l-acetic-2-propionic acid, 
CO,H’CH,°C,H,*[CH,],,CO,H, is more readily hydrogenated at 
50° under 3 atm. pressure in the presence of colloidal platinum than 
in that of spongy platinum, giving hexahydrophenylene-1-acetic-2- 
propionic acid, m. p. 107°, in almost quantitative yield (contrast 
Helfer, A., 1923, i, 1228). 

[With H. Rerrmeyer.|—Technical benzylamine, which cannot 
be hydrogenated by nickel at 170—180°, is transformed by hydrogen 
at 3 atm. pressure and 50—60° in the presence of colloidal platinum 
rapidly and quantitatively into cyclohexylmethylamine, b. p. 162°; 
under closely similar conditions, 6-phenylethylamine gives 8-cyclo- 
hexylethylamine, b. p. 188°. isoQuinoline is reduced only to 
1: 2:3: 4-tetrahydroisoquinoline when hydrogenated in the presence 
of colloidal platinum under conditions which lead to the deca- 
hydrogenation of quinoline (cf. Helfer, loc. cit.; Skita and Schon, 
Chem.-Zitg., 1914, 38, 605); if, however, the concentration of the 
catalyst is increased, a further absorption of hydrogen occurs 
steadily, although not very rapidly, and decahydroisoquinoline, 
b. p. 207° (phenylearbimide derivative, C,,Hj,ON,, m. p. 123°), is 
quantitatively produced. 

1:2:3:4-Tetrahydroisoquinoline is converted by ethylene 
chlorohydrin into 2-8-hydroxyethyl-1 : 2 : 3 : 4-tetrahydroisoquinoline, 
b. p. 166—167°/12 mm. (methiodide, m. p. 148°; acetate of meth- 
iodide, m. p. 127°). H. W. 


Preparation of Naphthalic Acid by Oxidation of Ace- 
naphthaquinone. J. R. H. Wuiston (J. Soc. Chem. Ind., 1924, 
43, 370T).—A suspension of acenaphthenequinone in aqueous sodium 
hydroxide solution is oxidised by excess of hydrogen peroxide to 
naphthalic acid, which passes into solution as its sodium salt. The 
naphthalic acid is obtained from the filtrate, in yields of 95%, of 
theory, by precipitation with hydrochloric acid. 


Ring-chain Tautomerism. XI. The Fluoresceins and 
Rhodamines. S. Durr and J. F. Tuorpe (J. Chem. Soc., 1924, 
125, 2524—2538).—In the fluoresceins and rhodamines, the change 
from colourless base to coloured salt is generally accepted as being 
due to a change in structure from the lactone to the quinone form, 
but the precise mechanism of this change has not hitherto been 
determined. The authors advance the hypothesis that this change 
is a typical example of ring-chain tautomerism; for example, 
between the individuals I and III, with transient formation of the 
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intermediate compound IJ. Experimental evidence in favour of 
this hypothesis is obtained by examination of the absorption bands 


O O O 
/\O\/ A, 


CO,H CO 
(I.) (II.) (III.) 


(in the ultra-violet) of the fluoresceins and rhodamines derived from 
succinic and glutaric acids. 

In earlier papers (T., 1922, 121, 650, 1430, 1765; 1923, 123, 
113, 1206) it has been shown that the conditions of ring-chain 
tautomerism between two substances of types IV and V are 


E, 


primarily determined by the distance apart of the elements E, and 

E,, the dotted line representing a chain of elements. This distance 

is affected by the number of elements in the chain or by the influence 

exerted by groups, attached to the elements in the chain, on the 

carbon tetrahedral angle. It has been proved that the attachment 

of groups to the carbon atoms of succinic 

0 or glutaric acid depresses the tetrahedral 

HO/ YY Y jou angle so as to affect the stability of ring 

complexes formed from these acids. Con- 

in the fluoresceins and rhod- 

amines of the type of the annexed formula 

H (succinylfluoresceins) the stability of the 

R ‘ 2 ? lactone ring will be affected in a series 

CO where R Ri are made H H, Me Me, Me Et, 

Et Et, and the cyclohexane ring. This 

would be evident in the neutral solution of the base or phenol by 

the fact that the absorption spectra would diminish in intensity in 
the order given. 

The following compounds have been prepared, and their absorp- 
tion spectra agree with the hypothesis; there is an equilibrium in 
neutral solution between the lactone and quinone forms and this 
equilibrium changes with the alteration of the tetrahedral angle. 

Succinylfluorescein, pinkish-brown needles, m. p. 234° ; as-dimethyl-, 
brown needles, m. p. 262—264°; as-methylethyl-, brown needles, 
m. p. 252°; as-diethyl-, yellow needles, m. p. 262°; as-cyclohexane- 
succinyl fluorescein, brown needles, m. p. 278°. Glutarylfluorescein, 
pinkish-brown needles, m. p. 235°; 88-dimethyl-, brownish-yellow 
needles, m. p. 240—245°; 88-methylethyl-, brown needles, m. p. 
278—280° ; 88-diethyl-, yellowish-brown needles, m. p. 162—165°; 
8-cyclohexaneglutarylfluorescein, yellowish-brown needles, m. p. 
238—242°. 
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Succinyirhodamine hydrochloride, brown, m. p. 225—230°; 
as-dimethyl-, brown, m. p. 282—284°; as-methylethyl-, brown, 
m. p. 260—265°; as-diethyl-, brown, m. p. 250—252°; as-cyclo- 
hexane derivative, dark red, m. p. 110—112° (free base). Glutaryl- 
rhodamine, reddish-violet, m. p. 190—195°; (8-dimethyl-, violet- 
red, m. p. 165—170°; @8-methylethyl-, violet-red, m. p. 112—115°; 
BB-diethyl-, m. p. 120—125°; 8-cyclohexane derivative, dark 
violet-red, m. p. 150—153°. The rhodamines in each case are 
derived from m-dimethylaminophenol. 

aa-Diethylsuccinic acid, m. p. 108°, was prepared by allowing 
ethyl «-cyano-$$-diethylacrylate and potassium cyanide to react 
in alcohol for 2 weeks at the ordinary temperature, followed by 
hydrolysis with hydrochloric acid. The condensation of as-disub- 
stituted succinic anhydrides with resorcinol (or m-dimethylamino- 
phenol) occurs at the carbon atom next to the CH, group. This 
was proved by fusing as-dimethylsuccinylfluorescein with potassium 
hydroxide at 250°, when resorcinol and isovaleric acid were formed. 


C. 


Some [in Part Corrective] Data from Dissertations and 
Other Literature. E. Bampercer (Ber., 1924, 57, [B], 2082— 
2091).—y-Phenylacryl-N-phenylnitron [cinnamaldoxime N-phenyl 
ether] (cf. A., 1923, i, 60; Hindermann, Diss., Ziirich, 1897; 
Weitnauer, Diss., Ziirich, 1904) is converted by sodium amalgam 
and alcohol into a mixture of benzidine and diphenyline (which 
are probably due to fission of the nitron into its components by 
the alcoholic alkali), N-y-phenylpropylaniline, b. p. 190—190-5°/8 
mm., d'? 1-034, njf* 1-59191 (hydrochloride, m. p. 169—170° after 
softening at 160°; nitrate, m. p. 171°; nitroso derivative), and a 
secondary amine, C,;H,,ON, m. p. 90—91°, which is certainly 
not identical with y-phenylpropionanilide (contrast Bigiavi and 
Marri, A., 1924, i, 518). Phenyl-N-phenylnitron is reduced 
similarly to benzylaniline, whilst o-hydroxyphenyl-N-phenylnitron, 
m. p. 116°, o-hydroxyphenyl-N-p-tolylnitron, m. p. 117°, and 
o-hydroxyphenyl-N-p-bromophenylnitron, m. p. 186—187°, yield, 
respectively, o-hydroxybenzylaniline, m. p. 113°, o-hydroxybenzyl- 
p-toluidine, m. p. 122°, and o-hydroxybenzyl-p-bromoaniline, m. p. 
126°. 

The nitrons are adapted to the identification of arylhydroxyl- 
amines and aldehydes. The following individual substances are 
described : N-phenyl ethers of p-nitrobenzaldoxime, m. p. 184—185° 
(Blaskopf, Diss., Basel, 1895); p-hydroxybenzaldoxime, m. p. 214° 
(cf. Hindermann, Diss., Ziirich, 1897); furfuraldoxime, m. p. 92°; 
piperonaldoxime, m. p. 133—134°; vanillinoxime, m. p. 217—218° 
(cf. Weitnauer, Diss., Ziirich, 1904). N-p-Tolyl ethers of benzald- 
oxime, m. p. 123°; p-nitrobenzaldoxime, m. p. 147—148°; m-nitro- 
benzaldoxime, m. p. 133°; anisaldoxime, m. p. 129°; cinnamald- 
oxime, m. p. 168° (cf. L’Orsa, Diss., Ziirich, 1896). N-Xylyl ethers 
of benzaldoxime, m. p. 130°; p-nitrobenzaldoxime, m. p. 121—122°; 
m-nitrobenzaldoxime, m. p. 113°5°; anisaldoxime, m. p. 94°; 
cinnamaldoxime, m. p. 153° (cf. Baum, Diss., Ziirich, 1899). 
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p-Chlorophenyl ethers of benzaldoxime, m. p. 177-5—178°; p-nitro- 
benzaldoxime, m. p. 192°; m-nitrobenzaldoxime, m. p. 179—180°; 
cinnamaldoxime, m. p. 176—176-5°; salicylaldoxime, m. p. 179-5— 
180:5°; anisaldoxime, m. p. 174—175° (cf. Devas, Diss., Ziirich, 
1896). N-p-Bromophenyl ethers of benzaldoxime, m. p. 179-5°; 
p-nitrobenzaldoxime, m. p. 209°; m-nitrobenzaldoxime, m. p. 187-5°; 
cinnamaldoxime, m. p. 183—184° (cf. Stiegelmann, Diss., Ziirich, 
1896). 

The product obtained by Ter-Sarkissanz (Diss., Ziirich, 1899) 
by the action of hydrobromic acid on m-tolylhydroxylamine is 
shown to be the 6-bromo compound, and not the 2-derivative. 
The following derivatives are described: acetyl compound, m. p. 
103—104°; phenylbromotolylthiocarbamide, m. p. 137°; phenyl- 
bromotolylcarbamide, m. p. 207°; N-salicylidenebromotoluidine, 
m. p. 83°. H. W. 


Benzene Substitution. I. ‘Indirect Substitution. S. 
Sxraup and K. Poitier (Ber., 1924, 57, [B], 2033—2038).—The 
action of zine chloride on m-tolyl acetate at 140—160° yields 
unchanged material, a little m-cresol, and o0-acetyl-m-cresol. 
p-Acetyl-m-cresol is not formed when m-tolyl acetate remains in 
contact with zine chloride during several weeks at the atmo- 
spheric temperature, and hence cannot be an intermediate product 
in the formation of the ortho isomeride. The probability that 
the production of the latter substance from m-tolyl acetate is due 
to resubstitution and not to intramolecular change is strengthened 
by the observation that the acetate undergoes fission, probably 
into chlorozine tolyloxide, C,H,Me-O-ZnCl, and acetyl chloride, 
which then undergo a type of Friedel-Crafts reaction. This view 
is confirmed by the production of 3’-chloro-2-hydroxry-4-methyl- 
benzophenone, m. p. 147°, when the reaction is carried out in the 
presence of m-chlorobenzoyl chloride, which displaces the more 
volatile acetyl chloride. If, however, the mixture of m-tolyl 
acetate and zinc chloride (v. s) is saturated with hydrogen chloride 
and preserved at the atmospheric temperature during several 
weeks, p-acetyl-m-cresol is obtained in 30% yield (cf. Eykman, 
A., 1904, i, 664). The ortho isomeride is produced as an inter- 
mediate phase, since its yield diminishes as that of the para com- 
pound increases, and, further, the conversion of pre-formed ortho 
into para compound occurs under almost identical conditions. The 
change in the reverse direction is effected by zinc chloride at 140°. 
The sharp contrast in the modes of formation of o- and p-acetyl- 
m-cresol is attributed to the directive influence of the methyl 
group. With phenyl acetate, on the other hand, the action of 
zine chloride and hydrogen chloride yields exclusively p-hydroxy- 
acetophenone, whereas both isomerides are formed with zinc 
chloride alone, which is certainly not the case with m-tolyl 
acetate. It appears that changes involving a unimolecular trans- 
formation as an intermediate phase are restricted to substances 
which can exist in more or less completely ionised forms. 


H. W. 
g2 
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Preparation of isoBenzylidenedeoxybenzoin. J. Pascua 
(Anal. Fis. Quim., 1924, 22, 509—512; cf. Garcia Bants and Pascual, 
A., 1922, i, 734).—By the action of bromine on benzyldeoxy- 
benzoin in carbon tetrachloride solution 6-bromobenzyldeoxybenzoin, 
m. p. 86—87°, is obtained. On treating it with silver acetate in 
cold acetic acid solution, isobenzylidenedeoxybenzoin is obtained. 

G. W. R. 


Isomeric Benzoyl Derivatives from Vinyldiacetonamine. 
F. 8. Krpprne and T. Greastey (J. Chem. Soc., 1924, 125, 2611— 
2616).—Vinyldiacetonamine cannot be benzoylated by the Schotten- 
Baumann method. By heating benzoyl chloride with vinyldiaceton- 
amine on the water-bath, two products can be formed according 
to the proportions taken, the products being structural isomerides. 

With 1 mol. of benzoyl chloride and 2 mols. of the vinyl base, 
N-benzoylvinyldiacetonamine, C,;Hy0.N, m. p. 155—156°, is 
formed, giving an oxime, m. p. 183—184°, and a semicarbazide, 
m. p. 186—187°. The compound does not combine with bromine 
nor does it reduce potassium permanganate in the cold, and when 
distilled it yields by decomposition benzonitrile and benzamide. 
The compound is doubtless, therefore, the normal N-benzoylvinyl- 
diacetonamine. 

Vinyldiacetonamine with slightly more than 1 mol. of benzoyl 
chloride yields an oil from which ill-defined crystals, m. p. 110—111°, 
can be separated. This compound is isomeric with the N-benzoyl 
derivative, gives benzonitrile and benzamide on distillation, but 
is unsaturated. Its semicarbazide has m. p. about 200°. The 
constitution is doubtful, but it may be a N-benzoylaminomethy]- 
heptenone, COPh-NH-CMe,°CH,*CO-CH:CHMe, or 

N-Benzoylvinyldiacetonamine gives the isomeride of m. p. 110— 
111° on warming with excess of benzoyl chloride, or with less benzoyl 
chloride in benzene solution only after saturation with hydrochloric 
acid. 


Attempts to Synthesise 2-Nitro-1:4-naphthaquinone. G. 
PanizzON-FAvRE (Gazzetta, 1924, 54, 826—844).—Various unsuc- 
cessful attempts to prepare 2-nitro-1:4-naphthaquinone are 
described. When treated with nitric acid, diacetyl-1 : 4-dihydroxy- 
naphthalene is oxidised to «-naphthaquinone, whilst the dibenzoyl 
compound yields o-phthalic and benzoic acids. Nitration of 
4-bromoaceto-«-naphthylamide could not be effected, and 4-bromo-«- 
naphthylamine underwent oxidation with destruction of the naph- 
thalene nucleus. Reduction of 2 : 4-dinitro-«-naphthol by means 
of ammonium sulphide proved useless, and the product similarly 
obtained from dinitrophenol (cf. Ebell, A., 1875, 272, 900) is a 
mixture. Treatment of 4-acetamido-«-naphthol (naphthacetol) 
with nitric acid in acetic acid solution gives 2 : 2’-di-1 : 4-naphtha- 
quinone (cf. Witt and Dedichen, A., 1897, i, 193; 1898, i, 144). 
‘2-Nitro-«-naphthol resists the action of chromic acid or ammonium 
-persulphate. 

Hydrolysis of 3-nitro-] : 4-diacetamidonaphthalene by means 


a 
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of 95% sulphuric acid yields 3-nitro-4-aminoaceto-«-naphthylamide, 
the remaining acetyl group resisting attempts to remove it. 
Decomposition of the corresponding diazo compound with concen- 
trated copper sulphate solution proceeds more profoundly than 
that of diazophenol, which yields nitroquinol under these condi- 
tions; the diazo group causes replacement of the nitro group by 
hydroxyl prior to the decomposition, the final product being 
2-hydroxy-a«-naphthaquinone. 

Treatment of 3-nitro-4-aminoaceto-«-naphthylamide with sodium 
hydroxide results in the elimination of ammonia and the formation 
of 2-nitro-4-acetamido-«-naphthol, which is not hydrolysed when 
heated with 30% sulphuric acid solution under a pressure of 5 
atmospheres. 

1:4-Naphthylene dibenzoate, C,)H,(OBz)., has m. p. 169°; 
3-nitro-1 : 4-diacetamidonaphthalene forms yellow, acicular crystals, 
m. p. 295°, and 3-nitro-4-aminoaceto-«-naphthylamide, 

+ H,0, 

orange-yellow, acicular crystals, m. p. 273°, which assume a deeper 
colour and lose their water of crystallisation at 120°. 4-Bromo- 
3-nitroaceto-a-naphthylamide, prepared by diazotising the preceding 
compound and treating with potassium bromide and copper sulphate, 
forms canary-yellow crystals, m. p. 223°, and 4-bromo-3-nitro-a- 
naphthylamine, silky, red crystals, m. p. 132°. 4-Chloro-3-nitro- 
aceto-x-naphthylamide forms pale yellow crystals, m. p. 223°, and 
4-chloro-3-nitro-«-naphthylamine, bright red, silky crystals, m. p. 
156°. 

4-Acetamido-1 : 2-naphthylenediamine, prepared by reducing 
3-nitro-4-aminoaceto-«-naphthylamide by means of iron and acetic 
acid, m. p. 238°, readily undergoes oxidation, becoming dark green. 
On acetylation, it forms 1 : 3 : 4-triacetamidonaphthalene, 

C,)H;(NHAc),, 
m. p. 301°, and on condensation with phen- 
ar anthraquinone it yields the acetamidonaphtha- 

phenanthrazine (annexed formula), a pale yellow 

( compound not melting at 325°. 2-Nitro-4- 
acetamido-«-naphthol, silky, yellow needles, 
| m. p. 238° (decomp.), has phenolic proper- 

\/ ties. 


New Dyes of the Anthraquinone Series. British DYE- 
sturFs Corp., Lrp., J. BappmEy, and W. W. Tatum (Brit. 
Pat. 224363).—A suitable aminoanthraquinone is condensed with a 
carboxylic acid of an alkylene oxide, in glacial acetic acid solution, 
with or without the addition of a catalyst (e.g., copper). The 
products dye wool in bright shades having good general fastness 
properties, and are also applicable to the dyeing of cellulose acetate. 
The dyes obtained from $-methylglycidic acid or the potassium 
salt of phenylglycidic acid and 1 : 4-diaminoanthraquinone give 
blue shades, whilst the latter acid gives a red dye with a-amino- 
anthraquinone and a purple with 
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Irreversible Catalysis of Unsaturated Cyclic Hydrocarbons. 
III. Contact Transformation of Limonene. N. D. Zrrinsxi 
(Ber., 1924, 57, [B], 2058—2059).—d-Limonene resembles cyclo- 
hexene and the methyleyclohexenes and methylenecyc!ohexane 
(this vol., i, 122) in that it is smoothly and irreversibly transformed, 
by palladised asbestos at 180—185° or at 130°/120 mm., into 
p-cymene (2 mols.) and menthane (1 mol.). H.W. 


Catalytic Reduction of Thymol to Menthol. M. Domin:- 
KIEWICZ (Roczniki Farmacji, 1924, 2, 28—32; from Chem. Zentr., 
1924, ii, 327)—When 30 g. of thymol were reduced catalytically 
with nickel and hydrogen at 300—350° by Sabatier’s process, 
10 g. of menthol and 10 g. of hexahydrocy:mene were obtained. 

F. A. M. 


Presence of A!-Menthen-3-one in the Essential Oil of 
Sicilian Mentha pulegium. V. Morani (Annali Chim. Appl., 
1924, 14, 292—-303).—The essential oil of Sicilian Mentha pulegium 
var. hirsuta, Guss (cf. Pellini, ibid., 1923, 13, 97), is free from 
pulegone, the principal ketone present being A!-menthen-3-one or 
piperitone (cf. Wallach, A., 1908, i, 811) in both the levorotatory 
and racemic modifications. The oil thus differs chemically from 
that obtained on the mainland of Italy and in Central Europe, 
and differences in odour and physical characteristics are also 
observed. 


Essential Oil of Ptychotis verticillata, Duby. V. Moraxt 
(Annali Chim. Appl., 1924, 14, 275—281).—The essential oil of 
Ptychotis verticillata, Duby, which is widespread in Italy and other 
parts of Southern Europe, contains about 42°% of thymol and is free 
from carvacrol. [Cf. B., 1925, 53.] » ee A 


Olive Resin. F. Reinirzer (Monatsh., 1924, 45, 87—94).- 
** Olive resin,” the dried aqueous sap exuding from roots of 
Olea europea, L., forms yellow to brown, brittle, odourless lumps, 
m. p. 54—90°, d 1-326, with a bitter taste and a sweet after-taste. 
It consists generally of masses of crystals contained in a vitreous 
medium. It is soluble in glacial acetic acid, aqueous chloral 
hydrate solution, acetone, or ethyl acetate, partly soluble in glycerin, 
slightly soluble in chloroform, carbon tetrachloride, benzene, light 
petroleum, or carbon disulphide. When heated, it turns brown, 
froths, and gives off water and an oil with an odour of carnation 
oil and acid to litmus. It softens in contact with water, and the 
proportion of crystalline material increases, whilst tufts of Styptothrix 
grow on the resin and on the containing vessel. In contact with 
methyl and ethyl alcohols, crystalline products are deposited before 
they and the resin dissolve. The solution of the resin in concentrated 
hydrochloric acid deposits a dirty rust-red, flocculent precipitate. 
With sulphuric acid (d 1-839), the resin gives a blood-red colour, 
which deepens to reddish-violet. It dissolves in sodium hydroxide 
(5%) to a clear reddish-brown solution which reduces Fehling’s 
solution and ammoniacal silver solutions on boiling. It is soluble 
in ammonia and partly soluble in sodium carbonate solution. The 
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solution in alcohol gives a deep red colour with nitric acid, whilst 
ferric chloride gives, with aqueous-alcoholic solutions, a dirty violet 
coloration, which changes to rust-brown as more of the reagent is 
added, a paler precipitate eventually separating. Early research 
on the resin is surveyed, and its constitution discussed. 

F. G. W. 


Presence of a Glucoside Hydrolysed by Emulsin in 
Baillonia spicata, H. Bn., and its Products of Hydrolysis. 
H. Hérissey (Compt. rend., 1924, 179, 1419).—Extraction of the 
leafy branches of the plant by boiling alcohol gives a mixture from 
which, after removal of alcohol, addition of water, and extraction 
with ethyl acetate, a solution of a glucoside is obtained. Hydrolysis 
of the ethyl acetate extract by means of emulsin yields dextrose, 
and a neutral lactonic compound, baillonigenole, prismatic needles, 
m. p. 185—186°, [«], in 90% alcohol —36-37°. The glucoside could 
not be isolated. A. E. C. 


Enolates of o-Hydroxydiphenylacetolactone. A. LéweEy- 
BEIN and H. Smonis [with H. Lane and W. Jacosus] (Ber., 1924, 
57, [B], 2040—2048).—o-Hydroxydiphenylacetolactone, 

dissolved in anhydrous ether, is readily converted by metallic 
sodium into the sodium derivative of 2-hydroxy-3-phenylcoumarone, 
0-0Na,0-5Et,0 ; towards magnesium methy] iodide 
it behaves in the enolic form. The potassium derivative is trans- 
formed by methyl iodide into 3-phenyl-3-methylcoumaran-2-one, 
b. p. 181°/10 mm., the constitution of which is established by 
its formation from phenol and atrolactinic acid in the presence of 
sulphuric acid (73%) at 125°. Magnesium phenyl bromide trans- 
forms the ketone into 2 : 3-diphenyl-3-methylecoumaran-2-ol, 

m. p. 108°. 3-Phenyl-5-methylcoumaran-2-one is transformed by 
methyl iodide and an alcoholic solution of potassium ethoxide into 
3-phenyl-3 : 5-dimethylcoumaran-2-one, b. p. 188°/12 mm., which is 
also obtained from atrolactinic acid and p-cresol. 3-Phenyl-3-benzyl- 
coumaran-2-one, m. p. 128°, and 3-phenyl-3-benzyl-5-methylcoumaran- 
2-one, m. p. 131°, are described; the latter substance is converted 
by potassium hydroxide into potassium phenylbenzyl-p-hydroxytolyl- 
acetate, Co.H,,0,;K. is 
converted by benzyl bromide into 3-phenyl-3-benzyl-4 : 5-benzo- 
coumaran-2-one, m. p. 209°, and by w-bromoacetophenone into 
3-phenyl-3-phenacyl-4 : 5-benzocoumaran-2-one, m. p. 190°; 3-phenyl- 
3-phenacyl-5-methylcoumaran-2-one has m. p. 181°. Ethyl 2-keto- 
3-phenyl-5-methylcoumaranyl-3-acetate, 


cPh-CH,CO,Et, 
m. p. 133°, prepared from the corresponding ketone and ethyl 


— 
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bromoacetate, is hydrolysed to the corresponding acid, m. p. 169°. 
3-Phenyl-3-benzoylcoumaran-2-one has m. p. 186°. The action of 
iodine on the sodium derivative of 2-hydroxy-3-phenylcoumarone 
yields 2 : 2’-diketo-3 : 3’-diphenyl-3 : 3'-dicowmaranyl, 

m. p. about 175°, which is colourless and yields colourless solutions 
in cold solvents but becomes blue when melted and gives coloured 
solutions in hot solvents, probably owing to dissociation into 
radicals ; 2 : 2’-diketo-3 : 3'-diphenyl-5 : 5'-dimethyl-3 : 3’-dicoumarany, 
m. p. 190—195°, behaves similarly. The following substances are 
also described : 3-phenyl-3-ethylcowmaran-2-one, m. p. 72°; 3-phenyl- 
5-methyl-3-ethylcoumaran-2-one, m. p. 52°;  3-phenyl-3-allyl- 
coumaran-2-one, m. p. 68°; 3-phenyl-5-methyl-3-allylcowmaran- 
2-one, m. p. 64°; 3-phenyl-3-methyl-4 : 5-benzocoumaran-2-one, 
m. p. 119° (prepared also by the condensation of 6-naphthol with 
atrolactinic acid in the presence of 73% sulphuric acid at 100—130°) ; 
3-phenyl-3-ethyl-4 : 5-benzocoumaran-2-one, m. p. 143°; 3-phenyl- 
3-allyl-4 : 5-benzocoumaran-2-one, m. p. 96°. H. W. 


Preparation of 4-Acetamidocoumaranone. 8B. Dirks 
(D.R.-P. 394850; from Chem. Zentr., 1924, ii, '761).—4-Acetamido- 
coumaranone, obtained by treating 5-acetamido-2-hydroxyaceto- 
phenone with permanganate in cold glacial acetic acid, forms yellow 
crystals, m. p. 240—246° (decomp.). It is tasteless and has anti- 
pyretic properties. F. A. M. 


An Accessible Derivative of Chromonol. J. ALLAN and 
R. Rogpriyson (J. Chem. Soc., 1924, 125, 2192—2195).—Various 
chromone derivatives have been prepared by a modification of 
Tahara’s method (A., 1892, 846; Nagai, ibid., 845; Kostanecki and 
Rozycki (A., 1901, i, 222). 7-Acetoxy-3-methoxy-2-methylchromone, 
m. p. 113°, was obtained on heating w-methoxyresacetophenone 
with fused sodium acetate and acetic anhydride at 170°. Boiling 
it with hydriodic acid causes hydrolysis and demethylation and 
gives 3 : 7-dihydroxy-2-methylchromone, m. p. 249° (decomp.), which 
is a homologue of the product formed by the aérial oxidation of 
brazilein (cf. Schall and Drall, A., 1889, 56). Hydrolysis of the 
acetoxymethoxymethylchromone with 5° sodium hydroxide gave 
7-hydroxy-3-methoxy-2-methylchromone, m. p. 214°, which with 
excess of methyl sulphate yielded 3 : 7-dimethoxy-2-methylchromone, 
m. p. 120°. The colourless sulphuric acid solutions of all the above 
substances show bright violet fluorescence. 3: '7-Dimethoxy- 
2-methylchromone reacts with magnesium phenyl bromide, followed 
by hydroferrichloric acid, to form 3 : 7-dimethoxy-4-phenyl-2-methyl- 
tablets, m. p. 120°, the sulphuric acid solution of which shows 
vivid green fluorescence. Under similar conditions, magnesium 
anisyl bromide yields 3 : 7-dimethoxy-4-p-methoxyphenyl-2-methyl- 
benzopyrylium ferrichloride, m. p. 114° (decomp.). This synthesis 
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can be extended to the preparation of flavone derivatives. 
7-Hydroxy-3-methoxyflavone, m. p. 227°, weak green fluorescence in 
sulphuric acid, was obtained on heating w-methoxyresacetophenone 
with sodium benzoate and benzoic anhydride at 180—185°. 
Resacetophenone in a similar manner gives small yields of 7-hydroxy- 
flavone, m. p. 240°, whilst 7-hydroxy-3-benzoylflavone, m. p. 260°, 
is formed as an intermediate product. The method is more 
generally applicable to the preparation of flavonols than of flavones. 
A. C. 


Preparation of Dixanthylen from Xanthion. A. Scudn- 
BERG [with H. Kriix] (Ber., 1924, 57, [B], 2133; cf. Arndt, this 
vol., i, 57).—Xanthion is converted into dixanthylen when heated 


with copper powder at 200° in an atmosphere of carbon dioxide. 
H. W. 


Reactivity of the Methylene Group in Coumarin-4-acetic 
Acids and their Esters. Condensation with Salicylaldehyde 
to 4:3’-Dicoumaryls. B. B. Dry and K. K. Row (J. Indian 
Chem. Soc., 1924, 1, 107—-122).—Esters of coumarin-4-acetic acids 
readily give yellow sodium derivatives like those from ethyl phenyl- 
or cyano-acetate. These esters also condense with salicylaldehyde in 
presence of piperidine to yield dicoumary] derivatives, whereas with 
phenylacetic acid the conditions of the original Perkin reaction are 
necessary to cause condensation. 3’-Coumaryl-4-«-naphthapyrone, 
CO—CH ZCH’C,H, 

4-acetic acid or ester and salicylaldehyde. Acidification of an 
alkaline solution at 0° yields an unstable cowmarinic acid. The 
following substituted compounds were obtained from the corre- 
sponding substituted salicylaldehydes: 6’-bromo-3’-coumaryl-4-a- 
naphthapyrone, m. p. 292°; 6’-chloro-3’-coumaryl-4-«-naphthapyrone, 
m. p. 276—277°; 6’ : 8’-dichloro-3’-coumaryl-4-x-naphthapyrone, 
m. p. 301°; 6’-nitro-3'-coumaryl-4-«-naphthapyrone, m. p. 310°; 
7’-acetoxy-3'-coumaryl-4-«-naphthapyrone, m. p. 282—284°, after 
darkening at 270° (from resorcylaldehyde by the Perkin method). 
2-Hydroxy-1-naphthaldehyde and ethyl «-naphthapyrone-4-acetate 
gave 3’-8-naphthacoumaryl-4-«-naphthapyrone, pale yellow crystals 
not melting at 310°. Condensation of ethyl §-naphthapyrone- 
4-acetate with salicylaldehyde or the respective substituted 
aldehyde gave the following:  3'-cowmaryl-4-8-naphthapyrone, 
m. p. 282°; 6’-chloro-3’-cowmaryl-4-8-naphthapyrone, m. p. 276—278° 
(after darkening at 270°), and 6’-bromo-3'-cowmaryl-4-8-naphtha- 
pyrone, m. p. 260°. From 7-methylcoumarin-4-acetic acid or its 
ester with salicylaldehyde and substituted derivatives the following 
were obtained : 7-methyl-4 : 3'-dicoumaryl, m. p. 247° (from which 
the corresponding coumaric acid was formed by the action of alkali 
and isolated as silver salt): 6'-bromo-7-methyl-4 : 3’-dicoumaryl, 
m. p. 292°; 6’-chloro-7-methyl-4 : 3’-dicoumaryl, m. p. 288°, and 
6’ : 8’-dichloro-7-methyl-4 : 3'-dicoumaryl, m. p. 286°. Bromination 
of the parent dicoumary] in glacial acetic acid gave 3 : ( ?)-dibromo- 

g* 


» m. p. 255°, from «-naphthapyrone- 


— 
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7-methyl-4 : 3'-dicoumaryl, m. p. 280—282°, which was converted 
by alcoholic sodium hydroxide into ( ?)-bromo-6'-methyl-3(3'- 
coumaryl)-benzfuran-2-carboxylic acid, m. p. 260°. 

Ethyl-7-hydroxycoumarin acetate and salicylaldehyde yielded 
7-hydroxy-4 : 3'-dicoumaryl, m. p. 311° (after darkening at 300°) 
(acetyl derivative, m. p. 253°; benzoyl derivative, m. p. 234°). 
7-Methoxy-4 : 3'-dicoumaryl, - from methoxybenzaldehyde, has 
m. p. 241° and 6’-bromo-7-hydroxy-4 : 3'-dicoumaryl, m. p. 308—310° 
(decomp.), from 5-bromosalicylaldehyde (acetyl derivative, m. p. 
247—248°). 

Phenylacetic acid, condensed with various substituted salicyl- 
aldehydes by Perkin’s method, gave the following: 6-chloro- 
3-phenylcoumarin, m. p. 200°; 6-bromo-3-phenylecoumarin, m. p. 
193°; 6 : 8-dichloro-3-phenylcoumarin, m. p. 195-5°, and 7-acetoxy- 
3-phenylcoumarin, m. p. 186°, hydrolysed to 7-hydroxy-3-phenyl- 
coumarin, m. p. 209—210°, fluorescent in solution. G. M. B. 


Spectrochemistry of Thiophen Derivatives. K.von AUWERS 
and W. Koutnaas (J. pr. Chem., 1924, [ii], 108, 321—331).— 
Pure specimens of thiophen and the following derivatives were 
examined spectrochemically : 2-methyl-, 2-ethyl-, 2-propyl-, 2-7so- 
amyl-, 2-o-methylbenzyl-, 2-chloro-, 2-bromo-, 3-methyl-, 2 : 5-di- 
methyl-, 2:5-dibromo-, 3:4-dimethyl-, and 2-nitro-thiophen, 
2-aceto-, 2-propiono-, 2-butyro-, 2-isovalero-, 2-methyl-5-aceto-, 
2-ethyl-5-aceto-, 2-propyl-5-aceto-, and 2-benzo-thienone; ethyl 
2-thienylglyoxylate, and ethyl 2-thiophencarboxylate. Tables show 
b. p., di, 1%, Nes Mp, n, ; from the experimental and calculated 
values of M,, Mp (M,—WM.), and (M,—M,) are deduced 
EMy, E(Mg—M.), and E(M,—M,); H2p, >a), and 
E(3,—%.) are tabulated. Thiophen itself exhibits optical depres- 
sion, which is diminished by a 2-methyl group and more so by 
higher alkyl groups; the influence of chlorine is equal to that of 
methyl, but that of bromine is more powerful. A second substituent 
further diminishes the depression and groups have the same effect 
whether in the 2- or 3-position. The ketones illustrate exaltation 
caused by introduction of an “active” conjugation, whilst high 
exaltation due to accumulation of double bonds is shown by ethyl 
thienylglyoxylate and benzothienone. The fact that thiophen 
behaves as though it were more unsaturated than benzene, although 
the contrary would be expected from the HS values, may be due 
to its more labile character. The optical properties of thiophen 
are best explained by the V. Meyer formula. 

An optical investigation of Weissgerber’s methylthionaphthen, 
m. p. 52°, obtained from coal tar oil (Brennstoffchem., 1921, 2, 1), 
shows the constants to approximate to those for «-alkyl-, and not 
for §-alkyl-coumarone, whence it is regarded as «-methylthio- 
naphthen. The structure of ethyl thionaphthen-2-carboxylate must 
resemble that of ethyl «-coumarilate, since their optical properties 
are similar (cf. Weissgerber and Kruber, A., 1920, i, 7 - 
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Isomerism between Pilocarpine and isoePilocarpine. W. 
LANGENBECK (Ber., 1924, 57, [8B], 2072—2076).—It has been 
assumed by Pinner (A., 1905, i, 463) that the isomerism between 
pilocarpine and isopilocarpine is due to the attachment of the side- 
chain to the glyoxaline nucleus in positions 4 and 5, respectively. 
This hypothesis cannot, however, be maintained, since the 
methiodides formed from the alkaloids are not identical, as, 
according to Pyman (T., 1910, 97, 1814), is the case with the 
methiodides of 4- and 5-substituted glyoxalines. The direct 
comparison of isopilocarpine methiodide, m. p. 114°, with pilo- 
carpine methiodide is impossible, since the latter could not be 
caused to crystallise. The compounds are therefore converted 
through the methochlorides into the methochloroplatinates, m. p. 
224—225° and 223—224°, respectively (mixed m. p. about 210°). 
The cause of the isomerism lies in the structure of the side-chain. 
Ozonisation of pilocarpine dissolved in chloroform followed by 
decomposition of the ozonide with water gives in good yield the 


methylamide of homopilopic acid, > 


m. p. 104°, +103-7°, 4.127-7°, +147-0°, 
-++252-9° in s-tetrachloroethane, whereas isopilocarpine under similar 
conditions yields the methylamide of the isomeric homoisopilopic 
acid, C,H,,0,N, m. p. 53°, [«]}} +74-5°, +93-9°, [a]}}, +104-9°, 
+-173-5° in s-tetrachloroethane. ‘The methylamides are 
hydrolysed by hydrochloric acid to methylamine hydrochloride 
and homopilopic and homoisopilopic acids, respectively, which 
could not be caused to crystallise. If the accepted formula for 
homopilopic acid be correct, the isomerism must be stereochemical. 


H. W. 


Alkaloids of the Calabar Bean. XIII. Tautomeric Forms 
of Eserine : Nitroso and Benzoyl Derivatives. Max Poton- 
ovskI and MicHEL Potonovski (Bull. Soc. chim., 1924, [iv], 35, 
1492—1522).—Part of this work has already been published (cf. 
A., 1924, i, 980, 1093, 1094). Further results have confirmed the 
formula proposed for eserine (A., 1924, i, 1094) and support the 
view that on reduction in acid solution the pyridine ring is opened 
and not an ethylene linking reduced. Reduction of eserine, 
eseroline, and eserethole does not take place in neutral solution. 
Reduction of eseretholemethine in acid solution, or with platinum 
black in alkaline solution, yields a dihydroeseretholemethine giving 
a methiodide, m. p. 140°, which has also been obtained (1) by 
reduction of eserine, displacement of the -OR group by -OEt, and 
methylation of the dihydroeserethole; (2) by displacement, in 
eserine, of -OR by -OEt, giving eserethole, action on this of methy]- 
alcoholic methyl iodide, affording eseretholemethine methiodide, 
and reduction; (3) by action of methyl-alcoholic methyl iodide on 
eserine, reduction of the quaternary base so obtained to dihydro- 
eserimethine, displacement of -OR by -OEt, and methylation of 
the dihydroeseretholemethine (II). Accordingly, the reduction of 
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eseretholemethine (I) is represented as involving reduction of 
‘CH(OH): to -CH,:. 


Ne, 


This view is confirmed by the degradation of the dihydroesere- 
tholemethine methiodide with concentrated alkali hydroxide into 
trimethylamine, dihydroeseretholemethine, and dihydroetheserolene, 
C,,H,,ON+NMe,,HI —>(C,,H,»ON)NMe,I —> 
Mel, “the dihydroetheserolene being identical with that obtained 
by the reduction of etheserolene using colloidal platinum or 
platinum black, a reaction which indicates that in reduction of 
etheserolene (III) it is the hydroxyl group which is reduced. 


CH, CH, 

-OH CH, CH, 


Since, however, etheserolene forms no alkoxide or sodium salt 
or cyano derivative the existence of the hydroxyl group is some- 
what doubtful and its structure is possibly (IV). 

In view of the results recently obtained (A., 1924, i, 980), 
eseretholemethine dimethiodide (A., 1923, i, 939) is regarded as 
having the structure (V), and the dimethiodides of the reduction 


= CH, 
/ NMe,I 
NMe,I 


products of eserine will possess analogous structures. The ease 
with which the heterocyclic ring in eserine is opened on reduction 
supports the tautomeric structures previously suggested, and the 
structure suggested for the hydrate (eserinol) allows of the formul- 
ation of isoeserine and the dicarbanilide (dipheneserine) (A., 1916, 
i, 221, 284) as 


CH, 
* 
and CH 2 
om H, | on H, 
NMe \Me-CO-NHPh 
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Dihydroeserine has [a]) +10°, the hydrochloride, [a]p +13°5°. 
Eserethole has [«]p —81° (alcohol), —133° (light petroleum), or 
—131° (dilute acid); its zine chloride additive compound has 
m. p. 200° (decomp.). Eseretholemethine gives a zine chloride 
additive compound, m. p. 199°. The zine chloride additive com- 
pound of dihydroeseretholemethine has m. p. 248—249° (not 242°, 
as previously stated). Eseretholemethine methiodide has m. p. 
130°, and gives a zinc chloride additive compound, m. p. 207°. 
Dihydroeserimethine methiodide, C,,H,;O,N;,MelI, has m. p. 202— 
203°. Dihydroeserethole has [«]» +3° (zine chloride additive 
compound, m. p. 250°). Trimethylamine gives a zine chloride 
additive compound, m. p. 241—242°. R. B. 


Extraction of Opium Alkaloids. §. I. Kanewsxkagsa (J. pr. 
Chem., 1924, [ii], 108, 247—256).—The gums and colouring matter of 
the opium plant are soluble in aqueous alcohol. By extracting the 
plant with warm water and adding an equal volume of alcohol 
and excess of ammonia, morphine and narcotine are precipitated 
in good yield. They may be separated by dissolving the narcotine 
in benzene or chloroform, in which morphine is insoluble. The 
mother-liquors are treated with dilute acetic acid, whereby the 
strong bases, codeine and thebaine, form salts, and the weak base, 
papaverine, may then be extracted with benzene. On addition of 
alkali to the mother-liquors, thebaine is precipitated, codeine re- 
maining in solution. The yields are usually between 80 and 95% 
of the theoretical. A. E. C. 


Nuclear Hydrogenation of Aromatic and Heterocyclic 
Compounds with Colloidal Platinum as Catalyst. A. Sxrra. 
—(See i, 140.) 


Arylated Pyridines. VI. N-Alkylquinopyridans. W. 
DittHEy [with A. ScHAEFER] (J. pr. Chem., 1924, [ii], 108, 332— 
340; cf. A., 1924, i, 553).—2 : 6-Diphenyl-4-p-methoxyphenyl- 
pyrylium perchlorate is precipitated from the product of reaction 
ot phenyl p-methoxystyryl ketone, acetophenone, acetic anhydride, 
and a little sulphuric acid; by boiling it with hydrogen bromide 
in aqueous acetic acid, or by heating its pseudo-base (liberated 
with sodium hydrogen carbonate) with hydrogen chloride under 
pressure, 2 : 6-diphenyl-4-p-hydroxyphenylpyrylium bromide (or 
chloride) is formed. The bromide on heating with m-nitroaniline 
at 150° yields 2: 6-diphenyl-1-m-nitrophenyl-4-p-hydroxyphenyl- 
pyridinium bromide, m. p. above 360°. The chloride (a) on boiling 
with alcoholic m-phenylenediamine gives 2 : 6-diphenyl-1-m-amino- 
phenyl-4-quinopyridan (anhydrous and +1H,O), m. p. 305°; 
picrate, m. p. 233°; monoacetyl derivative, m. p. 322—324°: 
(5) with p-phenylenediamine gives a nearly quantitative yield of 
2 : 6-diphenyl-1-p-aminophenyl-4-quinopyridan (+4H,O[ ?], +1H,0. 
and anhydrous), m. p. 265—267° or 308—309° (decomp.); hydro- 
chloride, m. p. 275° (+1H,O and anhydrous); hydrobromide, m. p. 
299°; picrate, m. p. 214°; monoacetyl derivative (+4H,O, +3H,0. 
and anhydrous), m. p. 352°. The red quinopyridans, which are 
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regarded as quinonoid (as are their additive products with water), 
are converted by 1 mol. of acid into the yellow (benzenoid) salts, 
From the colour of the acetyl derivatives, the acetyl group is con- 
sidered to be attached to the nitrogen. 

With the reaction product of 2:4: 6-tri-p-hydroxypheny]- 
pyrylium bromide and aniline, hydrogen bromide forms 1-pheinyl- 
2:4: 6-iri-p-h ydroxyphenyl pyridinium bromide, m. p. 252°. From 
4 6-diphenyl-2-p-hydroxyphenylpyrylium chloride and p-pheny!- 
enediamine is produced 4 : 6-diphenyl-1-p-aminophenyl-2-p-hydroxy- 
phenylpyridinium chloride hydrochloride, m. p. 245°. FF. M. H. 


Sulphonation of 4-Amino- and 4-Hydroxy-pyridine. E. 
Kornies and O. JunGrer (Ber., 1924, 57, [B], 2080—2082).— 
4-Aminopyridine is converted by a mixture of concentrated and 
fuming sulphuric acid at 275° into 4-aminopyridine-3-sulphonic 
acid, m. p. 336°; the barium salt (+4H,O) is described. The acid 
can be diazotised by cautious addition of it to a solution of sulphur 
dioxide in fuming nitric acid, and the diazonium compound couples 
with an alkaline solution of resorcinol to give resorcinol-4-azopyridine- 
3-sulphonic acid and is converted by alcohol into pyridine-3-sulphonic 
acid, m. p. 339°. Cautious treatment with water transforms the 
diazonium compound into 4-hydroxypyridine-3-sulphonic acid, m. p. 
265°, which is also obtained by direct sulphonation of 4-hydroxy- 
pyridine at 220°; the tetrahydrated barium salt is ae“ 


Preparation of 9-Alkylcarbazoles. H. Burton and C. 8S. 
Grsson (J. Chem. Soc., 1924, 125, 2501—2504)—The method is 
an extension of Ullmann’s carbazole synthesis to N-alkyl-2’-nitro- 
diphenylamine-6-carboxylic acids, which are readily obtained by 
condensation of methyl- and ethyl-anthranilic acids with o-bromo- 
nitrobenzene in boiling amyl alcohol (methylaniline fails to react). 


H,CO,H C.H,CO C 

i. 6 II. 6 III. 

2’-Nitro-N-methyldiphenylamine-6-carboxylic acid, red 
crystals, m. p. 136—137° (decomp.), is reduced by ferrous sulphate 
and ammonia to the 2’-amino-acid (I), m. p. 130° (decomp.) 
(silver salt described). This is converted into an anhydro compound 
(II), m. p. 213—214°, by heating above its m. p., by dissolving in 
boiling xylene, by evaporation of the aqueous ammonium salt, or 
by heating with glycerol. The acetyl derivative of the amino- acid 
melts at 194° (decomp.). 1-Nitro-N-methylacridone has m. p. 
176—177°. 9-Methylcarbazole (III), m. p. 88° (picrate, m. p. 
147°), is obtained in 82% yield by heating the diazotised amino- 
acid with alkali at 40° for 12 hours. 

2’-Nitro-N-ethyldiphenylamine-6-carboxrylic acid, yellow crystals, 
m. p. 135—136°, gives by reduction the 2’-amino-acid (I), m. p. 
98° (acetyl derivative, m. p. 145—146°; silver salts of both de- 
scribed). The anhydro compound (II) melts at 234—235°. The yield 
of 9-ethylcarbazole (III), m. p. 67—68° (picrate, m. p. 104—105°), 
is only 41% (cf. Delétra and Ullmann, A., 1904, i, 270). C. H. 
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Tautomerism Depending on the Mobility of a Hydroxyl 
Group. I. Open-chain Triad Systems. M. D. Farrow and 
C. K. Incorpo (J. Chem. Soc., 1924, 125, 2543—2553).—The 
possibility of mobile hydroxy] groups in triad systems [OH]}*X*Y:Z 
==X°Y°Z[OH] is investigated in the case of diaryl-N-hydroxy- 
formamidines, Ar-N(OH)-CH:NAr’. The isomerides (Ar and Ar’ 
interchanged) are not interconvertible and each gives rise to its 
own fission products. The double bond hence appears to be static. 
A ring-chain tautomerism, | 


is not, however, excluded if it be supposed that the cycloid 
isomerises to one or other of the amidines at the moment of 
formation. 

N-Hydroxy-N'-phenyl-N-p-tolylformamidine, 

NPh:CH-N(OH)-C,H,Me, 

prepared by condensing methoxymethyleneaniline with -toly]- 
hydroxylamine in alcohol at 60°, is partly hydrated and melts at 
151—152° (decomp.); anhydrous, it has m. p. 158° (blackens). 
On adding boiling water to its alcoholic solution, it forms a mono- 
hydrate, possibly NHPh-CH(OH)-N(OH)-C,H,Me, m. p. 142°. 
The copper compound, m. p. 249°, and the hydrochloride, m. p 
196° (decomp.), are described. Boiled with aqueous-alcoholic 8°4 
sodium hydroxide, the amidine is decomposed into p-azoxytoluene, 
formic acid, aniline (no p-toluidine), and probably 4-amino-m- 
cresol. It could not be converted into the isomeric N-pheny]- 
V’-tolyl compound. 

N-Hydroxy-N-phenyl-N’-p-tolylformamidine, 

C,H,Me-N:CH-NPh:OH, 

is prepared similarly from methoxymethylene-p-toluidine and 
phenylhydroxylamine in an impure hydrated form, m. p. 130— 
140°. A mixture of the pure anhydrous compound, m. p. 151° 
(decomp.), with the above isomeride melts below 140°. The 
monohydrate, m. p. 138°, copper compound, m. p. 253°, and hydro- 
chloride, m. p. 200°, are described. On boiling with aqueous- 
alcoholic alkali it gives azoxybenzene, formic acid, p-toluidine, and 
probably p-aminophenol (no azoxytoluene and no aniline). 

N-Hydroxy-N-p-chlorophenyl-N'-p-bromophenylformamidine, m. ). 
171° (decomp.), prepared similarly, is identical with the additive 
product of p-chloronitrosobenzene with methylene-p-bromoaniline 
or of p-bromonitrosobenzene with methylene-p-chloroaniline, but 
differs markedly from the isomeride described below. ‘The coppcr 
compound melts at 275° (decomp.), and the hydrochloride at 260° 
(decomp.). It forms no hydrate. The alkaline decomposition 
products are pp’-dichloroazoxybenzene, formic acid, and p-bromo- 
aniline. Methoxymethylene-p-bromoaniline boils at 245—246°. 

N-Hydroxy-N’-p-chlorophenyl-N-p-bromophenylformamidine, m. p. 
168° (decomp.), is prepared from methoxymethylene-p-chloroaniline, 
b. p. 230—231°, and p-bromophenylhydroxylamine. It gives a 
very stable hydrate, m. p. 144—145°, a copper compound, m. p. 
255°, and a hydrochloride, m. p. 295° (decomp.). The hydrate 
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gives on alkaline decomposition pp’-dibromoazoxybenzene, formic 
acid, and p-chloroaniline. C. 


Nitration of Stereoisomeric Aromatic Diamines. G. T. 
Morean and W. J. Hickrnsorrom (J. Soc. Chem. Ind., 1924, 43, 
307—3107T).—Of the four stereoisomeric forms of By-di-p-tolyl- 
aminobutane, the d/ and the meso form behave in a precisely similar 
manner when nitrated. Two methods were adopted, nitration 
in acetic acid or anhydride and nitration of the sulphate of the base 
with concentrated nitric and sulphuric acids. The first method 
gave respectively dl- and meso-fy-3 : 3’-dinitrodi-p-tolylamino- 
butane (di compound, brownish-red needles, m. p. 200°; meso com- 
pound, small, scarlet plates, m. p. 195°). With stronger acid, dl- 
and meso-3 : 5: 3’ : 5'-tetranitrodi-p-tolylaminobutane were obtained 
(di compound, orange-yellow needles, m. p. 230°; meso compound, 
small, orange plates, m. p. 212°). Under these conditions, the 
alkylenediamino group is the orienting agent, the nitration 
probably taking place through intermediate nitroamine formation, 
In the second method, this is precluded, the methyl group becoming 
the orienting factor. The bases then yielded respectively dl- 
and meso-fy-2 : 2’-dinitrodi-p-tolylaminobutane (dl compound, 
orange needles, m. p. 132°; meso compound, yellow needles, m. p. 
186°). When heated with sulphuric acid, these compounds give 
nitro-p-toluidine. 5:3’ : 5’-Tetranitrodi-p-tolylaminobutane, 
with sodium hydroxide and benzoyl chloride, gives dibenzamido- 
butane, NHBz-CHMe-CHMe-NHBz, which when heated in a 
current of hydrogen chloride forms 2-phenyl-4 : 5-dimethylglyoxaline, 
m. p. 101—103°; picrate, m. p. 190°. By-Diaminobutane was 
obtained by fractionation of the product of the interaction of 
By-dibromobutane and ammonia in an autoclave at 110—125°. 


B. W. A. 


Preparation of isoDiphenetidine. J. R. H. Wuiston (J. 
Soc. Chem. Ind., 1924, 43, 369—370r).—m-Nitrophenetole is 
obtained by treating m-nitrophenol with ethyl p-toluenesulphonate, 
and then reduced to mm’-diethoxyhydrazobenzene by zinc dust 
in alkaline solution. On treatment with hydrochloric acid, this 
is transformed into isodiphenetidine. Like other ortho-substituted 
benzidines, it does not form azo dyes substantive to cotton. 


Electrolytic Reduction of mm’-Dinitrodiphenylsulphone to 
mm’-Diaminodiphenylsulphone. J. Lacrorx (Bull. Soc. chim., 
1924, [iv], 35, 1436—1450).—mm’-Diaminodiphenylsulphone is 
readily obtained in 94—95°% of the theoretical yield (665% on 
the current consumed) by the electrolytic reduction of mm’-di- 
nitrodiphenylsulphone in alcoholic solution, using a lead anode 
in dilute sulphuric acid (cf. Chilesotti, A., 1901, i, 587). The best 
results are obtained using a cathode of nickel gauze covered with 
spongy tin and acidifying the cathodic liquid with hydrochloric 
acid. Zine gives very inferior results, and with sulphuric acid the 
diaminodiphenylsulphone sulphate tends to deposit and stop the 
electrolysis. The yield is practically unaffected by the concentra- 
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tion of the acid, but decreases with increase of current density. 
Agitation of the cathodic liquid and a fine state of division of the 
dinitrosulphone increase the yield, which also increases with the 
temperature of the cathodic liquid up to 65—70°. Above 70°, the 
yield decreases, with formation of resinous by-products. The 
yield tends to decrease on prolonged electrolysis, and better results 
are obtained when the dinitrodiphenylsulphone is added in several 
portions and the electrolysis is stopped before reduction is com- 
plete. Owing to the secondary reactions, the volume of hydrogen 
liberated is not proportional to the amount of diaminodipheny]- 
sulphone produced. The course of the electrolysis is followed 
by titrating the amine with sodium nitrite, using a solution of 
diphenylamine in sulphuric acid as indicator, in place of starch— 
iodide paper. R 


Local Anesthetics. S. We (Roczniki Farmacji, 1924, 2, 
1—28; from Chem. Zentr., 1924, ii, 208—209).—The author has 
prepared the following compounds: phenylethyl chloroacetate, 
b. p. 265°/760 mm., 206°/125 mm., 196°/93 mm.; phenylethyl 
pi peridinoacetate, b. p. 234°/75 mm., 
215°/36 mm.; its hydrochloride, crystals, m. p. 120°; phenylethyl 
diethylaminoacetate, b. p. 222—223°/135 mm.; ethyl 4-x-anilinoethyl- 
ideneaminobenzoate, NHPh-CMe:N-C,H,-CO,Et, m. p. 132°; ethyl 

m. p. 138-5°; a compound, 
m. p. 192°, obtained from the condensation of lactophenine with 
anwsthesin in the presence of phosphoryl chloride; 4-«-p-ethoxry- 
Ph 
CMe-NMe’ 
m. p. 196°, from phenacetin and aminoantipyrine; a compound, 
Ph 
CMe-NMe’ 
m. p. 186—187°, from aminoantipyrine and acetylanesthesin; a 
compound, m. p. 194—195°, from p-aminoacetophenone and para- 
formaldehyde. G. W. R. 


Synthetic Experiments in the Glyoxaline Group. A. 
Sonn, E. Hores, and H. Stee (Ber., 1924, 57, [B], 2134).—On the 
basis of Sarasin’s observations (A., 1923, i, 771), it has been assumed 
that the chlorine atom occupies the position 4 in the chloro-1-methyl- 
glyoxaline used by the authors (A., 1924, i, 877). It has since been 
shown (Sarasin and Wegmann, A., 1924, i, 1115; Balaban and 
Pyman, J., 1924, 125, 1564) that the substance is 5-chloro-1-methyl- 
glyoxaline. The correction should be extended to all the chloro 
compounds described in the memoir. H. W. 


anilinoethylideneaminoantipyrine, 


Substitution in the Benzene Nucleus on Nitration of 
2-Phenylglyoxaline and its Carboxylic Acids. F. L. Pyman 
and E. Stantey (J. Chem. Soc., 1924, 125, 2484—2488).—Nitration 
of 2-phenylglyoxaline leads to an easily separable mixture of the 
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o-, m-, and p-nitro compounds, the yields being 1-5%, 0-2%, and 
50%, respectively. The introduction of carboxyl groups pro- 
gressively diminishes the ratio of para to meta nitration, and this 
effect is associated with the fact that 2-phenylglyoxaline and its 
4(or 5)-carboxylic acid form salts with mineral acids, whilst the 
4: 5-dicarboxylic acid does not. 2-Phenylglyoxaline-4(or 5)-carb- 
oxylic acid gives a mixture of m- and p-nitro derivatives, from 
which by decarboxylation the corresponding nitrophenylglyoxalines 
result in 18% and 52% yield, respectively. Fargher’s 2-nitro- 
phenylglyoxaline-4 : 5-dicarboxylic acid (T., 1921, 119, 163) is a 
mixture of m- and p-isomerides, since it yields on decarboxylation 
19% of m- and 52% of p-nitrophenylglyoxalines. The following 
compounds are new (all temperatures are corrected). 
2-p-Nitrophenylglyoxaline, m. p. 310—315° (decomp.); nitrate, 
m. p. 172° (decomp.); picrate, m. p. 262°. 2-m-Nitrophenyl- 
glyoraline, m. p. 193—194°; nitrate, m. p. 182° (decomp.); picrate, 
m. p. 245—246°). 2-0-Nitrophenylglyoxaline, m. p. 188—189°; 
nitrate, m. p. 153—154°; picrate, m. p. 212°. All three nitro 
compounds are soluble in aqueous sodium hydroxide, but not in 
ammonia or sodium carbonate solutions. 
2-Phenylglyoxaline-4-carboxylic acid forms a nitrate, m. p. 188°. 
2-p-Nitrophenylglyoxaline-4-carboxylic acid melts and efiervesces 
at 288°, and solidifies and remelts at 308°. The sulphate, m. p. 
286° (decomp.), contains about 2H,O. 2-m-Nitrophenylglyoxaline- 
4-carboxylic acid melts at 248° (decomp.) (sulphate, m. p. 230°). 


Tautomerism of 2-Aminopyridine. III. Dicyclic Deriv- 
atives of the Tautomeric Form of 2-Aminopyridine with 
a Glyoxaline Nucleus. A. E. TscuirscHrpaBin (Ber., 1924, 
57, [B], 2092—2101).—The preparation of pyridylglycine and its 
conversion into a dicyclic compound regarded as pyrindoxy] has 
been described by Reindel (A., 1924, i, 1235). The latter substance 
has been prepared in a variety of ways which show that ring 
closure occurs at the pyridine nitrogen atom and not at the 3-carbon 
atom, thus yielding a glyoxaline compound; this view is confirmed 
by the production of similar derivatives from pyridine compounds 
in which the positions 3 or 3 and 5 are already substituted. 

2-Aminopyridine is converted by ethyl bromoacetate in warm 
alcoholic solution into 2-kelo-2 : 3-dihydropyriminazole hydrobromide 
(cf. I); the corresponding hydriodide (+-2EtOH) is described. 


(I.) HOC-N=/\ (II.) 


2-Pyridoneimine-1-acetic acid (+-H,O), m. p. 249—250° (decom).), 
is obtained from chloroacetic acid and 2-aminopyridine at 75—55° 
(cf. Reindel, loc. cit.) ; its constitution is established by its conversion 
when heated into 1-methyl-2-pyridoneimine. It gives a chloro- 
platinate (+5H,O) which does not melt below 310°. The acid 


_ 


ORGANIC CHEMISTRY. i. 159 


passes slowly in alkaline, rapidly in hydrochloric acid solution into 
2-ketodihydropyriminazole hydrochloride (Reindel’s pyrindoxyl 
hydrochloride); the corresponding potassium salt and the chloro- 
platinate, decomp. 240—250°, are described. 3-Oximino-2-keio- 
dihydropyriminazole, m. p. 229° (decomp.), yields a hydrochloride 
and a chloroplatinate. 

The action of chloroacety] chloride on 2-aminopyridine in ethereal 
solution in the presence of pyridine gives 2-chloroacetamido- 
pyridine, m. p. about 110°, and, after re-solidification, m. p. 200—220° 
(decomp.). 2-Bromoacetamidopyridine has m. p. 91°; after 
re-solidification, it decomposes at 240° after darkening at 225°. The 
compounds pass slowly when preserved, rapidly when heated, into 
the corresponding salts of 2-ketodihydropyriminazole. 

2-Amino-3-methylpyridine is converted by ethyl bromoacetate 
into 2-keto-7-methyldihydropyriminazole hydrobromide; the corre- 
sponding chloroplatinate darkens at 240—250°. Similarly, ethyl 
bromoacetate and 3 : 5-dibromo-2-aminopyridine yield 5 : 7-dibromo- 
2-keto-2 : 3-dihydropyriminazole hydrobromide; the corresponding 
chloroplatinate is described. 

Oxidation of the dicyclic compounds to the corresponding dyes 
is effected with a single equivalent of potassium ferricyanide. 
Reindel’s conception of the compounds as pyrindigotins (loc. cit.) is 
therefore rendered untenable. The constitution (Il) is suggested. 
The dyes, C,g,H,,0,N, and C,,H,O,N,Br,, from 2-amino-3-methyl- 
pyridine and 3 : 5-dibromo-2-aminopyridine are ne ~ 


Constitution of ‘‘ «-Quinoquinolone.’’ O. SEIpE (Annalen, 
1924, 440, 311—321).—o-Chlorobenzoic acid condenses with 2-amino- 
pyridine in presence of potassium carbonate and copper-bronze at 
190—195° with formation of 2 : 3-dihydrobenzquinazolone-4 (1), 
pale yellow, m. p. 211°; hydrochloride, pale yellow, m. p. 293°; 
picrate, yellow, m. p. 238° (decomp.); chloroplatinaie (+-2H,0), 
orange, anhydrous at 130—140°, m. p. 248°, identical with Reissert’s 
a-quinoquinolone (A., 1895, i, 244). The reaction is formulated 
—> NHPy:C,H,-CO,H 


+ — + | . 
NH N 
CO,H 


(cf. Tschitschibabin, A., 1921, i, 450, 451; 1924, i, 987), the reactions 
of the product being more in accord with formula (I) than with 
Reissert’s acridone-analogue structure. On oxidation with acid 
permanganate, (I) yields carbon dioxide and 2: 4-dihydroxy- 
quinazoline, m. p. 356° (cf. Bischler, A., 1895, i, 250; Busch, A., 
1895, i, 306; Niementowski, A., 1896, i, 578). The action of 
phosphorus pentachloride at 180—190° yields a trichloro derivative, 
grey, m. p. 328°, and a yellow product containing chlorine, whilst 
bromine in acetic acid affords a bromo derivative, yellow, m. p. 
162°, which, on oxidation, yields a bromo-4-hydroryquinazoline, 
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m. p. 227° (decomp.). The methiodide, orange needles, obtained by 
heating (I) with methyl iodide in methyl alcohol, or with methyl] 
sulphate, with subsequent treatment with aqueous potassium 
iodide, loses methyl iodide at 270—290° in a vacuum, and, on 
oxidation, yields 1-methyl-2 : 4-diketotetrahydroquinazoline. 
Alcoholic sodium ethoxide converts (I) into sodium a-pyridyl- 
anthranilate, needles (+-H,O), which is transformed by acids into 
the sodium salt of the quinazolone. Boiling barium hydroxide 
solution yields the corresponding barium salt, which, when heated, 
yields «-anilinopyridine (cf. Tschitschibabin, A., 1923, i, 597; 
Fischer, A., 1899, i, 633; 1903, i, 52). The 1 : 1-phenyliodide, 
brown, m. p. 365°, was obtained by boiling the above sodium salt 
with iodobenzene and copper-bronze, and also by boiling o0-iodo- 
benzoic acid with «-anilinopyridine in presence of potassium 
carbonate and copper-bronze; it yielded 1-phenyl-2 : 4-diketo- 
tetrahydroquinazoline on oxidation. F. G. W. 


Indigotin Group. V. 5:7:5':7’-Tetraiodoindigotin and 
Related Substances. L. Karp and E. BErrer (Ber., 1924, 57, 
[Bb], 2105—2117).—Dehydroindigotin sodium hydrogen sulphite 
(cf. A., 1909, i, 967) dissolved in water is converted by iodine 
chloride at 5° into 5:7: sodium 
hydrogen sulphite (the corresponding potassium salt is described). 
The compound is about three times as sensitive towards light as 
the tetrabromo derivative, which is four and a half times as sen- 
sitive as the tetrachloro derivative. Dehydroindigotin sodium 
hydrogen sulphite is twice as sensitive as the tetrachloro com- 
pound. The tetraiodo compound is transformed by boiling hydro- 
chloric acid into 5:7: 5’ : 7’-tetraiodoindigotin, which in tinctorial 
properties resembles closely the other tetrahalogeno derivatives 
(loc. cit.). Oxidation of 5:7: 5’: 7’-tetraiododehydroindigotin 
sodium hydrogen sulphite with potassium dichromate and sulphuric 
acid leads to the production of 5 : 7-di-todoisaiin, which exists as 
a stable red form, decomp. 240°, and a less stable yellow modific- 
ation which passes into the red variety at 200—205°. The yellow 
product is isolated by crystallisation of the crude product from 
pyridine and removal of the latter by the use of an indifferent 
solvent such as benzene. Crystallisation from alcohol, glacial 
acetic acid, or nitrobenzene gives the red variety exclusively: 
toluene yields a mixture of the forms, whereas mixed crystals 
separate from acetone. The two varieties are not polymorphs 
or polymerides and possibly represent lactam and lactim iso- 
merides. 

5: 7-Di-iodoisatin yields a phenylhydrazone, decomp. above 200°, 
an additive compound with sodium hydrogen sulphite, and a 
cyanohydrin. Its constitution is established by its conversion into 
sodium 5: 7-di-iodoisatoate and oxidation of the latter to 3: 5-di- 
iodo-2-aminobenzoic acid. It is reduced by hypophosphorous 
acid to 5 : 7-di-iododioxindole, decomp. above 200° after darkening 
at 175°. 

5: 7-Di-iodoisatin is converted by 3-hydroxythionaphthen-2- 


4 
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carboxylic acid in the presence of alcohol and sodium carbonate 
solution into ‘ 3-5’: eee 
—— S 
NH 

which is transformed by sodium ethoxide in alcoholic solution 
into 5: 7-di-iodo-oxindole-3-aldehyde, decomp. 230—265° after 
darkening at 180—200°. The compound gives an oxime, a phenyl- 
hydrazone, m. p. 226° (decomp.), and an anil, decomp. above 275°; 
it does not yield a cyanohydrin and cannot be oxidised to the 
corresponding carboxylic acid. It has strongly acidic properties 
and gives a blue coloration with ferric chloride. It appears most 
probably to have the hydroxymethylene structure, 


H.W. 


IndigotinGroup. VI. 4: 4’-Dichloro-5 : 7: 5’ : 7’-di-iodo- 
indigotin, 5:6:7: 5’: 6’ : 7’-Hexaiodoindigotin, and Related 
Substances. L. and L. (Ber., 1924, 57, [6], 2117— 
2125).—Iodination of the sodium hydrogen sulphite compounds of 
dehydroindigotin (cf. preceding abstract) can be effected also in 
cases in which the 4: 4’ or 6: 6’ positions are occupied by halogen 
atoms. Thus, 4: 4’-dichloroindigotin, suspended in glacial acetic 
acid, is oxidised by potassium permanganate to 4 : 4’-dichloro- 
dehydroindigotin C-acetate, 


(4: 4'-dichlorodehydroindigotin is described), which is transformed 
into 4:4'-dichlorodehydroindigotin sodium hydrogen  sulphite, 
C,,H,O.N,Cl,,2NaHSO,,2H,O (the corresponding potassium salt 
is described); the action of iodine chloride on the sodium salt 
gives 4: 4’-dichloro-5: 7: 5':7'-tetraiododehydroindigotin sodium 
hydrogen sulphite, C,,H,O,N,CI,1,,2NaHSO,,7H,O, which is con- 
verted by boiling hydrochloric acid into 4 : 4’-dichloro-5 : 7 : 5’: 7’- 
tetraiodoindigotin. 4-Chloro-5 : 7-di-iodoisatin has m. p. 222—225°; 
the sodium derivative is described. 

2-Nitro-p-toluidine is converted into 4-iodo-2-nitrotoluene, which 
is dissolved in a mixture of glacial acetic acid and acetic anhydride 
and oxidised by sulphuric acid and chromium trioxide at 5—15° 
to 4-iodo-2-nitrobenzoic acid, which is reduced by ferrous sulphate 
and ammonia to 4-iodo-2-aminobenzoic acid. The latter sub- 
stance is converted by chloroacetic acid into 4-iodophenylglycine- 
o-carboxylic acid, m. p. 253—255°, which is transformed into 
6 : 6’-di-iodoindigotin (cf. Grandmougin and Seyder, A., 1914, 
i, 1142). 6: 6'-Di-iododehydroindigotin C-acetate, prepared from 
the latter compound in the usual manner (6: 6’-di-iododehydro- 
indigotin is described), is transformed into its additive compound 
with sodium hydrogen sulphite (the corresponding potassium salt 
is described), and thence into 5: 6:7: 5' : 6’ : 7’-hexaiodoindigotin 
5:6:7-Tri-iodoisatin and sodium 5:6: 7-tri-iodoisatoate are 
described. 

The introduction of four iodine atoms into the molecule of 
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4: 4’-dichloroindigotin causes a slight weakening of the green 
shades of the latter. Among indigoid dyes, the hexaiodo com- 
pound approaches most nearly to pure green in colour. H. W. 


Colour of Complex Diazoles. I. G. C. CHaxravarti (J, 
Indian Chem. Soc., 1924, 1, 19—26).—The substitution of the 
naphthalene for the benzene nucleus in substituted glyoxaline 
derivatives causes an intensification of the colour. ‘oluylene- 
amidine-2-phenyl-o-carboxylic acid [4-methylbenziminazole-2-benzoic 


acid), m. p. 260—262°, from 

o-toluylenediamine and phthalic anhydride, is converted on heat- 

ing into : 2-o-benzoylene benziminazole, 


yellow crystals, m. p. 166°. 1’ : 2'-Naphthiminazole-2-benzoic acid, 
m. p. above 300° (cf. Lieb, A., 1919, i, 175), from 1 : 2-naphthylene- 
diamine and phthalic anhydride, is converted into the correspond- 
ing diazole on heating. Naphthalic anhydride and o-phenylene- 
diamine yield o-aminonaphthalanil, m. p. 245° (decomp.) (acetyl 
derivative, m. p. 224°; benzoyl derivative m. p., 209°; N-ethyl 
derivative, m. p. 235—237°), and benziminazole-2-naphthyl-8'- 
carboxylic acid, m. p. 265—269°. Either of these on heating yields 
1 : 2(1’ : 8’)-naphthoylenebenziminazole (1), yellow needles, m. p. 198°. 


CoH NH, (IL) 
‘N 

With o-tolylenediamine, the corresponding products are 0-amino- 
tolylnaphthalimide, m. p. 196°, 4-iminazole-2(1’)-naphthyl-8'-carb- 
oxylic acid, m. p. 273—275°, and 1: 2(1’: 8’)-naphthoylene-4- 
methylbenziminazole, deep yellow needles, m. p. 187°. Naphthalic 
anhydride and 1:2-naphthylenediamine yield 2’-amino-N-(1’)- 
naphthylnaphthalimide (11), m. p. 300°, which is converted on 
heating into 1 : 2(1’ : 8’)-naphthoylene-1 : 3-naphthiminazole, 
CieH orange-red crystals, m. p. 256°. 


G. M. B. 


Syntheses of certain Dipeptides of Complex Natural 
Amino-acids. L. Havestapt and R. Fricke (Ber., 1924, 57, 
[B], 2048—2054).—Methyl «-amino-8-glyoxaline-4(or 5)-propionate 
is converted by alanyl chloride in the presence of chloroform into 
the methyl ester of alanylhistidine, 

> 
from which alanylhistidine, a hygroscopic powder, is obtained by 
hydrolysis. Methyl alanylaspartate, 
NH,*CHMe-CO-N H-CH(CO,Me)-CH,°CO,Me, 
m. p. 187—188°, is derived from methyl aspartate and alany! 
chloride hydrochloride; it is hydrolysed to alanylaspartic acid, 
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decomp. 155—160°. Tyrosine is converted by methyl chloro- 
formate and sodium hydroxide into dicarbomethoxytyrosine, 
m. p. 97°, which is transformed into the corresponding chloride 
and thence by ethyl «-aminopropionate into ethyl «-dicarbomethory- 
tyrosylaminopropionate, 

m. p. 181°, and tyrosylalaninecarboxylic acid, 
decomp. 230° after softening at 140°. Methyl dicarbomethoxy- 
tyrosylaminosuccinate, m. p. 127°, and tyrosylaspartic acid, decomp. 
260° after softening at 120°, are described. dl-Dicarbethory- 
tyrosine, m. p. 96—97°, is converted by phosphorus pentachloride 
into the corresponding chloride, which, with methyl «-amino- 
-glyoxaline-4(or 5)-propionate yields methyl «-dicarbethoxytyrosyl- 
amino-B-glyoxaline-4(or 5)-propionate, decomp. 140° after softening 
at 100°; the ester is hydrolysed to tyrosylhistidinecarboxylic acid, 
(COgH)-N:C(OH)-CH 
decomp. 275° after softening at about 125°. The optical activity 
of the dipeptides has not been examined, since, in part, they 
have been derived from optically inactive compounds and, in 

addition, racemisation takes place during some of the reactions. 


H. W. 


Phenyltriazoles. K. Exzs (J. pr. Chem., 1924, [ii], 108, 209— 
233).—The preparation of several phenyltriazoles by the reduction 
of o-nitroazo compounds is described. 

o-Nitrobenzeneazophenol on reduction with zinc dust in sodium 
hydroxide solution gives 2-p-hydroxyphenylbenztriazole, grey 
needles, m. p. 219—220°. From this by chlorination, either with 
nascent or gaseous chlorine, the mm’-dichloro-s-p-hydroxyphenyl 
derivative is obtained as white needles, m. p. 230°. The corre- 
sponding dibromo derivative melts at 223°, and the methoxy deriv- 
ative has m. p. 136°, and on nitration gives nitroanisylphenyl- 
triazole, yellow needles, m. p. 198°. Hydroxyphenylbenztriazole 
does not couple readily with all diazotised aromatic amines, but 
diazotised m- and p-nitroaniline afford azo compounds which form 
respectively a dark yellow powder, m. p. 225°, and a brownish- 
yellow powder sintering at 275°. The latter gives an acetyl deriv- 
ative, m. p. 253°. Hydroxyphenylbenztriazole on oxidation with 
potassium permanganate gives phenyltriazole, the silver salt being 
isolated as a white precipitate. 

o-Nitrobenzeneazosalicylic acid on reduction yields benztriazole- 

r 2 : 5’-salicylic acid (annexed formula), white 

iT % oo, needles, m. p. 305°. The sodium, potassium, 

| N OH calcium, barium, and magnesium salts, and 

AG the acetylderivative (“aspirin benztriazole”), 

2" white plates, m. p. 315° (decomp.), are 
described. 

o-Nitrobenzeneazo-p-acetamidophenol, small, red crystals, m. p. 


= 
ae 


i. 164 ABSTRACTS OF CHEMICAL PAPERS. 


153—155°, on hydrolysis ‘and subsequent reduction, yields 
2-m-amino-o-hydroxyphenylbenztriazole, pale yellow needles, m. p. 
282°. The acetyl derivative of this (needles, m. p. 266°) and of 
the ethyl ether (‘‘ phenacetin benztriazole,”’ yellowish-white needles, 
m. p. 184°) are described. The pharmacological properties of 
aspirin benztriazole and phenacetin benztriazole are similar to those 
of aspirin and phenacetin. The aminohydroxybenztriazole could 
not be oxidised to the corresponding p-quinone. 

o-Nitrobenzeneazoresorcinol is a red precipitate, m. p. 180° 
(decomp.), and on reduction gives 2-op-dihydroxyphenylbenztriazole, 
white needles, m. p. 188°, which yields a dinitro derivative, yellow 
needles, decomp. 248°. This gives well-defined barium and copper 
salts and an additive compound, C,,H,O,N;,C,)H,, with naphthalene 
(yellow needles, m. p. 242—243°). Dibromodihydroxyphenylbenz- 
triazole, white needles, has m. p. 206°. 

o-Nitrobenzenebisazoresorcinol, a yellow, crystalline powder, on 
reduction, gives 4 : 6-di-2-benztriazolylresorcinol, pale yellow needles, 
m. p. 196—198° (decomp.), in poor yield. 

o-Nitrobenzeneazoaniline, obtained by coupling diazotised o-nitro- 
aniline and phenylaminomethanesulphonic acid, with subsequent 
hydrolysis, forms red needles, m. p. 192—194°, and on reduction 
with zinc dust and ammonia yields 2-p-aminophenylbenztriazole, 
white needles, m. p. 155°, which when diazotised is converted into 
the corresponding p-hydroxy derivative. 2-p-Aminophenylbenz- 
triazole-1-oxide is produced by the action of ammonium sulphide 
on nitrobenzeneazoaniline, as pale yellow needles, m. p. 241— 
243°. 

o-Nitrobenzeneazodimethylaniline, red plates, m. p. 127°, forms 
a hydrochloride (red crystals), and on reduction with zinc dust 
and sodium hydroxide yields 2-p-dimethylaminophenylbenziriazole, 
greenish-yellow prisms or yellow needles, m. p. 182—183°; the 
hydrochloride, m. p. 208°, and methiodide, white crystals, m. p. 209°, 
are described, the latter being very unstable in hydroxylic solvents. 
The corresponding oxide, yellow needles, m. p. 167°, is produced by 
the action of ammonium sulphide on nitrobenzeneazodimethy]- 
aniline; the hydrochloride melts at 187—188°. If the reduction 
be carried out with alcoholic sodium sulphide, the products are 
o-aminobenzeneazodimethylaniline, yellowish-red needles, m. p. 133— 
134°, and azorybenzenebisazodimethylaniline, 

red needles, m. p. 

By coupling diphenylamine with diazotised o-nitroaniline, 
o-nitrobenzeneazodiphenylamine results as red needles, m. p. 121°; 
the hydrochloride, m. p. 135° (decomp.), picrate, and the nitroso- 
amine (reddish-yellow needles, m. p. 115°) are described. The 
latter on reduction with ammonium sulphide yields 2-p-phenyl- 
aminophenylbenztriazole-1-oxide (yellowish-red needles, m. p. 185°), 
the hydrochloride [m. p. 180—190° (decomp.)], and the nztroso- 
amine (yellow prisms, m. p. 154—155°) of which are described. 
On reduction of o-nitrobenzeneazodiphenylamine with zinc dust 
and alkali (or ammonia), the product is 2-p-phenylaminophenyl- 
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benztriazole, yellowish-green plates, m. p. 137°, which may also 
be obtained by the reduction of the above oxide. The hydro- 
chloride [m. p. 158—165° (decomp.)], acetyl derivative (colourless 
needles, m. p. 166°), nitrosoamine (colourless needles, m. p. 178°), 
and p’-nitroso derivative (brownish-green needles, m. p. 149°) are 
described; the latter on reduction yields 2-pp’-aminophenyl- 
aminophenylbenztriazole, yellow plates, m. p. 132°, which is easily 
diazotised. Nitration of diphenylaminophenyltriazole gave a 
mixture: op-Dinitrophenylaminophenylbenztriazole [needles, m. p. 
211° (decomp.)], and the corresponding oop-derivative [stout, 
brownish-yellow needles, m. p. 223° (decomp.)], were obtained by 
the condensation of aminophenylbenztriazole with chlorodinitro- 
benzene and picryl chloride, respectively. On nitration, these 
gave a mixture of derivatives, 
m. p. 244° (yellow needles), and 

(deep yellow needles). Diphenylethylamine hydrochloride (colour- 
less needles) will not couple with diazotised o-nitroaniline, but with 
diazotised sulphanilic acid, an acid, NPhEt-C,H,-N°N-C,H,SO,H 
(dark blue plates) is obtained. 

4-0-Nitrobenzeneazo-1-naphthol, reddish-bronze needles, m. p. 244— 
245° (decomp.), on reduction with zinc dust and ammonia, yields 
2-a-hydroxynaphthylbenztriazole, pale red needles, m. p. 204°; 
the 6-nitroso derivative, ochre crystals, has m. p. 154—156° 
(decomp. ). 

By the reduction of o-nitrobenzeneazo-«-naphthylamine, dark 
brown needles, m. p. 170°, with zinc dust and ammonia, 2-«-amino- 
naphthylbenztriazole, is formed as pale yellow needles, m. p. 150°, 
and on diazotisation couples readily with phenols and aromatic 
primary amines. A. E. C. 


Spontaneous Oxidation of 1-Methyluric Acid and 1 : 3-Di- 
methyluric Acid in Alkaline Solution. L. Piaux (Compt. 
rend., 1924, 179, 1326—1329; cf. A., 1924, i, 430, 431; Compt. 
rend., 1924, 179, 901).—The velocities of oxidation at 19° of solutions 
of uric acid, and its 1-methyl and | : 3-dimethyl derivatives, made 
alkaline with potassium hydroxide, are in the ratio 100: 91 : 82-5, 
whilst in presence of manganese hydroxide at 13° these ratios 
become 314 : 323: 87. By oxidation without a catalyst, 1-methyl- 
uric acid yields potassium 3-methyloxonate and, with the catalyst, 
3-methylallantoin, thus resembling uric acid, but 1 : 3-dimethyl- 
uric acid (with or without a catalyst) gives potassium oxalurate, 
potassium oxalate, and methylamine. F. M. H. 


2:5-Iminodihydro-1 :2:3-triazole. II. H. W. Carne 
LEY and P. K. Dutt (J. Chem. Soc., 1924, 125, 2476—2481; cf. 
T., 1923, 123, 265)—The product either from 5-chloro-1 : 4- 
diphenyl-1 : 2: 3-triazole (I) and p-toluidine or from 5-chloro- 
4-phenyl-1-p-tolyl-1 : 2: 3-triazole (II) and aniline is a mixture 
of two isomerides, A and B, C,,H,,N,, which are probably the 
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expected products (III) and (IV) (cf. Dimroth, A., 1909, i, 267; 
1910, i, 518) : 


N=N 
Ph 
SS 


(IV.) 


Dimroth’s suggestion that an aliphatic diazo compound, 
NHAr-C(-NAr’)-CPh:N,, is an intermediate in the interconversion 
of (III) and (IV) is rejected, since no nitrogen is evolved on boiling 
either isomeride with alcoholic sodium ethoxide. An alternative 
intermediate (V) is now put forward. The isomeric products A 
and B behave differently towards nitrous acid in acetic acid, A 
giving an additive compound, whilst from B a mononitro deriv- 
ative results. 

By a slight modification of Dimroth’s method 5-hydroxy-1 : 4- 
diphenyl-1 : 2 : 3-triazole is obtained in slender needles from alcohol, 
m. p. 166° (decomp.; Dimroth gives 150—151°). 

5-Hydroxy-4-phenyl-1-p-tolyl-1 : 2: 3-triazole, m. p. 173—174° 
(decomp.), similarly prepared, is converted by phosphorus penta- 
chloride in boiling benzene into the 5-chloro compound (II), m. p 
124—125°. The condensation of (I) with p-toluidine and of (II) 
with aniline takes place in absolute alcohol in sealed tubes at 110— 
145°. The products A and B are the same in both cases and are 
separated by crystallisation from absolute alcohol, B being the 
more soluble. Compound A (III or IV), m. p. 227—228°, treated 
in acetic acid solution with sodium nitrite, yields a yellow sub- 
stance, Cy,H,,N,,HNO,, m. p. 135—140° (decomp.), which does not 
give the Liebermann reaction, but when boiled with alcohol is 
converted into a compound, m. p. 196—198°, not obtained pure. 
The yellow substance gives a dinitro derivative, m. p. 193—194°, 
which is stable to boiling alcohol. Compound B (IV or III), m. p. 
171—172°, treated in acetic acid solution with sodium nitrite, 
yields a yellow mononitro derivative, m. p. 197—198°. Both 
A and B are acetylated by a boiling mixture of acetic anhydride 
and acetyl chloride. The acetyl derivatives melt at 114—115° 
and 126—127°, respectively. Nitrosoamines are obtained from 
A and B by the action of sodium nitrite and alcoholic hydrochloric 
acid. That from A decomposes at about 140° and on hydrolysis 
yields an equilibrium mixture of A and B, m. p. 210—217°. nm 

C. H. 


3-Hydroxy-4 : 5-pyridothiophen. E. Kornies and H. Griss- 
LER (Ber., 1924, 57, [B], 2076—2079).—2-Pyridylthiolacetic acid, 
C,H,N-S-CH,°CO,H, is converted by warm, concentrated sulphuric 
acid into 2-thiolmethylpyridine, m. p. 54° (hydrochloride, m. p. 152°; 
chloroplatinate, m. p. 159°; silver salt, m. p. 79—80°); the methyl 
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group appears to be attached to one of the carbon atoms of the 
yridine ring. 

2-Pyridylthiolacetic acid is converted smoothly by boiling acetic 

C—OH anhydride into 3-hydroxy-4 : 5-pyridothiophen (1) 

‘et or the tautomeric 3-keto-4: 5-pyrido-2 : 3-dihydro- 

thiophen, m. p. 182°. The corresponding phenyl- 

NN hydrazone, m. p. 146°, and 2: 2-dibromo-3-keto- 

N 4: 5-pyrido-2 : 3-dihydrothiophen hydrobromide, m. p. 

(I) 185° (corresponding chloroplatinate,m. p. 171°), are 
described. H. W. 


Thiodiazines. I. Condensation of Thiosemicarbazide 
with w-Bromoacetophenone. P. K. Bose (J. Indian Chem. 
Soc., 1924, 1, 51—62).—Thiosemicarbazide and w-bromoaceto- 
phenone yield as the main product of interaction 2-amino-5-phenyl- 


1:3: 4-thiodiazine, S>CNH,, m. p. 125—126° [hydro- 


chloride, m. p. 205°; hydrobromide, m. p. 197°; picrate, m. p. 215° 

(decomp.); chloroaurate, m. p. 166—167° (decomp.); ons 
derivative, m. p. 172—173°; benzoyl derivative, m. p. 170°; 
methiodide, m. p. 223° (decomp.) ; ethiodide, m. p. 234° (decomp.) ; 
compound with phenylthiocarbimide, m. p. 179—180°; benzene- 
sulphonyl derivative, isolated as potassium salt; dithiocarbamic 
acid derivative, m. p. 181—182°, and its methyl compound, m. p. 
159°]. A secondary product of the condensation was isolated 
as 2- = 4-phenyl-2 : 3-dihydro-1 : 3-thiazoleisopropylidenehydrazone, 


> C:N-N:CMe,, m. p. 123° [hydrobromide, m. p. 


235° (decomp.)], also obtained by the condensation of acetone- 
thiosemicarbazone with w-bromoacetophenone. This second mode 
of reaction is the sole one when acetylthiosemicarbazide is used, 
the product obtained being 2-keto-4-phenyl-2 : 3-dihydro-1 : 3-thi- 
azoleacetylhydrazone, PhtC,H,NS:N-NHAc, m. p. 196—197° [hydro- 
bromide, m. p. 234—235° (decomp.)], hydrolysed to 2-keto-4-phenyl- 
2 : 3-dihydro-1 : 3-thiazolehydrazone, m. p. 167—168°, which reacts 
with acetone to yield the above isopropylidene derivative, from 
which it is also obtainable by hydrolysis. [Anisylidene derivative, 
m. p. 225° (decomp.).] G. M. B. 


Electrochemical Reduction of WNitrobenzylanilines in 
Weakly Alkaline Solution. K. Exss and M. Gaumer (J. pr. 
Chem., 1924, [ii], 108, 234—239).—p-Nitrobenzylaniline by electro- 
chemical reduction in alcoholic solution, in the presence of sodium 
acetate, yields dianilino-p-azoxystilbene, yellowish-red plates, m. p. 
223°, (1). o-Nitrobenzylaniline similarly yields a mixture of 
azoxybenzylaniline, (NHPh-CH,°C,H,),.N,O (colourless needles, 
m. p. 81°), and o-azobenzylaniline *(yellowish- red needles, m. p. 
142°). ‘The hydrazo compound is very unstable ; its oxidation may 
be prevented by conversion into the corresponding benzidine com- 
pound by means of concentrated hydrochloric acid and sodium 
hydrogen sulphite. The benzidine compound forms brown plates, 
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m. p. 75°, and may be diazotised and coupled with R-salt to give a 
deep red bisazo dye, absorbed by wool or cotton. 


NH 
4 


o-Nitrobenzyl-o-toluidine on electrolytic reduction yields a 
mixture of o-azoxrybenzyl-o-toluidine, 
(deep yellow plates, m. p. 128°), and o-azobenzyl-o-toluidine, red 
needles, m. p. 160°; on further reduction, o-hydrazobenzyl-o-tolu- 
idine (white crystals, m. p. 184°) is produced, with some o-amino- 
- benzyl-o-toluidine. The hydrazo compound is converted into the 
unstable benzidine compound by concentrated hydrochloric acid. 
o-Nitrobenzyl-p-toluidine on reduction yields 0-azoxybenzyl-p- 
toluidine, yellow needles, m. p. 99°, and o-azobenzyl-p-toluidine, 
yellowish-red needles, m. p. 127°. The hydrazo compound is 
unstable (m. p. 104°) and conversion into the benzidine base is not 
effected by dilute sulphuric acid, the product being the sulphate of 
a base, C,,H,,N,, m. p. 180°; the free base (white needles, m. p. 
100°) could be neither diazotised nor acetylated and may have 
the formula (II). A. E. C. 


Dianilino-p-azoxystilbene. K. Exsps, H. Nackrn, and H. 
Hormann (J. pr. Chem., 1924, [ii], 108, 240—246; cf. preceding 
abstract)—By the reduction of p-nitrobenzylaniline with zinc 
dust and sodium hydroxide, dianilino-p-azoxystilbene is produced. 
The hydrochloride (yellow crystals, m. p. 193°), diacetyl derivative 
(yellow crystals, m. p. 173°, accompanied by the unstable diacetyl 
derivative of an unstable isomeride), and dinitrosoamine (yellow 
crystals, m. p. 61°) are described; the latter on reduction with 
zinc dust and hydrochloric acid yields dianilinodiaminostilbene, 
Dianilino-p-azoxystilbene 
is reduced with difficulty, but zinc dust and alcoholic hydrochloric 
acid yield the above diamino derivative, the oxalate of which is 
described. The free base may be diazotised, and on coupling this 
with resorcinol and R-salt, a deep red dye results. Dianilino-p- 
azoxystilbene with methyl sulphate yields the dimethyl derivative 
as the hydrogen methyl sulphate (yellow needles); the free base 
forms yellow needles. The hydrogen ethyl sulphate of the diethyl 
derivative is also described. A dinitro derivative and a disulphonic 
acid have also been prepared. By the action of chromic acid in 
acetic anhydride on the diacetyl derivative, p-azoxybenzoic acid is 
produced. 

Dianilinoazoxystilbene dibromide forms yellowish-white needles, 
m. p. 123°, and exhibits the peculiar property of being volatile 
in steam only in the presence of alcohol and acetic acid (cf. Elbs 
and Diery, ibid., 1893, 47, 44). It is reduced in alkaline media 
by zinc dust to dianilinoazoxystilbene and by zinc dust and acid 
to dianilinodiaminostilbene. The dinitroso (yellow crystals, m. p. 
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189°), diacetyl (yellow crystals, m. p. 186°), and dibenzoyl (yellow 
crystals, m. p. 176°) derivatives are described. The dibromide 
exhibits no basic properties; methyl sulphate yields the free 
dimethyl derivative (yellow crystals, m. p. 192°) and not the salt, 
and benzyl chloride the free dibenzyl derivative (golden-yellow 
plates, m. p. 196°). A. E. C. 


Acylhydrazidoanthraquinones. M. Barrecay and A. M. 
Amuat (Bull. Soc. chim., 1924, [iv], 35, 1450—1462)—In view of 
the greater auxochromic effect of the hydrazide group, -NH-NH,, 
as compared with the amino group, a number of acylhydrazido- 
anthraquinones have been prepared by the action of acid chlorides 
or anhydrides on the anthraquinonylhydrazines in nitrobenzene 
solution. «-Anthraquinonylhydrazine tends to lose water, yielding 

N—NH pyrazoleanthrone (I), especially at high tempera- 
, tures and in the presence of strong acid. The 
| +, symmetrical structure of the compounds obtained 
CHi<to! ‘ is shown by the facts that they do not react with 
\/ aldehydes and ketones, that they react with mag- 
(1.) nesium ethyl bromide yielding 2 mols. of ethane, 
and that the acyl-«-hydrazinoanthraquinones do not yield pyrazole 
derivatives by intramolecular condensation. The acylhydrazino- 
anthraquinones are brilliantly coloured and dissolve in cold con- 
centrated sulphuric acid, yielding an intense red colour. On 
warming this solution, the acyl-«-hydrazides are converted into 
pyrazoleanthrones. Sodium and potassium hydroxides give intensely 
coloured salts, varying from green to violet in colour; these have 
not been obtained pure and are decomposed even by atmospheric 
carbon dioxide, regenerating the hydrazine. The potassium salts of 
the «-anthraquinony] derivatives are more strongly coloured than 
those of the 8-derivatives. The acylanthraquinonylhydrazines are 
insoluble in the usual solvents with the exception of pyridine and 
of nitrobenzene, but they are readily reduced by alkaline hypo- 
sulphite, and the solutions, on subsequent exposure to air, dye 
fast yellow or orange shades on wool, but not on cotton. The 
shades produced are deeper than those obtained from the corre- 
sponding acylamino compounds. Although benzoyl-«-amino- 
anthraquinone is only slightly coloured, its absorption curve in 
sulphuric acid resembles that of the highly-coloured benzoyl- 
a-anthraquinonylhydrazine; the form of the curve for the latter 
(bands at 2264 and 300) is considerably changed by the addition 
of boric acid. Benzoyl-8-anthraquinonylhydrazine in sulphuric 
acid shows bands at 4 504, 400, 303, and 254. A comparison of the 
absorption spectra of benzanilide and of benzphenylhydrazide in 
alcohol also shows the greater auxochromic power of the hydrazine 
group, the latter compound showing two well-marked bands at 
4275 and 232. Benzoyl-«-anthraquinonylhydrazine, 
NHBz-NH-C,,H-0,, 
yellow, m. p. 269—270°, is obtained from «-anthraquinonyl- 
hydrazine and benzoyl chloride in the presence of sodium acetate ; 
in the absence of the letter reagent and with excess of benzoyl 
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chloride, benzoylpyrazoleanthrone, pale yellow, m. p. 235°, is 
produced ; this compound is also obtained by benzoylating pyrazole- 
anthrone. Benzoyl-B-anthraquinonylhydrazine, yellow, has m. p. 
292°. Formyl-«-anthraquinonylhydrazine, brownish-yellow, m. p. 
282°, is obtained by boiling the anthraquinonylhydrazine with 
90% formic acid. Formyl-8-anthraquinonylhydrazine, similarly 
prepared, has m. p. 304°. Acetyl-«-anthraquinonylhydrazine, orange, 
has m. p. 312°; the acetyl-8-anthraquinonylhydrazine, yellow, has 
m. p. 284°. Phthalic anhydride and «-anthraquinonylhydrazine 
yield phthaloyl-«-anthraquinonylhydrazine, orange-yellow, m. p. 
300°, the structure of which is either 


CO 
or 0% 4 ‘ 
\ 
Phthaloyl-8-anthraquinonylhydrazine, pale yellow, has m. p. 320°. 
T etrachlorophthaloyl-«-anthraquinonylhydrazine, orange-yellow, m. p. 
310°, and greenish- 
yellow, m. p. 320°, were similarly obtained. R. B. 


Relation between Atomic Grouping and Specific Affinity. 
I. F. Ferat (Monatsh., 1924, 45, 115—132).—Tetraphenylcarb- 
azide, CO(NH:NPh,),, m. p. 236°, obtained by heating as.-dimethyl- 
carbamide with as.-diphenylhydrazine at 185°, does not form 
metallic salts, indicating the probable constitution 

NPh:N-CO-NH-NKPh 
for the potassium salt of diphenylearbazone. Oxadipheny]- 
hydrazide, (‘CO-NH-NHPh),, has also no salt-forming power, 
indicating that salt formation takes place by saturation of the 
residual valency of the ketonic oxygen, as well as by replacement 
of the labile hydrogen atom. 

[With F. L. Leprerzr.}|—Diphenylearbazide is a specific reagent 
for metals of the beryllium—mercury group (cf. Feigl and Neuber, 
A., 1923, ii, 508). Diphenylearbazide reacts with mercury 
dipheny] in alcohol-toluene solution with formation of mercuri- 
diphenyl mercuri diphenylcarbazide (I) or (II), green needles, 


S 
NH-N—<_> 


(.) HgPh, .. . 
¢ 


violet by transmitted light, decomposing at 200°. Mercuri- 
dibenzyl mercuri diphenylcarbazide, decomp. 150°, was also prepared. 
Cadmium dipyridine diphenylcarbazide, 
dark bluish-green, ruby-red by transmitted light, decomp. below 
100°, was obtained by warming diphenylcarbazide, cadmium 
nitrate, and pyridine in alcohol. Cadmium diaquodiphenylcarbazide. 
similar, is described. Cadmium diphenylcarbazide, bluish-green. 
dichroic, m. p. 200° (decomp.), was obtained by warming dipheny]- 
carbazide with cadmium nitrate in alcohol in presence of pyridine. 


HgPh, . . (IL} 
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If cadmium chloride is used instead of the nitrate, the products 
contain chlorine (cf. Neuber, Diss., Wien, 1922). Zincediphenyl- 
carbazide, Zn[CO(NH-NPh:),],, dark green, m. p. 180° (decomposition 
starts below 100°), obtained by the action of zinc diethyl on 
diphenylearbazide in benzene, and zinc diaquodiphenylcarbazide, 
Zn{CO(NH-NPh:),],(H,O),, bluish-green, cherry-red by transmitted 
light, m. p. 178°5°, obtained from diphenylcarbazide, zinc acetate, 
and pyridine, in alcohol, are described. Yields of magnesium 
compounds, obtained analogously, were poor. By the action of 
ethereal magnesium ethyl bromide on diphenylcearbazide in benzene, 
di(magnesium bromide) diphenylcarbazide di(magnesium ethyl bromide), 
(MgBr,),CO(NH-NPh:),,2MgEtBr, violet, decomposing on exposure 
to air, was obtained. F. G. W. 


Reactions of Diazo Compounds with Secondary Aromatic 
Amines. G. R. Levi and M. Fatpino (Gazzetta, 1924, 54, 
818—826).—The coupling of the diazo derivative of sulphanilic 
acid with phenyl-«-naphthylamine, phenyl-$-naphthylamine, and 
a:a-, 8: 8-, and a: 8-dinaphthylamines, in both acetic and hydro- 
chloric acid solutions, has been investigated. 

In either acid solution, phenyl-«-naphthylamine gives 1-anilino- 
naphthalene-4-diazobenzenesulphonic acid, which imparts to wool 
an orange-red colour stable to hot 20° sulphuric acid, and, when 
reduced with sodium hyposulphite, yields «-phenylnaphthylene- 
1:4-diamine, m. p. 148° (cf. Wacker, A., 1888, 466). Phenyl- 
8-naphthylamine yields «-anilinonaphthalene-$-diazobenzenesulph- 
onic acid, which gives «8-naphthaphenazine when heated with 20% 
sulphuric acid, forms 8-phenylnaphthylene-1 : 2-diamine (cf. Zincke 
and Lawson, A., 1887, 730) when reduced by sodium hyposulphite, 
and imparts to wool in a bath rendered slightly acid with sulphuric 
acid an orange-red colour destroyed by hot 20°% sulphuric acid. 

ax-Dinaphthylamine reacts with diazotised sulphanilic acid in 
either acetic or hydrochloric acid solution, forming 1-naphthyl- 
aminonaphthalene-4-diazobenzenesulphonic acid, which is violet- 
black from hydrochloric, and brown from acetic acid, and, when 
reduced with sodium hyposulphite, gives «-naphthylnaphthylene- 
1: 4-diamine (cf. Wacker, loc. cit.; Cobenzl, A., 1916, i, 77), this 
having an indefinite m. p. and forming an acetyl derivative, white 
needles, m. p. 219°. 

88-Dinaphthylamine does not react in acetic acid solution, but 
in hydrochloric acid solution it gives 1-naphthylaminonaphthalene- 
2-diazobenzenesulphonic acid, which yields 1-amino-2: 2’-di- 
naphthylamine (cf. Fischer, Fritzen, and Eilles, A., 1909, i, 616) 
when reduced by sodium hyposulphite, and in acid solution is 
gradually converted into s-«$-dinaphthazine. 

In hydrochloric acid solution, «$-dinaphthylamine reacts with 
diazotised sulphanilic acid to form 1-naphthylaminonaphthalene- 
4-diazobenzenesulphonic acid, which resists heating with dilute 
acid and on reduction yields 1-«-naphihylaminonaphthyl-4-amine, 
NH,°C,9H,"NH°C,,H,; the acetyl derivative of this amine has 
m. p. 180°. In acetic acid solution, however, the product obtained 
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is 1-naphthylaminonaphthalene-2-diazobenzenesulphonic acid, this, 
on reduction, giving 1-8-naphthylaminonaphthyl-2-amine, colourless 
needles, m. p. 195° (reddening), which forms an acetyl derivative, 
m. p. 291°. =. &. P. 


Orientation of Derivatives of Triphenylphosphine Oxide. 
F. CHALLENGER and J. F. Wiixinson (J. Chem. Soc., 1924, 125, 
2675—2676).—By the nitration of triphenylphosphine and _ its 
oxide, Michaelis and Soden (A., 1884, 1180) obtained a trinitro- 
phenylphosphine oxide (m. p. 242°) which they considered to be 
the para compound, whilst another product, m. p. 66—68°, was 
regarded as the ortho derivative. The formation of the compound, 
m. p. 242°, is confirmed, but not that of the other derivative. 
It is reduced to the triamino derivative, which is converted into 
the corresponding trichlorophenylphosphine oxide by the diazo 
reaction. This compound is identical with tri-m-chlorophenyl- 
phosphine oxide, m. p. 135°, obtained by the interaction of magnes- 
ium p-chlorophenyl bromide and phosphoryl chloride. T'ri- 
p-chlorophenylphosphine oxide has m. p. 174°. L. F. H. 


Preparation of a New Arsenic Compound of the Aromatic 
Series. L. Casserta & Co., G.m.B.H. (Brit. Pat. 214628).— 
Carbonyl chloride is passed into a solution of 4-amino-3-hydroxy- 
phenylarsinic acid in aqueous sodium acetate. The purified 
product (white crystals) is relatively non-toxic and has valuable 


effects in diseases caused by spirochetes and on trypanosomes. 


Organic Derivatives of Silicon. Action of Mercuric Oxide 
on Diaryldichlorosilicanes. L. R. VyLE and F. 8S. Kiprine 
(J. Chem. Soc., 1924, 125, 2616—2622).—The attempt to obtain 
silicones, SiR,O, by the action of mercuric oxide on diphenyl- and 
dibenzyl-dichlorosilicanes, SiR,Cl,, results in the formation of 
thick, glue-like substances which probably have the formula 

(SiR,O),. When diphenyldichlorosilicane in toluene is boiled for 
about 14 hours with scarlet mercuric oxide, the latter becomes 
brown and the filtrate on evaporation leaves a thick yellow “ glue,” 
from which small quantities of trianhydrotrisdiphenylsilicanediol 
(Kipping, T., 1912, 101, 2125) and mercuric phenyl chloride may 
be extracted by alcohol-acetone. The M in benzene after removal 
of other impurities by steam distillation is 1605. The product 
is not volatile at 350°/30 mm., and is converted almost completely 
by alcoholic potassium hydroxide into diphenylsilicanediol. It 
is soluble in many organic solvents. The mercuric phenyl chloride 
is probably produced according to the equations: (SiPh,O),+ 
nHgO=nHgPh,+nSiO, and HgPh,+HgCl,=2HgPhCl, for tri- 
anhydrotrisdiphenylsilicanediol is converted completely by mercuric 
oxide at 200° into mercury diphenyl and the latter reacts with 
mercuric chloride in toluene to give mercuric phenyl chloride. 

Dibenzyldichlorosilicane reacts more slowly with mercuric oxide, 
six hours’ heating in toluene being necessary. The purified product 


| 
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dissolves readily in ether, acetone, benzene, etc., and has the 
composition Si(CH,Ph),O, but like the diphenyl compound it must 
be regarded as a highly polymerised substance. C. H. 


Existence of Magnesium-arsines and some of their Re- 
actions. A. Jos, R. Reicu, and P. Veranaup (Bull. Soc. chim., 
1924, [iv], 35, 1404—1412).—Primary and secondary arsines react 
with magnesium ethyl bromide similarly to primary and secondary 
amines, yielding magnesium-arsines, with quantitative evolution 
of ethane (cf. Job and Reich, A., 1923, i, 873). In the same way, 
phenylarsine (1 mol.) and zinc ‘ethyl iodide (2 mols.) yield zine 
phenylarsine iodide, AsPh(ZnI)o, and ethane (2 mols.). 

Diphenylarsine and magnesium ethy! bromide in ethereal solution 
yield a crystalline substance, AsPh,MgBr, which is less soluble 
and absorbs carbon dioxide less readily than the oily product, 
AsPh(MgBr),, previously obtained from phenylarsine. Solutions 
of the latter substance readily absorb carbon dioxide, giving a 
precipitate which probably has the composition AsPh(CO,*MgBr),, 
and on treatment with water or dilute acid is decomposed into 
magnesium hydrogen carbonate and phenylarsine. Although the 
acid AsPh(CO,H), is unstable, its ethyl ester is obtained by the 
action of ethyl chloroformate on the magnesium-arsine in benzene 
solution in the absence of air. Ethyl phenylarsinodicarboxylate, 
AsPh(CO,Et),, an oil, which does not crystallise at —60°, d? 1-312, 
n> 15443, b. p. 146°/5 mm., has a slight ethereal odour and is 
hydrolysed by alcoholic potassium hydroxide yielding mainly 
phenylarsine and potassium carbonate, but also a little arsine oxide 
and ethyl formate. Iodine in aqueous alcohol converts it quan- 
titatively into phenylarsinic acid. The magnesium-arsine, 
AsPh,MgBr, similarly gives a product distilling at 160°/3 mm., 
yielding carbonate on hydrolysis. Acetyl chloride in benzene 
solution converts the compound AsPh(MgBr), into diacetylphenyl- 
arsine, AsPhAc,, a yellow oil which rapidly oxidises in the air 
and with methyl iodide yields phenyltrimethylarsonium iodide and 
acetyl iodide. The compound AsPh,MgBr behaves similarly. 
With dihalogen compounds, such as carbony] chloride and ethylene 
dibromide, the magnesium arsines are more reactive than ordinary 
Grignard reagents. Unstable compounds are formed, which 
decompose, yielding arsenobenzene and carbon monoxide in the 
first case and arsenobenzene and ethylene in the second. The 
compound from AsPh,MgBr and carbonyl chloride yields some 
phenylcacodyl with the carbon monoxide. With $-dichloroethy] 
ps pt this doubling of the arsine radical does not take place, 

from the compound phenylihiarsane, 


ASPh< CH CHS: 


is obtained. It has m. p. 38°, ». p. 134°/4 mm., 177°/16 mm., 

yields a white chloromercurate, m. p. 181° (decomp. ), and a yellow 

iodomercurate, m. p. 153° (decomp.), and with methyl iodide a 

monomethiodide, m. p. 226° (iodomercurate, m. p. 147°, and nitrate 

described). The resinous substances formed together with pheny!l- 
VOL. CXXVIII. i. h 
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thiarsane appear to be polymerides, but their depolymerisation 
could not be effected. R. B. 


Pyocyanine, the Blue Pigment of Bacillus pyocyaneus. I. 
F. Wrepe and E. Strack (Z. physiol. Chem., 1924, 140, 1—15).— 
The most suitable medium for the cultivation of Bacillus pyocyaneus 
is a bouillon prepared from human placenta and containing 1°, 
of peptone and 0-5° of sodium chloride. The optimum reaction 
of the medium for the formation of pyocyanine (cf. McCombie and 
Scarborough, T., 1923, 123, 3279) is at py 7-4. This pigment is 
apparently reduced by the bacillus to a colourless form, from which 
it can be readily regenerated by shaking the solution with air; 
the same reduction can be effected with sodium hyposulphite. 
Pyocyanine, C,,H,,0,N,,H,O, has m. p. 133°; it is stable at the 
ordinary temperature, but is decomposed by heat and by oxidising 
agents. When its solution in alkali is allowed to stand for some 
hours, the colour changes from blue to wine-red; the same change 
occurs instantaneously on boiling. Acidification of this solution 
with acetic acid precipitates the feebly basic, phenolic, yellow 
substance, hemipyocyanine, needles or plates, m. p. about 146°. 
The latter has not been obtained in a perfectly pure state, but the 
formula C,,H,,ON, is attributed to it from analyses of its deriv- 
atives. Hemipyocyanine may also be prepared by the dry dis- 
tillation of pyocyanine. <Acetylhemipyocyanine, C,,H,,0.N,,2H,0, 
greenish-yellow needles, m. p. 120°, and benzoylhemipyocyanine, 
CooH,,0.No, green needles, m. p. 173°, are formed by acetylation 
and benzoylation, respectively, of either hemipyocyanine or pyo- 
cyanine. The formule and constants of the following salts of 
pyocyanine differ from those given by McCombie and Scarborough : 
picrate, C,,H,,0,N,,2C,H,0,N,,C,H,O, decomp. between 160° and 
190°, according to rate of heating; picrolonate, 

decomp. between 170° and 190°; chloroaurate, (i, p2HAuCl,, 
decomp. between 160° and 185°; —— 
C,,.H,,0.N,,H 
does not melt below 265°. enemas E. 8. 


Metallic Salts of Simple Nucleic Acids [Mononucleotides]. 
S. Izumi (Z. physiol. Chem., 1924, 1440, 80—91).—Some amorphous 
metallic salts of adenylic and guanylic acids have been prepared. 
The latter acid formed two series according as precipitation was 
effected in faintly acid or neutral solution; these had the general 
formule MA and M,A,, respectively, where M=Cu, Ca, Ba, or Pb 
and A represents the acidic radical. Only the neutral lead salt 
was prepared. Adenylic acid gave the same copper salt, 
from both faintly acid and neutral 


Structure of the Protein Molecule. E. ABDERHALDEN, 
E. Kiarmann, and E. Komm (Z. physiol. Chem., 1924, 140, 92— 
98).—Further evidence pointing to the presence of diketopiperazine 
rings in proteins is advanced (cf. A., 1924, i, 1345, 1346). Proteins 
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are known to yield oxamide and oxamic acid on oxidation. When 
the anhydrides of glycine, alanylglycine, and dl-leucylglycine are 
oxidised with zinc permanganate, oxamide is formed in each case ; 
oxidation of dipeptides (dl-alanylglycine, dl-leucylglycine) under 
the same conditions, however, yields a hygroscopic, crystalline 
substance, which has not been identified, but no trace of oxamide. 
Silk peptone gives both oxarmhide and the hygroscopic substance 
obtained from dipeptides. Glycylglycine differs from the above 
dipeptides in yielding oxamide. A substance which is probably 
oxamic acid has also been isolated from dl-leucylglycine anhydride. 
The method of preparation of glycine ester hydrochloride from silk 
has been slightly improved. E. S. 


Anhydride Structure of Proteins. E. ABDERHALDEN and 
E. Kom (Z. physiol. Chem., 1924, 140, 99—108).—The following 
two additional colour reactions which serve to distinguish between 
diketopiperazine compounds and polypeptides and depend on the 
presence of carbonyl groups in the former substances are described : 
(1) A saturated aqueous solution of 3: 5-dinitrobenzoic acid is 
boiled with 4—5 parts of saturated aqueous sodium carbonate 
until a light yellowish-red colour appears. Addition of a diketo- 
piperazine compound and further boiling produces an intense red 
coloration. (2) A small quantity of dilute alcoholic sodium 
ethoxide is added to a saturated alcoholic solution of 2 : 4-dinitro- 
stilbene. Addition of a diketopiperazine compound and boiling 
produces a strong reddish-brown coloration. Both reagents gave 
positive reactions with all the amino-acid anhydrides tested, with 
NN’-disubstituted diketopiperazines, with most proteins, but not 
with polypeptides or OO’-disubstituted diketopiperazines. Cystine 
and its derivatives also gave a positive reaction with the 
first but not with the second reagent. The second reagent is not 
very suitable for use with proteins owing to their insolubility in 
alcohol. The contents of the stomach and duodenum of dogs 
gave positive diketopiperazine reactions for several hours after a 
protein meal. 

Sarcosine anhydride, m. p. 145—150°, is prepared by heating 
sarcosine at 210—220°; NN’-dibenzoylglycine anhydride, m. p. 
219—221°, from glycine anhydride and benzoic anhydride; 
OO'( 2)-diacetylglycine anhydride, m. p. 132—135°, by treating 
the silver salt of glycine anhydride with acetyl chloride; and 
NN’-diacetylalanylglycine anhydride, m. p. 175—180°, and the 
corresponding OO’-diacetyl compound, m. p. 155—160°, from 
alanylglycine anhydride and acetic anhydride. E. 8. 


Products of the Catalytic Hydrolysis of Goose Feathers 
(Investigation of the Syrup Soluble in Amyl Alcohol). W.S. 
Ssapikov (Biochem. Z., 1924, 150, 361—364)—From the amyl- 
alcoholic extract of hydrolysed goose feathers (A., 1924, i, 1122), 
a triaminotetracarboxylic acid has been obtained as a bromo 
derivative, C,3;H,,O,N,Br,. A copper salt has been isolated of 


formula C,,H,,0,N,Br,Cu,,8H,O0. The acid is probably 


present in the extract, not as such, but as an anhydride. J. P. 
-h2 
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Proteins. VIII. Destructive Distillation of Silk Fibroin. 
T. B. Jonnson and P. G. Dascuavsky (J. Biol. Chem., 1924, 62, 
197—207; cf. A., 1919, i, 559).—The destructive distillation of 
silk fibroin affords carbon dioxide, acetic and propionic acids, 
aliphatic amines, phenol, p-cresol, pyrrole, indole, and quinoline, 
together with unidentified material, the total fluid and gaseous 
products amounting to 59% of the silk fibroin; the residual 41% 
is amorphous carbon (silk coke). C. R. H. 


Identity of Gluten Proteins from various Wheat Flours. 
M. J. Buiso and A. J. Pinckney (Cereal Chem., 1924, 1, 309— 
316).—Determinations of the rates of racemisation in N/2-sodium 
hydroxide of seven samples of glutenin from widely different flours 
of both high and low baking strengths revealed no significant 
differences in optical behaviour except in the case of one sample 
from Polish wheat, an unusual variety with extremely poor baking 
value. Three samples of pure gliadin were also examined in the 
same manner; two appeared to be identical, the third, again from 
Polish wheat, differing slightly. It is concluded that, although 
there may be cases in which both glutenins and gliadins vary 
slightly in their respective molecular configurations, it is most 
unlikely that such differences are the basic cause of variations in 
flour strength. This is in disagreement with the conclusions of 
Woodman (J. Agric. Sci., 1922, 12, 231). C. T. G. 


Nitrogen Distribution in Individual Fractions of Catalytic- 
ally Hydrolysed Collagen. W.S. Ssapixkov (Biochem. Z., 1924, 
150, 365—367).—An investigation of the nitrogen distribution in — 
various extracts of the product of the catalytic hydrolysis of tendon 
collagen, from the results of which it is inferred that cyclic com- 
pounds of the piprin type, relatively poor in nitrogen, are present, 
more especially in the ethereal and amyl-alcoholic extracts. 


Biochemistry. 


I. Determination of the Carbon Dioxide Tension in 
Alveolar Air. II. Acetylene Narcosis. H. W. KnippPina 
(Z. physiol. Chem., 1924, 141, 1—10, 11—12).—I. The method 
previously described (ibid., 137, 285) for the determination of 
nitrous oxide in air, which depends on the different thermal con- 
ductivities of different gases, is suitable for the determination of 
carbon dioxide in alveolar air. Clinical applications of the method 
are discussed, but the apparatus itself is not described in detail. 

II. The same apparatus (loc. cit.), suitably modified to avoid com- 
pression of the gases, may be employed for the administration of 
acetylene as a narcotic. Since the gases are retained in a closed 
system, many of the dangers attached to the use of this substance 
are avoided. E. S. 
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Apparatus for the Graphic Recording of Oxygen Con- 
sumption and Carbon Dioxide Output, especially adapted 
for Clinical Work. H. C. Hacreporn (Biochem. J., 1924, 18, 
1301—1307).—A modification of the apparatus designed by Hanriot 
and Richet based on a system of gas meters in which the inspired 
and the expired air before and after carbon dioxide absorption are 
measured. Sources of error arising from the gas meters are reduced 
to a degree which enables accurate determination of the human 
respiratory exchange to be made. 8.8. Z. 


Influence of the Hydrogen-ion Concentration on the 
Oxygen Consumption in Sea-water Fishes. J. R. PEREIRA 
(Biochem. J., 1924, 18, 1294—1296).—Over a range of py 8-0—4-0, 
the more acid the water the less is the oxygen consumption of the 
fishes studied. 8. 8. Z. 


Dependence of the Excitability of the Respiratory Centre 
on a definite Ionic Equilibrium in the Blood. K.GoLUwirzer- 
MEIER (Biochem. Z., 1924, 151, 54—83).—In rabbits, the excitability 
of the respiratory centre depends on the magnitude of the ratio 
[HPO,” + H,PO,'][K"]/[Ca”][Mg”], the irritability rising with an 


increase in the numerator components and vice versa. 4. 2. 


Chemical Regulation of Respiration in Blood of Alkaline 
Reaction. K. GoLiwitzeR-MEIER (Biochem. Z., 1924, 151, 
424434).—Slow infusion of sodium carbonate or sodium hydroxide 
solution scarcely affects the carbon dioxide tension of arterial blood, 
and respiration likewise remains unaffected despite the alkalinity 
of the blood. On the other hand, sodium hydrogen carbonate, 
which also increases blood alkalinity, increases the carbon dioxide 
tension and the extent of ventilation. Injection of hydrochloric 
acid following sodium carbonate causes increased respiration 
similar to that produced by hydrochloric acid alone. 


New Hzemoglobinometer. K. Birker (Pifliiger’s Archiv, 
203, 274—284; from Chem. Zentr., 1924, ii, 516).—The apparatus 
has already been described as a colorimeter (Z. angew. Chem., 
1924, 36, 427). For the exact colorimetry of hemoglobin, com- 
parison must be made with hemoglobin itself, and not with sub- 
stitutes; reduced hemoglobin keeps well and is suited for colori- 
metric use. Blood is diluted 100 times with 0-1°% sodium carbonate 
solution and reduced with a trace of sodium hyposulphite, and the 
determination is made before the atmospheric oxygen can attack 
the solution. The average error is 1%. F. A. M. 


Replacement of Blood by Solutions containing Gum Arabic. 
R. Urxi (Arch. Exp. Path. Pharm., 1924, 104, "239 —In 
cats, 50°% of the total blood can be replaced by Tyrode solution. 
As a result, the blood pressure begins to fall in a few minutes, and 
within 1} hours the injected fluid has disappeared from the blood- 
vessels. When a solution of gum arabic is used, up to 70% of the 
blood can be replaced. After this infusion, the blood pressure 
remains constant and the presence of the solution in the blood- 
vessels can be demonstrated 24 hours later. oO. O. 
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Carbon Dioxide Content of Capillary Blood and its Deter- 
mination. F. VerzAr and B. VASARHELYI (Biochem. Z., 1924, 
151, 246—253).—A modified Barcroft differential manometer is 
described, together with the method of using it for the determin- 
ation of the carbon dioxide content of capillary blood. The latter 
is found to be 50 vols. %, with extremes of 40-8 and 62:3, falling to 
35:5 vols. % after exercise. J.P. 


aac of Irradiation. II. Influence of Ultra- 
violet and Réntgen Rays on the Water, Salt, and Protein 
Content of Serum. C. Krorrtz (Biochem. Z., 1924, 151, 449— 
463).—In most patients, the water content of the serum increases 
after irradiation with ultra-violet or X-rays, but is again normal 
after 24 hours. The alteration of ionic equilibrium in the serum of 
the irradiated individual is summarised as an increase in the ratio 
K’ x Refractometric measurements reveal 
an alteration in the serum proteins after treatment. 7. 


Biochemistry of Irradiation. III. Effect of Radiant Heat 
on the Reaction, the Alkali Reserve, and the Salt Equilibrium 
of the Blood. C. Kroxrrz (Biochem. Z., 1924, 153, 165—172).— 
An electric light-bath was used as the source of radiant heat (carbon 
filament lamps). Human subjects were placed up to the neck in 
this chamber for periods of 30 to 45 mins. Alveolar air and blood 
analyses were made before, immediately after, and some 24 hours 
after the exposure to heat. There was no appreciable rise in body 
temperature, but a marked fall in the alveolar carbon dioxide unac- 
companied by any appreciable change in the alkali reserve or the 
ionic equilibrium in the blood. H. D. K. 


Action of Sunlight on Complement. M. Jacosy and M. 
Jacosy (Biochem. Z., 1924, 151, 314—317).—Insolation has little 
or no influence on the activity of complement. J.P. 


Influence of Hydrogen-ion Concentration on the Precipit- 
ation of Serum Proteins by Salts. I. J. Csapé and D. v. 
Krosusirzky (Biochem. Z., 1924, 151, 90—97).—The precipitating 
action of sodium sulphate and chloride solutions on serum proteins 
is minimal at a py between 7 4 and the isoelectric point and increases 
at higher or lower py. The protein fractions precipitated at various 
Px Show no difference in composition. 


Mineral Content of Blood Plasma. M. RIcHTER-QUITTNER 
(Wien. med. Woch., 1924, 74, 948—951; from Chem. Zentr., 1924, 
ii, 197).—Calcium salts administered per os or intravenously cause 
an increase in calcium and a decrease in sodium, not only in the 
plasma, but also in the serous body-fiuids. Administration of 
sodium causes retention of water, whilst in the case of calcium, 
diuresis with elimination of sodium in the urine is — - 

G 


Colorimetric Determination of the Inorganic Phosphorus 
of Serum. R. Esstncer and P. Gyéray (Biochem. Z., 1924, 
149, 339—343).—The methods of Tisdall (A., 1922, ii, 392), Bell 
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and Doisy (A., 1920, ii, 769), and Marriott and Haessler (A., 1918, 
ii, 20) for determining inorganic serum phosphates give concordant 
results. If haemoglobin be present, the last-mentioned method 
gives high results, which are ascribed to the liberation of inorganic 
phosphoric acid from the red blood- corpuscles during the precipita- 
tion in alkaline solution. J.P. 


Blood-sugar Curves after Intravenous Injection of «-, £-, 
and «$-Glucose in Rabbits. F. Lirpmann and J. PLANELLES 
(Biochem. Z., 1924, 151, 98—101).—No significant difference in the 
magnitude of the hyperglycemias produced by injection into 
rabbits of the «- and £-stereoisomerides of glucose was detected. 
On the other hand, injection of the equilibrium mixture of «- and 
-forms produced a more marked hyperglycemia of longer duration 
than that following injection of either component of the mixture. 
Equilibrium was attained in this case by addition of ammonia 
(0-01°%). J. P. 


Sugar and Fat in (Human) Blood. W. Arwno.pi and J. A. 
CoLLazo (Z. ges. exp. Med., 1924, 40, 323—340; from Chem. Zentr., 
1924, ii, 198)—After administration of sucrose the blood-sugar 
increases for 90 minutes, showing a maximum at 15—30 minutes. 
The ether and ethyl alcohol extract (blood fat) is decreased for 
2 hours with a maximum decrease at 50—60 minutes. In obesity, 
diabetes, and Basedow’s disease different curves are obtained. After 
administration of fat, a small increase in blood-sugar is observed. A 
slow increase in blood fat occurs. Egg-protein also produces only 
a small increase in blood-sugar. In diabetes and to some extent in 
Basedow’s disease the blood-sugar is increased during fasting, whilst 
in obesity it is decreased. It is supposed that after administration 
of sugar an increased formation of fat from sugar takes place which 
represses the transference to the blood of fat from the reserve. 
The depression in blood fat after protein intake may be due to fat 
being yielded up from the blood to the organs (liver). In diabetes, 
the formation of fat from sugar is inhibited. Sugar and fat meta- 
bolism are closely related. G. W. R. 


Micro-determination of Free Sugar in Total Blood. H. 
Brerry and L. Moquet (Compt. rend. Soc. Biol., 90, 1316—1318 ; 
from Chem. Zentr., 1924, ii, 516.)—The authors use the method of 
Folin and Wu (A., 1920, ii, 337), except that they employ mercuric 
nitrate instead of tungstic acid for the removal of the protein. 

F. A. M. 


Determination of Sugar in Small Amounts of Blood. M. 
GrBert and J. C. Bock (J. Biol. Chem., 1924, 62, 361—369).— 
The method of Folin and Wu (A., 1920, ii, 337) has been adapted for 
use with about 0-15 g. of blood, the amount of blood being measured 


by drawing into a weighed capillary tube and weighing on a torsion 
balance. C. R. H. 


Determination of Sugar in Blood. E. G. B. CALvEerT 
(Biochem. J., 1924, 18, 839—844).—The blood is diluted with 
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water and treated with 10% sodium tungstate and 0-67N-sulphuric 
acid, filtered, an aliquot portion of the filtrate treated with 
standard copper solution, boiled, and phosphomolybdic acid is 
added. The blue colour produced is compared with that of a 
standard sugar solution or of a standard blue disc. 8. 8. Z. 


Colorimetric Determination of Sugar in Blood. F. J. 
Paton (Biochem. J., 1924, 18, 965—970).—The blood is boiled with 
a solution of sodium sulphate, and treated with dialysed iron to 
remoye the protein. The filtered liquid is treated with sodium 
hydroxide and dinitrosalicylic acid on a boiling water-bath and the 
colour produced compared with that of a standard sugar solution in 
a Nessler cylinder. Accurate results can be obtained with 0-5 c.c. of 
blood. Sodium dinitrosalicylate is not appreciably affected by the 
presence of other reducing substances in the blood, and no error due 
to reoxidation need be feared with this method. 8.8. Z. 


Iodometric Determination of Sodium in Small Amounts 
of Serum. B. Kramer and I. GirrtemMan (J. Biol. Chem., 1924, 
62, 353—360).—The sodium is precipitated as the pyroantimonate 
by the method of Kramer and Tisdall (A., 1921, ii, 463), the pre- 
cipitate centrifuged, dissolved in excess of concentrated hydrochloric 
acid, and the liberated antimonic acid determined iodometrically. 
The maximum error of the method is +2%. C. R. H. 


Influence of some Aliphatic Substances on the Level of 
Lactic Acid and Sugar in the Blood. F. Knoop and H. Jost 
(Z. physiol. Chem., 1924, 141, 55—61).—The increased excretion of 
lactic acid by dogs following the administration of propionic and 
8-hydroxybutyric acids (A., 1923, i, 1261) is not preceded by a rise 
in the levels of lactic acid and sugar in the blood. Acetaldehyde, 
on the other hand, increases the blood-sugar and blood lactic acid 
without causing an increased excretion of the latter substance. 
These results seem to exclude the possibility that the effect of 
propionic and $-hydroxybutyric acids is due to the intermediate 
formation of acetaldehyde, but rather suggest that it is due to the 
action of the acids on the kidneys. Hence there is no evidence of 
the direct conversion of the acids into lactic acid, 7.e., of the occurr 
ence of a physiological «-oxidation of fatty acids. E. S. 


Behaviour of a Substance giving the Nitroprusside 
Reaction in Skin and in Hair. M. Kaye (Biochem. J., 1924, 
18, 1289—1293).—The substance is connected with active meta- 
bolism and varies with the degree of metabolism. It is present in 
the cellular and absent from the extracellular structures of the 
skin. Itis present in the roots of healthy hair, and the intensity of 
the glutathione reaction varies with the vitality of the “h . 


Isolation of Spermine Phosphate from Semen and Testis. 
O. RosenueEtM (Biochem. J., 1924, 18, 1253—1262).—(1) Modified 
Vauquelin’s method: After keeping for some hours, semen is 
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mixed with 0-9°%% sodium chloride solution and centrifuged. The 
residue is repeatedly washed and eventually boiled with alcohol and 
washed with ether. On extracting this purified residue with 
boiling water, spermine phosphate passes into solution and separates 
on cooling. (2) Modified Schreiner’s method : Semen is precipitated 
with alcohol and the precipitate dried. This is washed in the 
centrifuge with water until an adhering water-soluble protein is 
removed. The precipitate is finally washed with alcohol and ether 
and extracted with boiling water from which spermine phosphate 
crystallises on cooling. (3) Dialysis method : The alcohol precipitate 
prepared as above is dialysed under sterile conditions. After con- 
centrating the dialysate, spermine phosphate is deposited. (4) 
Butyl alcohol method: The alcohol precipitate from semen is 
precipitated with saturated lead acetate after being taken up in 
acidified boiling water, freed from lead, and extracted from alkaline 
solution continuously with butyl alcohol. Spermine is removed 
from the extract with phosphotungstic acid and liberated in the 
usual way. (5) Steam distillation method: The alcohol precipitate 
from semen is dissolved in alkali and steam-distilled. The distillate 
is evaporated nearly to dryness, taken up in little water, and treated 
with ammonium phosphate, when spermine phosphate crystallises 
out. Spermine is also present as the phosphate in testis. Chemical 
and crystallographical evidence is brought which proves the identity 
of spermine from semen with the base obtained by similar methods 
from various animal organs and also from yeast. 8. 8. Z. 


Bile Acids. XXI. Human Bile. I. H. Wreranp and G. 
RevereyY (Z. physiol. Chem., 1924, 140, 186—202)—The human 
bile employed in this investigation was obtained from the gall 
bladders of corpses. It was preserved with toluene or chloroform, 
but nevertheless had undergone some putrefaction before the 
constituents were examined. For the isolation of the bile acids, it 
was boiled with 10° potassium hydroxide for 12 hours, made just 
acid to Congo-red by the addition of 7N-sulphuric acid, and the 
precipitate allowed to settle. From the supernatant liquid succinic 
acid was isolated by continuous extraction with ether (0-5 g. per 
litre of bile). The sediment consisted mainly of bile acids, bile 
pigments, fatty acids, and cholesterol. Biliverdin (formed from 
bilirubin by autoxidation during the hydrolysis) was isolated in a 
pure state (12—14 g. per litre of bile). The bile acids were separated 
by fractional extraction of their ethereal solution with N /2-sodium 
hydroxide and were found to consist of cholic and deoxycholic acids 
and a new acid, C.,H4)0,, m. p. 105—110°, [«}#/+-11-1° in alcohol. 
This acid, which occurs in considerable amount in human bile, has 
been named anthropo-deoxycholic acid; it is identical with the 
cheno-deoxycholic acid isolated by Windaus, Bohne, and Schwarz- 
kopf (ibid., 177) from goose bile and yields derivatives identical with, 
those described by these authors. It gives a deep reddish-brown 
coloration changing to olive-brown with the Liebermann—Burchard 
reaction, and a diformyl derivative which melts and a at 137°, 
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solidifies with further heating, and again melts at 172°. Dehydro- 
anthropo(cheno-)deoxycholic acid is reconverted into anthropo- 
deoxycholic acid by catalytic hydrogenation. The choladiene- 
carboxylic acid, m. p. 138°, obtained by distillation of anthropo- 
deoxycholic acid is possibly a mixture of two isomerides. In 
agreement with Windaus, Bohne, and Schwarzkopf (loc. cit.), the 
authors consider that anthropo-deoxycholic acid is 3 : 13-dihydroxy- 
cholanic acid. E. 8. 


Nucleic Acid of Pancreas. E. Jorpres (Biochem. Z., 1924, 
151, 227—245).—From an alkaline extract of ox-pancreas, after 
removal of protein and nucleic acid, there were obtained, in 
addition to guanylic acid, uracil pentosephosphoric acid and 
cytosine pentose phosphoric acid, identified by the solubilities, 
nitrogen, phosphorus, and pentose contents of their brucine salts. 
It is suggested that the polynucleotide with which guanylic acid is 
associated in animal tissues (Feulgen, A., 1919, i, 603) may be 
yeast-nucleic acid (cf. also Hammarsten and Jorpes, A., 1922, i, 
387). J. P. 


Occurrence of Plant Nucleotides in Animal Tissues. W. 
Jones and M. E. Perkins (J. Biol. Chem., 1924, 62, 291—300).— 
On the addition of potassium acetate to the solution of mixed 
nucleotides obtained by the hydrolysis with 1-25% sodium hydroxide, 
at the ordinary temperature, of the $-nucleoprotein from pancreas 
(cf. Steudel and Brigl, A., 1910, i, 703), the potassium salt of guanine 
nucleotide separated ; from the filtrate were isolated the nucleotides 
of adenine and cytosine, the latter being separated by fractional 
crystallisation of their brucine salts. The results indicate that a 
sharp distinction cannot be drawn between nucleotides of plant 
and of animal origin. C. R. H. 


Determination of Bismuth in Organs, Blood, and Excreta. 
W. AvrenrieTH and A. Meyer (Miinch. med. Woch., 1924, 71, 
601—603; from Chem. Zentr., 1924, ii, 220—221).—Details are 
given of a colorimetric method for the determination of minute 
quantities of bismuth based on the formation of potassium bismuth 
iodide. The preliminary treatment consists in digestion with 
ee acid and potassium chlorate followed by precipitation 
of the bismuth as sulphide. Bismuth (‘‘ Neo-Wismulen ’’) injected 
intravenously is eliminated principally through the kidneys, to 
some extent in the feces, and in traces in the saliva. In one case 
several mg. of bismuth were found in the kidneys, spleen, and liver 
35 days after the last intramuscular injection of “ a . 


Determination of Cholesterol and its Esters in Tissues. II. 
J. A. GARDNER and F. W. Fox (Biochem. J., 1924, 18, 1058—1069).— 
Hydrolysis experiments with cholesteryl oleate, palmitate, stearate, 
arachidate, and cerotate have shown that by boiling for 4 hours 
with 60 c.c. of N-alcoholic sodium hydroxide complete hydrolysis 
is attained except with the cerotate, in which case only 45%, was 
hydrolysed. Good results were also obtained when the ethereal 
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solutions of the esters were kept for 24 hours with cold alcoholic 
sodium ethoxide. In this case, 84% for cholesteryl cerotate, 98% for 
cholesteryl stearate, and 100% hydrolysis of the remaining esters 
was effected. When heated for 4 hours with 10 c.c. of 25°% aqueous 
sodium hydroxide, only cholesteryl oleate was hydrolysed entirely. 
In all the other esters, the hydrolysis was incomplete. Sodium 
cholesteryl sulphate is unaffected by boiling with aqueous alkalis 
and even with sodium ethoxide, but is completely hydrolysed by 
boiling with acid. The potassium compound is also hydrolysed by 
acid and is resistant to the action of aqueous alkali. 8.8. Z. 


Determination of Small Quantities of Copper in Tissues. 
A. N. Currie (Biochem. J., 1924, 18, 1224—1226).—A colorimetric 
method based on the formation of Scheele’s green (copper hydrogen 
arsenite) by treatment of the copper present with sodium arsenite 
prepared by the interaction of sodium hydroxide with arsenic 
chloride. It is sensitive to 1 in 135,000 of copper sulphate. The 
limits of efficiency of the method are circumscribed, since the upper 
limit of copper sulphate concentration for which it will give trust- 
worthy results is 0-00508 g. of the salt in 10 c.c. of water. An 
increase in concentration beyond this point brings about sedimen- 
tation of a green substance. 8.8. Z. 


Determination of Minute Quantities of Iodine in Bio- 
logical Material. F.C. Ke.iy and A. D. Hussanp (Biochem. J., 
1924, 18, 951—956).—A modification of Kendall’s method. The 
substance is fused with sodium hydroxide and potassium nitrate, 
fixing the iodine as sodium iodide. The latter is oxidised to iodic 
acid with bromine and the iodine is then liberated by treating with 
potassium iodide and titrated with sodium thiosulphate. 

8.8. Z. 


Iodine Content of Sea Foods. D. K. TressLer and A. W. 
We tts (U.S. Bureau Fisheries, Document 967, 1924, 1—12; cf. 
von Fellenberg, Mitt. Lebensm. Hyg., 1923, 14, 101; Forbes and 
Beagle, J. Med. Res., 1916, 34, 445)—The following are arranged 
in order of decreasing iodine content: (i) marine alge, (ii) oysters, 
clams, and lobsters, (iii) shrimp, (iv) crabs and most ocean fishes, 
(v) fresh-water fishes, vegetables, beef, milk. 

CHEMICAL ABSTRACTS. 


Determination of Iron in Small Quantities in Biological 
Substances. M. M. Murray (Biochem. J., 1924, 18, 852—854).— 
The substance is incinerated and the iron reduced in the absence of 
air by a special “‘ reductor ”’ consisting of a tube packed with zinc 
treated previously with a 2°, cadmium sulphate solution. The 
reduced iron is then titrated with N /80-potassium permanganate. 

8.8. Z. 


Effect of Ammonium Sulphate and other Salts on the 
Colorimetric Determination of Phosphorus. C. RIMINGTON 
(Biochem. J., 1924, 18, 1297—1300).—The rate of colour production 
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in Briggs’ method of phosphorus determination is slower in the 
presence of ammonium sulphate, although the final depth of colour 
attained after keeping for a lengthy period is practically unaffected. 
Once the colour has developed ammonium sulphate is without 
effect. Anticoagulants such as ammonium oxalate, sodium oxalate, 
sodium sulphate, sodium fluoride, and sodium citrate also interfere 
with the colour production if their concentrations are sufficiently 
high. 8.8. Z. 


Determination of Uric Acid by Benedict’s Method. H. 
CouEn (Biochem. J., 1924, 18, 18327—1329)—The author shows 
from a mathematical point of view that in order to obtain con- 
sistently accurate results over a wide range of concentration with 
Benedict’s method for the determination of uric acid in blood 
(A., 1922, ii, 405; 1923, i, 196), it is essential to make a correction 
for the colour given in the controls. The uncorrected results are 
too high when the amount of uric acid present is less than 0:4 
mg.°% (i.e., the amount of uric acid in the standard solution) and 
too low when it is more than this. S. 8. Z. 


Less Studied Constituents of Cows’ Milk. I. 3B. Bieyrr 
and O. KaLtuMann (Biochem. Z., 1924, 153, 459—486).—An in- 
vestigation of the “rest-N ” of protein-free milk filtrates using 
various methods of protein precipitation. Details are given of the 
methods of determination of total nitrogen, and that of protein, 
albumose, peptone (precipitated by phosphotungstic acid in the 
filtrate from the albumose), purine bases, and uric acid. The 
last was determined colorimetrically by a new arseno-tungstic 
acid method. Amino-acid nitrogen was determined by Folin’s 
colorimetric method, creatine and creatinine by a modification 
of Folin’s method, urea by urease, ammonia by aération. 
Non-protein nitrogen was also determined by Denis and Minot’s 
method. 

The following average quantities, in mg. of nitrogen per 100 c.c. 
of milk, were found for a sample of the mixed milk of a large dairy. 
Total N, 510-8; protein N, 449-2; albumose N, 31-4; purine-base 
N, 2-8; uric acid N, 3-5; preformed creatinine N, 1-2; amino-acid 
N, 2-8; urea N, 11-3; preformed ammonia N, nil. By rennin preci- 
pitation or after souring of milk the ammonia nitrogen and amino- 
acid nitrogen rise definitely. The content of creatinine and urea 
in milk agrees fairly well with the content of these substances in 
ox-blood-serum. H. D. K. 


Colorimetric Determination of Ammonia in Urine. A. P. 
OrR (Biochem. J., 1924, 18, 806—808).—The diluted urine, with 
phenol and sodium hypochlorite solution, yields a blue colour 
which is allowed to develop for 5 minutes. The solution is then 
diluted and the colour compared in a Duboseq colorimeter with that 
of a standard prepared from ammonium sulphate. Results obtained 
by this method agree well with those obtained by Folin’s macro- 
method of aération. 8.8. 4. 
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Excretion of Carbon in the Urine on a Normal and on a 
Deficient Dietary. K. Scuimizu (Biochem. Z., 1924, 153, 424— 
455).—Total carbon and total nitrogen excretion in the urine have 
been followed under various dietary conditions. Dogs on a normal, 
calorifically sufficient diet give an almost constant C/N ratio. The 
carbon excretion and the C/N ratio are increased if the carbohydrate 
content of such a diet is increased. Complete starvation in the dog 
leads first to a slight rise in the C/N ratio, which then slowly sinks, 
diminishing more rapidly in the pre-mortal period owing to the 
rapid rise in the absolute amount of nitrogen excreted. On a diet 
deficient in carbohydrate, the absolute amount of carbon and 
nitrogen excreted rises, and the quotient (C/N) also rises slightly, 
until the body-weight is reduced to suit the diminished food supply, 
when the quotient again becomes normal. On a diet deficient in 
protein, less carbon and less nitrogen are excreted and the quotient 
sinks, rising again later owing to increased carbon excretion. A 
vitamin-deficient diet, if uncomplicated by subsequent intestinal 
disturbance, leads to a rise both in carbon and nitrogen excretion, 
the former rising more than the latter and giving an increased C/N 
ratio. H. D. K. 


Nitrogen and Chloride Excretion in the Urine following 
Changes in the Relations between Blood and Tissues. \S. 
Takanosu (Biochem. Z., 1924, 153, 242—252).—After slight 
hemorrhage, the daily total nitrogen excretion in rabbits is lowered 
for some days, with retention of nitrogen from the diet. Chloride 
excretion is diminished also, but for a shorter period, returning soon 
to the normal. The injection of pituitrin leads to a diminution in 
both total nitrogen and chloride in the urine. H. D. K. 


Clinical Detection of Dextrose in Urine with Alkaline 
Copper-Glycerol Solution. H. Ruoss (Biochem. Z., 1924, 151, 
357—362).—Using an alkaline solution of copper sulphate, potassium 
thiocyanate, and glycerol, and drop-bottles for measuring the 
reagents etc., simple qualitative and quantitative tests for sugar in 
diabetic and normal urines are described. The end-point of the 
reduction is detected by acidifying with acetic acid and adding 
potassium ferrocyanide. 


Nature of Sugar in Normal Urine. I. Comparison of 
Dextrose Equivalent of Various Sugars in Different Methods 
for Determination of Dextrose. I. GREENWALD, J. SAMET, and 
J. Gross (J. Biol. Chem., 1924, 62, 397—399).—Comparative 
figures are given of the results obtained when known amounts of 
dextrose and equivalent amounts of various other sugars are 
determined by the methods in common use for the determination of 
dextrose. C. R. H. 


Nature of Sugar in Normal Urine. II. Sugar Excretion 
on Various Diets ; Influence of Diet on Dextrose Tolerance ; 
Nature of Action of Insulin. I. GreENWALD, J. Gross, and J. 
Samet (J. Biol. Chem., 1924, 62, 401—434).—The sugar of normal 
urine consists in part of carbohydrates of the food which are not 
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easily assimilated (e.g.,lactose) and in part of carbohydrates (possibly 
pentoses) which are a product of protein metabolism. Increased 
nuclein metabolism does not affect the amount of sugar excreted, 
Less dextrose than usual will produce an alimentary glycosuria in a 
normal individual if the latter has been kept on a carbohydrate-free 
diet, and this is especially the case if the diet preceding the ingestion 
of dextrose has been composed chiefly of fat. These results, together 
with the observation that insulin causes a fall in the phosphates of 
the blood, are made the basis of a theory of the mode of action of 
insulin, ascribing to the latter, as its first function, the combination 
of dextrose with phosphate to form a compound available for further 
metabolism. C. R. H. 


Determination of Sugar in Diabetic Urine. J. B. Sumner 
(J. Biol. Chem., 1924, 62, 287—290).—The author’s previous method 
(A., 1921, ii, 564) for the determination of dextrose by means of a 
colour reaction with dinitrosalicylic acid has been modified by the 
addition of Rochelle salt to the reagent which prevents oxidation 
of dextrose by dissolved oxygen. The modified reagent will 
detect 0-1 mg. of dextrose. C. R. H. 


Detection and Determination of Indican in Urine by the 
Cotton-wool Plug Test. S. N. Gore (Indian Med. Gaz., 1924, 
59, 393—396).—The urine is boiled in a test-tube plugged with 
cotton-wool moistened with potassium persulphate and p-dimethyl- 
benzaldehyde solution; indican, if present, causes the appearance 
of a pink colour on the under surface of the plug, and may be 
approximately determined by comparison of the colour with 
standards. CHEMICAL ABSTRACTS. 


Glycuronic Acid as a Probable Constituent of Urochrome. 
F. Potiecorr (Biochem. J., 1924, 18, 1252)—Urochrome prepared 
from urine gave a positive furfuraldehyde reaction and van der 
Haar’s test for glycuronic acid, in which the substance is boiled with 
hydrochloric acid and naphthoresorcinol, cooled to 50°, and shaken 
with benzene. The benzene layer after drying with anhydrous 
sodium sulphate gave an absorption band on the D-line which is 
not given by any other carbohydrate or derivative. 8.8. Z. 


Form in which Uric Acid is Excreted. M. Rancrer (Bull. 
Soc. Chim. biol., 1924, 6, 935—970).—It is suggested that uric acid 
is present in the urine in the form of a compound of 2 mols. of uric 
acid with 1 mol. of an unknown organic complex. Uric acid in the 
urine is determined by Ducung’s method (1892), in which copper 
thiosulphsite is added to the urine. It is assumed that two-thirds 
of the copper added is used to precipitate copper urate whilst the 
remainder yields a soluble copper derivative of the compound 
with which the uric acid was united. The claim is made that all 
the uric acid is precipitated in this manner, whereas, on treatment 
with acids alone, a portion only of the urinary uric acid separates. 
In urines containing crystalline uric acid deposits, it is supposed 
that a portion of the soluble uric acid complex has decomposed, 
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liberating free uric acid. A method of analysis of such urines is 
based on this supposition. L. F. H. 


Form in which Uric Acid occurs in Urines containing Acid 
Urates. L. CHELLE and M. RancieEr (Bull. Soc. Chim. biol., 1924, 
6, 971—979; cf. preceding abstract).—Analytical evidence is 
adduced to show that a portion of the uric acid in urines with 
deposits of acid urates is excreted uncombined with an organic 
radical. L. F. H. 


Forms in which Uric Acid is Eliminated in the Urine. L. 
CHELLE and M. Ranairer (Bull. Soc. Chim. biol., 1924, 6, 980—993 ; 
cf. preceding abstracts).—Urines are classified according to the nature 
of the uric acid deposits, if any. The deposits may be due to decom- 
position of an organic complex containing uric acid or, mainly in 
pathological urines, to the excretion of free acid urates. The sug- 
gestion (Maillard, A., 1924, i, 459) that uric acid occurs in urine 
combined with amino-acids, is supported. L. F. H. 


Determination of Uric Acid in Urine. Avrrecut (Pharm. 
Zig., 1924, 69, 1324—1325).—Several methods are discussed and 
it is shown that the uricometer method of Ruhemann is unsatis- 
factory even for clinical work. Hopkins’ method is considered 
very satisfactory. A similar method due to the author gives results 
which are in good agreement with it. O. O. 


Determination of Blood in Feces. P. N. van Eck (Pharm. 
Weekblad, 1924, 61, 1318—1325).—The blue coloration given by 
blood in presence of hydrogen peroxide and benzidine acetate is 
not sufficiently stable in any solvent for colorimetric determination. 
Addition of a large excess of alcohol and sodium hydroxide solution 
transforms the unstabie blue colour into an intense, permanent red. 
Chlorides, sulphates, and nitrates interfere. Satisfactory results 
are obtained by extraction of the feces with glacial acetic acid, 
addition of water and of sodium hydroxide to the extract until 
nearly neutral, and extraction of this solution with ether; the ether 
layer is separated, the ether distilled off, and the residue treated 
with benzidine acetate and hydrogen peroxide; after keeping, 
alcohol and sodium hydroxide are added, and the solution is com- 
pared colorimetrically with a standard blood solution. 8. I. L. 


Fluorescent Oxidation Products of Bilirubin and their 
Importance as Sources of Error in Tests for Urobilin. H. K. 
BARRENSCHEEN and O. WELTMANN (Biochem. Z., 1924, 149, 329— 
330).—A reply to Adler (A., 1924, ii, 280; cf. also A., 1923, 7? . 

Determination of Urobilin in Human Excreta. Opirz and 
BrEHME (Z. ges. exp. Med., 41, 681—698; from Chem. Zentr., 
1924, ii, 517—518).—An examination of the methods of Adler and 
Schubert (Deuts. Arch. klin. Med., 1922, 138, 309; Biochem. Z., 
1923, 134, 533) showed that comparable results can only be obtained 
with a constant source of illumination; the Adler scale cannot, 
however, be utilised. As a suitable standard of comparison, the 
authors use H. Fischer’s mesobilirubinogen. The excreta must be 
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extracted quantitatively in a Soxhlet apparatus. The average daily 
value for normal adults was about 64 to 124 mg. of “ urobilin” 
in the feces and 1-7 to 3-4 mg. in the urine; these results are, 
however, only relative. F. A. M. 


New Porphyrin-like Constituent of Normal Human Feces. 
D. Kémeri (Biochem. Z., 1924, 151, 438—448).—The isolation 
from normal human feces of a new porphyrin is described. This, 
although it has not yet been obtained in a pure state, is differen. 
tiated from other known porphyrins spectroscopically and by its 
solubilities and colour reactions in various solvents. 4. 2. 


Modifications of the Blood during Anaphylactic Shock. 
L. Brum, M. and V. CauLaErtT (Compt. rend., 1924, 
179, 1294—1295). —Anaphylactic shock is accompanied by an 
increase of the proportion of the calcium of the blood-serum which is 
able to pass through the ultra-filter from 45—60% to 75—100°%,. 
This phenomenon appears suddenly, and disappears suddenly when 
the symptoms subside. Normally, the calcium not removable by 
ultra-filtration is associated with a colloidal protein complex, so 
that the phenomenon involves a change in the reaction of the colloid 
and is intimately related to the alteration in the value of pq and 
the lowering of the alkali reserve. 


Acid-combining Power of the Serum of Healthy and 
Diseased Children. A. BosAnyr and J. Csapé (Biochem. Z., 
1924, 153, 185—-196).—The protein content of the serum was deter- 
mined refractometrically, the amount of acid (hydrochloric) taken 
up by the serum proteins determined, under standard conditions, 
by titration. The quotient, acid taken up/percentage of protein, 
was found to be highest in the suckling, diminishing with age, 
and markedly diminished in cases of pulmonary tuberculosis. 
Certain other diseases were found to give either an increase or a 
decrease in this quotient. The change in the value may be due to 
a change either in the alkali reserve of the blood or in the relative 
amount of globulin to albumin in the serum. H. D. K. 


Calcium and Phosphorus Content of Blood in Normal and 
Rachitic Children. II. Phosphorus. G. H. ANDERSON (Brit. 
J. Children’s Dis., 1924, 24, 107; ef. A., 1923, i, 502).—From 
2 months to 11 years of age, the calcium content of the blood varies 
between 6-4 and 9-5 mg. per 100 c.c., the corpuscles containing 
an appreciable quantity. Variation of the intake over short periods 
has no appreciable effect. No correspondence was observed 
between a rachitic condition and the level of the blood calcium. 
Between 3 months and 13 years of age, the phosphorus content of 
the blood varied from 3-7 to 5-8 mg. per 100c.c. The amount was 
not varied by greater phosphorus ingestion, but was lower in rachitic 
conditions. CHEMICAL ABSTRACTS. 


Hydrogen-ion Concentration of the Whole Blood of Normal 
Males and of Cancer Patients Measured by means of the 
Quinhydrone Electrode. J. W. Corran and W. C. McC. Lewis 
(Biochem. J., 1924, 18, 1358—1363).—The average values for the 
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of the blood of normal human subjects and of cancer patients 
are identical, namely, 7-33. The p, is temporarily lowered after an 
intravenous injection of a lead suspensoid prepared by the Bredig 
sparking method. A gold foil electrode was found more satisfac- 
tory than a platinum one in the case of blood. 8. 8. Z. 


Storage of Cerebrosides in Splenomegaly (Gaucher’s 
Type). H. Lies (Z. physiol. Chem., 1924, 140, 305—313).—The 
substance present in the alcoholic extract of the spleen from cases 
of Gaucher’s disease (cf. Epstein, A., 1924, i, 791) has been identified 
as kerasin; the amount isolated represented approximately 10°, 
of the dry weight of the spleen. No kerasin could be detected in 
the normal] spleen. E. 8. 


Syphilis. IX. Arsenic Content of the Blood after Intra- 
venous Injection of Neosalvarsan. X. Arsenic in Human 
Milk after Intravenous Injection of Salvarsan. XI. Par- 
tition of Arsenic in Serum and Clot after Intravenous 
Administration of Salvarsan, Neosalvarsan, and Silver 
Salvarsan. XII. Arsenic Content of the Blood after Intra- 
venous Injection of Tryparsamide. XIII. Arsenic Content 
of the Cerebrospinal Fluid after Intravenous Injection of 
Hypertonic Saline Solutions and WNeosalvarsan. XIV. 
Localisation and Fate of Salvarsan, Neosalvarsan, Silver 
Salvarsan, and Tryparsamide in the Viscera after Intra- 
venous Administration in Rats. J. A. Forpycr, L. Rosen, 
and C. N. Meyers (Amer. J. Syphilis, 1924, 8, 34—64, 65—73, 
193—263, 264—296, 297—307, 377—557).—IX.—3-71 mg. of 
elementary arsenic per 100 g. of dried blood is present. 

X.—From 0-70 to 1-31 mg. of elementary arsenic per 100 g. of 
dried milk were found ; its presence is more constant than in blood 
or urine. 

XI.—The following average values were obtained for serum and 
clot, respectively :—salvarsan, 9-37, 30-52%; neosalvarsan, 8-80, 
31-52%; silver salvarsan, 9-34, 29-95%. Salvarsan probably first 
forms in the blood an insoluble precipitate which gradually dis- 
soives. Comparison curves (arsenic content—time) are given for the 
three arsenicals. 

XII.—In blood taken immediately after injection, 53-2°, was 
present; after 15 minutes, 7-65%; after 72 hours, 0-012%. 

XIII.—Preliminary injection of saline does not favour the 
awe of large amounts of arsenic into the cerebrospinal 

uid. 

XIV.—Large amounts of arsenic were found in the liver, spleen, 
kidney, and blood. CHEMICAL ABSTRACTS. 


Basic Constituents in the Urine in Advanced Pulmonary 
Tuberculosis. H. REemnwEeIn (Deut. Arch. klin. Med., 1924, 
144, 37—44; from Chem. Zentr., 1924, ii, 71).—From the urine 
in advanced pulmonary tuberculosis a base juline, Cy;Hgg0,Nz, 
was isolated as chloroaurate, C,,H3,0,N3,2HAuCl,. 
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Aminogenesis in the Grey and White Substances of the 
Brain during Hunger. II. Rabbit’s Brain. A. Patiapry 
and W. BsrwsaEewa (Z. physiol. Chem., 1924, 141, 33—39).— 
The results are identical with those obtained with dogs (A., 1924, 
i, 1256). E. 8. 


Calcium Metabolism in the Laying Hen. II. G. D. 
Buckner, J. H. Martin, and A. M. Peter (Kentucky Agr. Exp. 
Sta. Bull., 1924, No. 252, 1—36; ef. A., 1922, i, 488).—Dietary 
deficiency of calcium does not change the calcium content of the 
liquid portion of eggs, but reduces the number, and therefore the 
production of shell, and diminishes the amount of calcium oxide 
and phosphoric oxide in the leg-bones. | CHEMICAL ABSTRACTS. 


Calcium Metabolism in Man. Effect of Different Salts 
of Calcium. W. H: Jansen (Klin. Woch., 1924, 3, 715—719; 
from Chem. Zentr., 1924, ii, 73; cf. A., 1918, ii, 174).—The excretion 
of calcium in urine is to a certain extent affected by the amount of 
calcium administered. A more marked effect is shown on the 
calcium content of the feces. In adults, increase in the calcium 
content of the urine after administration of soluble calcium salts 
is accompanied by an increase in calcium in the blood. The increases 
obtained for different salts are in the order: phosphate <sulphate 
<chloride < bromate<bicarbonate. No effect is produced by 
calcium lactate. Other ions, e.g.,in natural mineral waters, exert an 
appreciable effect on the calcium balance. Whilst with normal 
adults no sustained increase in blood calcium can be maintained, 
when the calcium of the blood is subnormal increases may be 
produced. For the administration of large amounts of calcium 
the «-isobutyrate has been found most suitable. G. W. R. 


Effect of Amino-acids on the Metabolism of Isolated 
Organs of Dogs. L. M&ion (Compt. rend. Soc. Biol., 1924, 90, 
636—637; from Chem. Zentr., 1924, ii, 208; cf. Fredericq and 
Mélon, A., 1924, i, 461).—By perfusion of the spleen and paw of 
dogs with Locke’s solution, containing glycine, alanine, valine, 
leucine, or phenylalanine, marked acidity to phenolphthalein is 
produced. The thyroid gland is without appreciable effect on the 
reaction of the perfusing liquid, which is also the case with all 
three organs when unmodified Locke’s solution is used. The 
content of nitrogen titratable by formaldehyde is never increased 
by perfusion. In half of the experiments with the spleen and in 


a few cases with the paw an increase in amino-nitrogen was obtained. 
G. W. R. 


Oxidation of Cystine and Cysteine in the Animal Organism. 
A. R. Ross, G. J. Sutpte, and C. P. SHerwin (Amer. J. Physiol., 
1924, 69, 518—530).—Oxidation of derivatives of cystine or cysteine, 
when administered to animals, is prevented only when the amino 
group and the sulphur atom are simultaneously blocked; the 
carboxyl group is not a vulnerable point. Cystine and cysteine 
are interconvertible by the rabbit. CHEMICAL ABSTRACTS. 
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Acetaldehyde in Intermediary Cell Metabolism. A. Gorr- 
sCHALK (Klin. Woch., 1924, 3, 713—715; from Chem. Zentr., 1924, 
ii, 73).—A review of earlier work, according to which acetaldehyde 
occurs as an intermediate stage in carbohydrate metabolism. In 
more recent work, it has been found that the presence of acetalde- 
hyde in surviving cells of guinea-pigs and rabbits is closely con- 
nected with the presence of free oxygen. After addition of potassium 
cyanide in 0-001M concentration, acetaldehyde is not found. 
Acetaldehyde may be formed from pyruvic acid by the liver cells 
if the hemoglobin present is reduced and oxygen excluded. 

G. W. R. 


Ketosis. I. Relation between Alkalosis and Ketosis. 
V. B. WiceLteswortu (Biochem. J., 1924, 18, 1203—1216).— 
When deprived of carbohydrate in the diet the rat shows a marked 
ketosis which increases during the first few days, reaches a maximum 
at about the third day, and subsides thereafter rapidly. Adapta- 
tion to the diet is established by the fifth day. The administration 
of sodium bicarbonate, calcium lactate, sodium acetate, and of an 
alkali-forming food such as carrots to the rat causes a rise in the 
output of lactic and @-hydroxybutyric acids but no change in the 
excretion of total acetone. Acids reverse this effect. The injection 
of large doses of dextrose during alkalosis causes a fall in the excretion 
of 8-hydroxybutyric acid. The injection of large amounts of sodium 
bicarbonate produces a distinct rise in the total acetone in the rat. 
The presence of 6% of sodium bicarbonate in a diet of fat eliminates 
the usual adaptation. 8. S. Z. 


Ketosis. II. Oxidation of Ketone Bodies by the Isolated 
Liver of the Rat. V. B. WicGLeswortH (Biochem. J., 1924, 
18, 1217—1221).—The fresh liver of the rat shows an increased 
uptake of oxygen in the presence of acetoacetic acid and inactive 
6-hydroxybutyric acid. The former causes the more marked 
increase. This oxidation does not seem to be affected by fasting 
the animal for 36 hours nor at any stage in the adaptation to a 
diet of fat. It is also unaffected by the presence of dextrose or its 
degradation products, of pancreatic extract, or of insulin. Ketosis 
is probably not due to a diminished direct oxidation of ketone 
substances. 8. S. Z. 


Action of Acetoacetic Acid on Nitrogen Metabolism. 
H. Lappé and Lavacna (Compt. rend., 1924, 179, 1442—1445).— 
A dog was given, mixed with a constant diet, 2 g. of ethyl aceto- 
acetate for 20 days, and then 3-5 g. for a further period of 8 days. 
The total nitrogen eliminated was not altered by this treatment, but 
a marked diminution of the percentage of uric acid was apparent, 
accompanied by an increase in the percentage of nitrogen excreted 
as ammonia and amino-acids. A. E. C. 


Metabolism of Phosphoric Acid in the Submaxillary Gland. 
M. Camis (Arch. Intern. Physiol., 1924, 22, 345—362).—During 
activity of the submaxillary gland, its free phosphoric acid content 


i. 192 ABSTRACTS OF CHEMICAL PAPERS. 


is increased more than threefold. Some of the additional phos- 
phoric acid is carried away by the venous blood. 
CHEMICAL ABSTRACTS, 


Intermediate Carbohydrate Metabolism of the Liver and 
its Gaseous Exchange (Normal, Starving, Insulin-treated, 
and Depancreatised Animals). VII. T. Bruescu, H. 
Horsters, and G. Survopa (Biochem. Z., 1924, 151, 318—334).— 
The normal excised guinea-pig liver has a respiratory quotient 
approximating to unity. It is lowered by insulin in vitro. The 
lowering of the respiratory quotient—most marked in the hypo- 
glycemic state—when insulin is administered to starving guinea- 
pigs is ascribed to the formation of sugar from fats. In normal 
dogs, the excised liver has a respiratory quotient of 0-51 to 0-68, 
whilst that of the liver from depancreatised animals is 0-73 to 
0-79, the oxygen consumption in the latter case being much below 
that of the normal liver. ie 


Effect of Continued Administration of Sugar on the 
Formation of Glycogen. A. Gicon (Z. ges. exp. Med., 1924, 40, 
1—12; from Chem. Zentr., 1924, ii, 204)—Experiments on the 
effect on different animals of continued administration of large 
amounts of dextrose or levulose. In certain cases death and in 
others loss of weight took place. No glycogen was found in liver 
or muscles, although in one case actual deposition of fat occurred. 
Continued hyperglycemia was observed. The cause of death was 
not found, but it was possibly associated with acidity of the tissue 
fluids. G. W. R. 


Inositol. III. Metabolic Behaviour of i-Inositol in the 
Developing Avian Egg. J. NrEEpHAmM (Biochem. J., 1924, 18, 
1371—1380).—The total inositol in the egg increases during develop- 
ment. The general shape of the curve of this rise is doubly peaked, 
the first maximum occurring about the tenth day and the second 
being coincident with hatching. The injection of dextrose into the 
fertilised unincubated egg causes a very large rise in the inositol 
content of the egg during its subsequent development. It is 
concluded that dextrose is normally a likely precursor of inositol. 

8. S. Z. 


Behaviour of Fatty-aromatic Compounds in the Animal 
Body. H. TurerreLpDeER and E. KienK (Z. physiol. Chem., 1924, 
141, 13—28; cf. A., 1923, i, 1264)—When injected subcutane- 
ously into rabbits, phenyl isoamyl ketone, phenyl n-hexyl ketone, 
and phenylethyl n-hexyl ketone are oxidised to benzoic acid and 
excreted as hippuric acid. On the supposition that the first stage 
of the oxidation would occur at the methylene group adjacent to, 
and on the benzene side of, the carbonyl group, it was expected 
that, as a result of subsequent $-oxidation, phenylethyl n-hexyl 
ketone would yield phenylacetic acid. No trace of phenaceturic 
acid could, however, be detected in the urine. The substances 
excreted in the urine following the injection of «-phenylethyl 
alcohol were identical with those obtained from acetophenone 
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(loc. cit.), but less alcohol (conjugated with glycuronic acid) was 
excreted than in the latter case. Of the hydrocarbons investigated, 
n-propylbenzene and n-amylbenzene were excreted as hippuric 
acid, and n-butylbenzene and n-hexylbenzene as phenaceturic acid. 
The amounts excreted corresponded with 60—70°% of the hydro- 
carbon injected. n-Butylbenzene also gave rise to a small amount 
of an alcohol conjugated with glycuronic acid. The form in which 
isopropylbenzene is excreted could not be determined. When 
injected subcutaneously, the resorption of n-butylbenzene and the 
higher hydrocarbons was extremely slow; these substances were 
therefore administered by intraperitoneal injection. 

Phenylethyl n-hexyl ketone has b. p. 178—181°/30 mm., 295— 
298°/720 mm., 0-9388. E. S. 


Behaviour of Acetophenone and Benzene in the Animal 
Body. H. TurerreLper and E. Kienx (Z. physiol. Chem., 1924, 
141, 29—-32).—The amounts of benzoic and mandelic acids and of 
a-phenylethyl alcohol excreted in the urine of rabbits following 
the intraperitoneal injection of acetophenone account for 91-7% 
of the substance so administered. Hence the benzene ring in aceto- 
phenone is unattacked by the organism. The results previously 
obtained (A., 1923, i, 1264) were evidently due to the fact that the 
acetophenone is less completely resorbed when administered sub- 
cutaneously (cf. preceding abstract). Following the intraperitoneal 
injection of benzene, muconic acid has been isolated from the 
urine of rabbits in an amount representing 3-7°%, of the benzene 
administered. The smaller amounts obtained by other observers 
(Jaffé, A., 1909, ii, 914; Fuchs and Sods, A., 1917, i, 716) can be 
accounted for by the more rapid resorption of benzene by the 
peritoneum than by subcutaneous tissue. E. 8. 


Animal Calorimetry. IV. Specific Dynamic Action of 
Completely Hydrolysed Protein, with a Note on Method of 
Evaluation. J. and A. von (Biochem. Z., 1924, 
153, 285—297).—The feeding of erepton ’—completely hydrolysed 
muscle protein—to curarised dogs leads to a definite increase in 
metabolism, as determined by indirect calorimetry. The method 
of evaluation of the specific dynamic action of an ingested foodstuff 
is discussed in some detail. The not particularly large specific 
dynamic action of erepton is in accordance with what might be 
expected from the relatively low glycine and alanine content 
of the muscle protein from which it is prepared. H. D. K. 


Emanation and Calcium. H. ZwaAaRDEMAKER, T. P. 
Feenstra, and M. E. J. M. Steyns (Proc. K. Akad. Wetensch. Amst., 
1924, 27, 425—429)—Frogs’ hearts were perfused with solutions 
containing emanation and calcium ion, buffered with sodium bi- 
carbonate and with sodium chloride added. The largest and 
smallest amounts respectively of emanation which just permitted 
regular pulsation were determined for various concentrations of 
calcium. Taking the horizontal centres of the two lines obtained, 
the product of the emanation (curies) and the calcium-ion concen- 
trations is a constant, 2-510. Both factors have a limit, but 
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calcium ion can be omitted whilst emanation cannot. Thus calcium 
is not an emanation substitute but an emanation intensifier. 
L. J. H. 


Anthelmintic Properties of the Constituents of the Oil of 
Chenopodium. W. G. Smmuie and S. B. Prsséa (J. Pharm. 
Exp. Ther., 1924, 24, 359—370).—The active anthelmintic principle 
of oil of chenopodium is ascaridole, which can be separated from 
the oil by fractional distillation under reduced pressure (b. p. 
110°/15 mm., di 1-0120, [«])}—5°). None of the other sub- 
stances present has an anthelmintic action. The lighter fractions 
of the oil consist of a mixture of terpenes and methyl salicylate. 
Ascaridole glycol (b. p. 230—245°/15 mm.) and the glycol anhydride 
(b. p. 135—160°/15 mm.) are also present; owing to improper 
preparation, inferior oils may contain the two last-named substances 
in considerable amounts, their anthelmintic action being corre- 
spondingly decreased. The toxicity of the oil is due for the most 
part to the ascaridole. H. J. C. 


Action of Ephedrine, the Active Principle of the Chinese 
Drug, Ma Huang. K. K. Cuen and C. F. Scumipt (J. Pharm. 
Exp. Ther., 1924, 24, 339—357).—Solutions of ephedrine, the active 
principle of Ma Huang—Ephedra vulgaris var. Helvetica—are indefin- 
itely stable to light and air, and are not decomposed by boiling. 
The physiological action of the drug is similar to, but much more 
prolonged than, that of adrenaline. Intravenous injection of 0-25 
to 20 mg. of the hydrochloride or sulphate into dogs, cats, or rabbits 
causes a prolonged rise of blood pressure, together with cardiac 
acceleration and usually vaso-constriction. The drug causes 
relaxation of the intestine, stimulation of the uterus, and bronchial 
dilatation, and is a more powerful mydriatic than cocaine. Its 
effect on the secretion of saliva, sweat, and urine has been studied. 
The minimum fatal dose for rats is 100—145 mg. per kg. body- 
weight. The crude drug contains 0-018—0-072% of ephedrine. 

H. J. C. 


Metabolism Studies with Chaulmoogra Oil. I. Influence 
of Chaulmoogra Oil on Calcium Metabolism. II. Influence 
of Hydnocarpates on Urinary Nitrogen Partition in the Dog. 
B. E. Reap (J. Biol. Chem., 1924, 62, 515—540, 541—550).—I.— 
In rabbits, administration of large doses of chaulmoogra oil causes 
increased excretion of calcium with lowering of the blood calcium 
and resultant tetany; large doses given to dogs also cause increased 
excretion of calcium, but long-continued small doses bring about 
the reverse effect. During the periods of hyper-excretion of calcium 
no parallel increase could be observed in the excretion of phosphates 
or of fats. 

II.—The first effect on nitrogenous metabolism of chaulmoogra 
oil or ethyl hydnocarpate is to produce an increased urinary excretion 
of total nitrogen, the preformed creatinine and ammonia being 
especially large in amount; with continued administration, the 
output of total nitrogen falls below the normal, whilst that of ammonia 
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remains high, indicating a condition of acidosis accompanied by 
deficient oxidation. Cc. R. H 


Fatty Degeneration caused by some Essential Oils. F. von 
GRAEVENITZ (Arch. exp. Path. Pharm., 1924, 104, 289—320).— 
Safrole, isosafrole, pulegone, and thujone are known to produce 
fatty degeneration when injected into white mice. Dihydrosafrole, 
eugenol, isoeugenol, and their methyl derivatives, menthone, 
limonene, terpinene, terpinolene, «- and $-phellandrene, and sabinol 
are found to have a similar effect, whilst thujyl alcohol, menthenone, 
and isopulegone are without this action. The toxicity is greatly 
diminished in the case of the saturated compounds, whilst the caus- 
ation of fatty degeneration of the liver is independent of the position 
of the double bond, whether in the nucleus or not, and saturation 
or unsaturation plays no part in this effect. There appears to be 
no relationship between toxicity and the power of producing fatty 
degeneration nor between fatty degeneration of the liver and 
hemolysis. I. E. B. 


Fixation of Chloroform by the Central Nervous System 
and the Peripheral Nerves. M. NicLovux and A. YovANovITCcH 
(Compt. rend., 1924, 179, 1429—1431).—The amount of chloroform 
taken up by the brain and nervous tissues of dogs in various degrees 
of anesthesia has been determined. In deep anesthesia 52-5 mg. 
per 100 g. of brain and 166 mg. per 100 g. of tissue in the pneumo- 
gastric nerve were found. A. E. C. 


Acidosis of Operative Anzsthesia. A. E. Korner (J. 
Biol. Chem., 1924, 62, 435—451).—The p, of the blood falls rapidly 
at the commencement of anzsthesia and thereafter more slowly ; 
the acidosis is brought about by a combination of increased tension 
of carbon dioxide (possibly caused by inefficient respiration) and 
deficit of alkali (cf. Austin and others, A., 1924, i, 1364). 

C. R. H. 


Pharmacology of the Oxidation Products of Ether. J. 
Mita (Arch. exp. Path. Pharm., 1924, 104, 276—288).—Ether which 
has been stored contains a water-soluble toxic principle formed by 
autoxidation in the presence of light and air. The effects of this 
principle on the frog as a whole and on the isolated heart are 
described and discussed. From a very toxic sample of ether it 
was isolated as an oily liquid, and proved to be dihydroxyethyl 
peroxide. Its formation in ether is prevented by aluminium 
amalgam. oO. 0. 


Local Anesthetics. S. WeiL.—(See i, 157.) 


Comparison of the Action of some Secondary and Tertiary 
Alcohols with Special Reference to Local Anesthesia. J. P. 
QuicLEy and A. D. Hirscurevper (J. Pharm. Exp. Ther., 1924, 
24, 405—422)—The secondary aromatic alcohols benzhydrol, 
8-trichloro-«-phenylethyl] alcohol, and cyclohexanol are weaker local 
anesthetics than the primary aromatic alcohols. The tertiary 
aromatic alcohols y-phenylpentan-y-ol, phenyldibenzyl glycol, and 
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p-di-(6-hydroxyisopropyl)benzene have no local anesthetic action. 
The slight action possessed by y-o-hydroxyphenyl-y-pentan-y-ol 
appears to be due to its phenol group and not to the tertiary alcoholic 
group, for the corresponding alcohol which does not contain a 
phenolic OH, y-phenylpentan-y-ol, has no local anesthetic action. 
These alcohols, in general, possess a narcotic action only in toxic 
doses; on intravenous injection, they depress the circulation and 
respiration. H. J.C. 


Fate of Hydrocyanic Acid in the Animal Organism. New 
Method of Detecting Thiocyanates in Organic Material. 
P. W. Danckwortr and E. Prav (Arch. Pharm., 1924, 262, 442— 
449) —The distribution of hydrocyanic acid in the corpses of dogs 
poisoned by potassium cyanide and buried in the ground for varying 
lengths of time has been investigated. In winter, but not in 
summer, it could be detected in the organs 48 days after the death 
of the dog. It is present in all the tissues immediately after 
death. 

Cheile’s conclusion (A., 1919, ii, 529, 530) that hydrocyanic acid 
is converted into thiocyanic acid in the organism was not confirmed. 

Hydrocyanic acid is best separated from organic material by 
steam distillation. 

The usual tests for thiocyanic acid cannot be applied in presence 
of tissues. The solution is first treated with hydrogen peroxide, 
and the hydrogen cyanide formed can then be removed by steam 
distillation, and determined. When thiocyanic and hydrocyanic 
acids are present together the two procedures are successively 
applied. Using this method, it was found possible to determine, 
with tolerable accuracy, 0-0118 g. of thiocyanic acid in a mixture of 
100 g. of liver and 50 c.c. of water, and only a small proportion was 
found to have disappeared after 18 days. 

The saliva produced while tobacco is being smoked is four 
times as rich in thiocyanic acid as that normally secreted. W. A. S. 


Spectrometric Determination of the ‘‘ Poisoning Co- 
efficient '’ in Carbon Monoxide Poisoning. V. BaLTrHazarp 
(Bull. Soc. Chim. biol., 1924, 6, 817—-828).—The absorption spec- 
trum of oxyhemoglobin shows maximum intensities at 5770 and 
5400 A.; that of hemoglobin saturated with carbon monoxide has 
maxima at 5700 and 5350 A. The “ poisoning coefficient,” or 
fraction of the total hemoglobin which is combined with carbon 
monoxide can be ascertained by spectrometric measurement of 
the position of the first maximum. The method is rapid and involves 
only very small quantities of blood and is accurate to 5%. A 
calibration curve is given. E. M. C. 


Pharmacological Investigations on Iron. VI. Colloidal 
Ferrous Sulphide prepared in Presence of Sugar. L. 
SaBBaTANI (Ati R. Accad. Lincei, 1924, [v], 33, ii, 223—228; 
ef. A., 1924, ii, 116).—Colloidal ferrous sulphide prepared in presence 
of sucrose is considerably less toxic than that prepared in presence 
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of gelatin and is fixed by the organism more rapidly and almost 
exclusively in the liver and spleen. These preparations remain 
inactive as long as their colloidal character persists, and they pene- 
trate and diffuse more or less profoundly from the blood-vessels into 
the tissues according to their degree of dispersion and stability. 
They exert sensible pharmacological action only after they undergo 
further change. 


Pharmacological Properties of Tin Hydride and German- 
ium Hydride. F. Panern and G. Joacutmociu (Ber., 1924, 
57, [B], 1925—1930).—Tin hydride is exceedingly poisonous to 
mice and guinea-pigs, but not to frogs. The toxicity appears 
to depend entirely on the action on the central nervous system ; 
the blood remains unaffected. Germanium hydride is considerably 
less toxic than tin hydride whilst arsine occupies an intermediate 
position. We 


Toxic Action of Neutral-red. G. PoLitzer (Biochem. Z., 
1924, 151, 43—47).—Neutral red, used as an intravital stain, 
exerts on the cells a toxic action which may be accentuated in the 
presence of light. J. P. 


Mechanism of the Therapeutic Action of Suspensoids. 
J. Lo1sELEUR (Bull. Soc. Chim. biol., 1924, 6, 861—864).—Colloidal 
silver has a marked catalytic action on the proteolysis of alkaline 
solutions of coagulated egg-albumin, but the hydrolysis of egg- 
albumin present in the colloidal state is impeded by colloidal silver. 
Similar differences are found with serum and with gold and rhodium 
suspensoids. It is suggested that the therapeutic effects of sus- 
pensoids are connected with their dispersing action on the flocculated 
materials in the blood and the absence of any action on the normal 
colloids. E. M. C. 


Silver-ion Concentration in Solutions of Colloidal and 
Complex Silver Preparations with Special Reference to 
their Medicinal Use. II. H. Scuier and W. THIESSENHUSEN 
(Biochem. Z., 1924, 151, 27—-42).—A continuation of earlier observ- 
ations (A., 1924, i, 1262). Dispargen, fulmargin, argobol belong to 
the group showing diminishing [Ag’] on dilution, silver salvarsan 
bases to the group showing no change, and collargol, iodocollargol, 
solargyl to the group showing an increased [Ag*] on dilution. The 
observed ionic concentrations at varying percentage concentrations 
are given for each preparation. Results similar to those already 
observed (loc. cit.) were obtained in the presence of sodium chloride, 
serum, and blood. The presence of air does not influence the 
E.M.F. developed in the system silver-silver and water—blood-serum 
in contact with hydrogen, oxygen, nitrogen, or carbon dioxide. 

a 


Colloidal Properties of Wassermann Antigens. W. O. 
KerMACK and P. MacCatium (Biochem. J., 1924, 18, 1381—1387). 
—An alcoholic extract of heart-muscle when added to water forms 
an opalescent sol which is not precipitated by even high concen- 
trations of sodium chloride and by acid only when a pg as low as 
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about 1-9is reached. It is precipitated by an equal volume of 0-15%, 
calcium chloride solution, but not by an equal volume of calcium 
chloride solution of 2-5°% or more. This action of calcium chloride 
is little influenced by the pg. Precipitation of the antigen sol by 
solutions of gelatin of the requisite concentration occurs at p, 
values below 4-7. 


Dispersion of Colloidal Electrolytes in Relation to Mineral 
Exchanges in Cells. W. Mestrezat and (Miss) M. Janer 
(Bull. Soc. Chim. biol., 1924, 6, 829—853).—The unequal distribu- 
tion of sodium chloride between water and a soap solution, separated 
by collodion, is maintained for several days and then decreases 
and disappears in about 12 days. Renewal of the salt solution 
gives no unequal distribution, but the phenomenon is reproduced 
by heating the soap solution. The inequality of distribution is 
rapidly destroyed by the addition of traces of alum. The maximum 
inequality of distribution of ions corresponds with a maximum 
viscosity of the soap solution. The reduction of this inequality 
is accompanied by a slight flocculation, a marked fall in viscosity, 
and the commencement of a considerable and maintained increase 
in electrical conductivity of the soap solution. An intimate 
relationship exists between the phenomena of unequal distribution 
of electrolytes and the state of dispersion or aggregation of the 
colloidal electrolyte. EK. M. C. 


Lecithin and Cholesterol in Relation to the Physical Nature 
of Cell Membranes. J. W. Corran and W. C. McC. Lewis 
(Biochem. J., 1924, 18, 1364—1370).—Lecithin and cholesterol 
lower the interfacial tension between oil and water. In the case 
of a mixture of the two substances the effect is additive. Experi- 
ments with olive oil and water have shown the following. Lecithin 
favours an oil-dispersed-in-water type of emulsion, whilst cholesterol 
favours the reverse type. When mixtures of these substances 
were present in the aqueous phase, antagonistic effects on the 
type of emulsion were observed. The inversion point of the emul- 
sion occurred when the ratio of the concentrations in grams of lecithin 
to cholesterol was about 8 : 1, both substances being present initially 
in the aqueous phase. When cholesterol was present in the oil 
phase to begin with and the lecithin was in the aqueous phase, 
the inversion ratio was found to be between 1:2 and 2:1. This 
result is significant as it most probably approximates to the 
conditions found in cell membranes. 8. 8. Z. 


Position of Electrolytes in the Organism. F. Kraus, 8. G. 
ZONDEK, W. and E. (Klin. Woch., 1924, 3, 
735—738; from Chem. Zentr., 1924, ii, 74).—Differences were 
observed in calcium and potassium contents between the ventricle 
and auricle in the hearts of frogs and guinea-pigs. Stimulation 
of the vagus leads to an increase in its content of calcium and potass- 
ium. Alterations in the concentration of these ions in the serum 
after alimentary stimulus are conditioned by changes in their 
concentration in the portal blood. In general, calcium increases 
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whilst potassium decreases the oxygen consumption of frogs’ 
hearts. Sodium hydrogen carbonate lengthens the period of func- 
tional survival, its principal effect being to neutralise acid products 
in the tissues. Sodium monohydrogen phosphate and dihydrogen 
phosphate shorten the survival period. G. W. R. 


pa Value of the Interior of the Cell Nucleus and its Experi- 
mental Variations. P. Reiss (Compt. rend., 1924, 179, 641— 
643).—Various eggs and tissues of marine animals give for the 
Pa Value of the protoplasm results similar to those given by eggs 
of Paracentrotus lividus (Vlés, Achard, and Prikelmaier, A., 1923, i, 
627). The larger cells permit of the determination of the py of 
the nucleus, which was found to be practically 7. Whilst the 
values for the cell appear to be unaffected by moderate changes 
in the outer medium, those for the nucleus are considerably affected 
thereby. Treatment with chloroform, chloral, urethane, or cocaine 
is followed by a rise and subsequent fall in the py value of the 
nucleus. H. J. 


Hydrogen-ion Concentration of Sea-water in its Relation 
to Photosynthetic Changes. III. W.R.G. Arxins (J. Marine 
Biol. Assoc., 1924, 13, 437—446).—In continuation of previous 
work (ibid., 1922, 12, 717; 1923, 13, 93), measurements of the py 
of the water of Plymouth Sound and of the open sea have been 
made throughout the year. The seasonal changes in the pg of the 
open sea at various stations and depths have been studied, and com- 
pared with the results of the previous year; they have also been 
correlated with daylight and sunshine. H. J. C. 


Electrodialysis. Cu. Duéri (Biochem. Z., 1924, 153, 504— 
505).—Attention is directed to earlier work of the author on this 
subject (cf. Freundlich and Loeb; this vol., i, 96). H. D. K. 


Interaction of Colloidal Fats and Lipoids. F. Eicuuo.tz 
(Biochem. Z., 1924, 151, 187—202).—The increase in the catalase 
activity of old serum solutions produced by oleic acid, triolein, 
lecithin, and the lipoids of lipemic sera is referred to an increase 
in the dispersion of the enzyme. Fats and lipoids do not increase 
the activity of catalase solutions which have been treated with the 
salts of the heavy metals or with cyanide, but they are partly effective 
in protecting the enzyme from, or reactivating it after, X-ray 
bombardment. The catalase activity of washed rabbit erythrocytes 
is increased by sodium oleate. 


Formation of Acetaldehyde in Animal Organs iain 
Liver). C. Neusrere and A. GortscHaLK (Biochem. Z., 1924, 
151, 169—176).—Dried preparations of rabbit liver (treated with 
acetone and ether) show an oxygen consumption of 3-1 to 39% 
of that of the fresh tissue. More acetaldehyde is formed by sus- 
| asergees of such preparations in 0-9°% sodium chloride than by 
resh tissues. The formation of aldehyde is inhibited by cyanide. 
Pyruvic acid is converted by the dried preparation into acetaldehyde, 
indicating the presence of a carboxylase. 
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Enzymic Deamination of Asparagine. A. CLEMENTI and 
G. CanTAMESSA (Gazzetta, 1924, 54, 781—818).—The products of 
the deamination of asparagine, namely, aspartic acid and ammonia, 
inhibit the activity of asparaginase. Direct proportionality between 
increase in concentration of substrate and amount acted on holds 
only for very low concentrations of asparagine, the velocity of the 
deamination diminishing when a certain limiting concentration is 
surpassed. Proportionality between increase in the concentration 
of the catalyst and the amount of substrate attacked is verified 
only for high dilutions of asparaginase, the reaction velocity 
decreasing when the concentration exceeds a definite limit. Inverse 
proportionality between the velocity of reaction and the duration 
of action of the enzyme is not always observed in the present instance, 
the amounts of asparagine decomposed during successive equal 
intervals of time remaining constant in many cases; on the other 
hand, in some instances the velocity constant calculated according 
to the exponential formula continues of constant value, the course 
of the deamination being thus somewhat analogous to the pheno- 
menon of adsorption. =. &. F. 


Preparation of Enzymes. Rennin from Gastric Mucous 
Membrane. G. DE Tonr (Clin. pediatr., 1923, 5, 394—422; 
from Chem. Zentr., 1924, ii, 56)—An active preparation is obtained 
by the method of Friedburg and Blumenthal. The solutions 
obtained by this method after being saturated with scdium chloride, 
brought to an acidity of 0-5%%, and kept several days at 25—30° 
and then at 37°, deposit rennin as a flocculent precipitate which 
can be kept several years when dried. Rennin obtained by Porcher’s 
method by extraction of the mucous membrane with 0-4°% hydro- 
chloric acid is twice as active. The Hammersten method yields 
much less active preparations, whilst precipitation with cholesterol 
further depresses the activity of the enzyme. G. W. R. 


Pigment Metabolism in the Living Organism. I. Action 
of Gastric Juice on Chlorophyll. M. W. Korrscuaacin (Biochem. 
Z., 1924, 153, 510—515).—Gastric juice, in vivo or in vitro, acting 
either on isolated chlorophyll or on the pigment still present in the 
leaves, removes magnesium from it, yielding pheophytin. - 


Gastric Urease. J. M. Luck and T. N. Seru (Biochem. J., 
1924, 18, 1227—1231).—Gastric urease and soya-bean urease are 
identical, since they show a common dependence of the optimum 
Px On substrate concentration, a common specificity, and a similar 
action on butylearbamide. A partial explanation of the origin 
of the ammonia of gastric juice is advanced. 8. 8. Z. 


Auxoureases. Mechanism of the Action of Calcium. R. 
KocuMann (Biochem. Z., 1924, 154, 259—267).—Calcium, which 
acts aS an auxourease and protects urease from spontaneous inac- 
tivation, is most effective when it has been in contact with urea 
before the addition of the enzyme. It has no effect if the enzyme 
has previously been in contact with urea in an aqueous solution, 
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or if acetate is used in place of a phosphate buffer. The action 
of calcium in the presence of phosphate is not due to adsorption 
of the enzyme by precipitated calcium phosphate (cf. Jacoby, 
A., 1916, i, 517). Magnesium alone acts as an auxourease, but 
it inhibits the similar action of calcium. a. 2. 


Possible Significance of Hexosephosphoric Esters in 
Ossification. V. The Enzyme in the Early Stages of Bone 
Development. M. Martianp and R. Ropison (Biochem. J., 
1924, 18, 1354-1357).—An investigation of cartilages and of bones 
in early stages of development from human embryos and young 
infants has shown that the enzyme which hydrolyses monophos- 
phoric esters is not present in any cartilage prior to the appearance 
of a centre of ossification but is found wherever active ossification 
is taking place. Therefore the two phenomena are probably 
connected and the production of the enzyme is a part of those 
cellular activities which result in the formation of bone. 

8. 8. Z. 


Hydrolysis of Silk Fibroin Peptone by Taka-diastase. 
J. Hatano (Biochem. Z., 1924, 151, 335—336).—Taka-diastase 
contains an enzyme capable of hydrolysing silk fibroin peptone, 
tyrosine being isolated from the hydrolysate. os. Es 


Hydrolysis of Amygdalin by Taka-diastase. J. Hatano 
(Biochem. Z., 1924, 151, 498—500).—Taka-diastase hydrolyses 
amygdalin to the extent of 98% in 72 hours, yielding dextrose, 
benzaldehyde, and hydrocyanic acid. i A 


Hydrolysis of Various @-Glucosides by Taka-diastase. J. 
Hatano (Biochem. Z., 1924, 151, 501—503).—8-Methyl, 8-saligenyl, 
and 8-zsculetyl glucosides are hydrolysed by taka-diastase. 

2. 


Lipases from the Thyroid Stable to Quinine and Atoxyl. 
E. HERZzFELD and W. EnasEt (Biochem. Z., 1924, 151, 310—313).— 
Sheep and ox thyroids contain lipases stable to quinine and atoxyl, 
the enzyme from the former animal being more active than that 
from the latter. =. 


Specificity of Lipases from Different Organs. Pancreatic 
Enzymes. IX. R. Wuusrirrer, F. Havrowrrz, and F. 
MEemMEN (Z. physiol. Chem., 1924, 140, 203—-222).—The compara- 
tive study of lipases from different organs (A., 1924, i, 695, 1145) 
has been extended to various species. In the present work, the 
gastric lipases from the dog, pig, horse, rabbit, cat, hen, and wild 
duck have been examined. The enzyme is extracted by desiccating 
the minced stomach with acetone and then extracting for two 
hours with N/40-ammonia. The greater part (80%) of the lipase 
is contained in the mucosa, and hence it is of advantage to extract 
this alone in place of the whole stomach. Purification may be 
effected by precipitation with acetic acid followed by electro- 
dialysis and treatment with kaolin. Gastric lipase is unstable 
in alkaline, but fairly stable in faintly acid solution. The crude 


| 


i. 202 ABSTRACTS OF CHEMICAL PAPERS. 


extracts of the enzyme give activity—p, curves which are character- 
istic for each species; the shape of these curves is, however, deter- 
mined by the presence of an inhibitor which acts in the alkaline 
region and probably of an activator acting in the acid region. 
Thus the optimum for the crude enzyme from dogs and cats lies 
between p, 5-5 and 6-3 but passes into the alkaline region on purifica- 
tion. Further, purification of the enzyme results in a large (100%) 
apparent increase in the yield, despite the losses which necessarily 
attend these operations. Gastric lipase resembles pancreatic, 
but differs from hepatic, lipase in being a true lipase, 7.e., in hydrolys- 
ing both fats and esters of monohydric alcohols; it appears to differ 
from pancreatic lipase only in its stereochemical specificity. 


Tryptic Digestion with Low Concentrations of Enzyme. II. 
R. EHRENBERG (Biochem. Z., 1924, 153, 362—371).—Further evi- 
dence is brought forward in support of the author’s view that part 
of the enzymic activity of dialysates obtained from trypsin- 
caseinogen digests is due to a substance derived from the caseinogen 
itself. During the process of tryptic hydrolysis the “carrier of 
enzymic activity” changes. (Cf. this vol., i, 103.) H. D. K. 


Activation of Pancreatic Juice by Enterokinase. T. N. 
Setu (Biochem. J., 1924, 18, 1401—1416).—Enterokinase is a 
specialised proteolytic enzyme which acts primarily as a stimulus 
to the activation of trypsinogen by digesting a protective colloidal 
substance which is associated with trypsin in the zymogen state 
and masks the characteristic properties of trypsin. After initiation 
of activation by enterokinase, the process is carried to completion 
almost entirely by the liberated trypsin. The activation of tryp- 
sinogen is, therefore, essentially autocatalytic, except in the initial 
stages of the interaction between trypsinogen and enterokinase. 


8. S. Z. 


Proteolytic Enzyme in the Pods of Vicia Faba, L. P. W. 
Danckwortt and E. Pravu (Arch. Pharm., 1924, 262, 449—452).— 
The white spongy layer of the inner skin of the pod of the broad 
bean contains a proteolytic enzyme and a peroxydase. The rest 
of the pod contains some proteolytic enzyme, but both it and the 
peroxydase are absent from the seeds, leaves, and stem of the 
plant. Comparative tests were made on (i) the corresponding tissue 
in the pod of Phaseolus vulgaris (kidney bean), and on the latex 
from (ii) Euphorbia lathyris, (iii) E. palustris, (iv) Chelidonium majus, 
and (v) Papaver rheas. Peroxydase was present in all these, 
whilst (iii) and (iv) contained in addition a proteolytic enzyme, and 
(iv) had an oxydase as well. 

The peroxydase and proteolytic enzymes can be separated by 
selective adsorption; alumina takes up the proteolytic enzyme and 
animal charcoal the peroxydase. W. A. S. 


Enzymes of Utricularia vulgaris. II. Relative Amounts 
of Proteolytic Enzymes in the Bladders and in the Stem. 
A. N. Apowa (Biochem. Z., 1924, 153, 506—509).—An extract of 
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the green bladders of the fully developed plant is about as active 
in the liquefaction of alkaline gelatin as a similar extract of a mixture 
of the red and blue bladders, and is far more active than an extract 
of the stem. Acid gelatin is more readily digested by extracts from 
the various portions of the plant than is alkaline gelatin. 

H. D. K. 


Enzymes of the Skin. II. J. Wontcemutn. Distribution 
of Enzymes in the Skin. The Presence of a Nucleotidase. 
E. Kiopstock (Biochem. Z., 1924, 153, 487—495).—To the list 
of enzymes previously found in human skin must be added trypsin 
(present only in minute quantity) and an active nucleotidase. 
The last is present in largest quantity in the skin of the sole of the 
foot in adults, and is also very active in the skin of suckling infants. 
Diastase is fairly evenly distributed in the skin from different 
parts of the body, but lipase and phenolase are more concentrated 
in the skin of the genital region. BE. D. E. 


Invertase and the Second Mode of Action of Hydrogen 
Ions. H. P. BARENDRECHT (Biochem. Z., 1924, 151, 363—370).— 
The author’s radiation hypothesis of the action of enzymes (A., 
1920, i, 102, 195) is supported by an investigation of invertase 
in relation to the capacity of hydrogen ions and substrate to share 
the absorption of the specific radiation of the enzyme. 3, 


Biochemical Transformation of as-Dichloroacetone into 
Optically Active «y-Dichloropropan-f-ol. H.K. Sewn (Biochem. 
Z., 1924, 151, 51—53).—Yeast in the presence of sugar reduces 
ay-dichloroacetone to levorotatory «y-dichloropropan-f-ol ([a]p 
— 8-7°). 


Phytochemical Reduction of Methyl «-Chloroethyl Ketone. 
P. Sanromauro (Biochem. Z., 1924, 151, 48—50).—Despite its 
toxic nature, methyl «-chloroethyl ketone is reduced by yeast in 
the presence of sugar to the corresponding levorotatory chlorobutyl 
alcohol (8-hydroxy-y-chlorobutane). Be 


Influence of Acidity on the Action of Yeast Extracts on 
Concentrated Solutions of Dextrose. R. Kuun and G. E. 
VON GRUNDHERR (Ber., 1924, 57, [B], 1852—1854).—The differing 
results obtained by previous workers on the synthesis of disaccharides 
from dextrose by the aid of yeast extracts may probably be explained 
by the observation that with varying acidity of the solution two 
maxima for the rate of loss of reducing power are found. It appears 
therefore that the process is governed by at least two different 
enzymes which cause the formation of different products. This 
view is confirmed by the discovery of a yeast extract with a single 
optimal acidity. The yields of disaccharide vary unusually with 
different yeasts and also depend greatly on the concentration of the 
dextrose solution; at pg 5, the synthesis is most rapid in 40% 
solution. 


Dried Yeast. II. H. von EvLerand G. Westiine (Z. physiol. 
Chem., 1924, 140, 164—-176).—A comparison has been made between 
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the actions on dried and fresh yeast of certain substances which 
accelerate or inhibit alcoholic fermentation. The results show that 
the inhibitory action of phenol is much smaller with dried than with 
living yeast, whilst potassium formate, which strongly accelerates 
the action of living yeast, produces no change in that of dried yeast. 
The formation of hexosephosphates by dried yeast is inhibited 
by inorganic salts, the order of the inhibitory activity being 
NH,F>NaI>Na,SO,. Neither the increase with time in the 
fermentative power of solutions containing dried yeast nor the 
simultaneous growth of yeast in such solutions is proof of the 
regeneration of the dried preparation; these solutions form an 
extremely favourable medium for the growth of yeast. E. 8. 


Mechanism of Alcoholic Fermentation. A. LEBEDEV (Z. 
physiol. Chem., 1924, 141, 61—62).—Polemical (cf. Hayduck, ibid., 
136, 106). E. S. 


Carbohydrate and Fat Metabolism of Yeast. II. Influence 
of Phosphates on the Storage of Fat and Carbohydrate in the 
Cell. I. S. Mactean and D. Horrertr (Biochem. J., 1924, 18, 
1273—1278).—Yeast incubated in a 4% oxygenated dextrose 
solution, frequently renewed, in the presence of phosphate shows 
an increase in the rate of formation of fat from the sugar, and the 
total amount of fat formed is somewhat higher than that produced 
in absence of phosphate. When levulose is substituted for dextrose 
the rate is also increased and the total amount of fat formed is 
almost double that which is found in the absence of phosphate. 
When sodium hexosephosphate replaces the sugar and inorganic 
phosphate, no significant change in the formation of fat TT 


Mechanism of Alterations in the Hydrogen-ion Concen- 
tration of Bacterial Cultures. S. SreraKovsk1 (Biochem. Z., 
1924, 151, 15—26).—From the first to the fourth day of growth 
the py of most bacterial cultures approximates to 7-0 (6-8 to 7-6) 
irrespective of the original p,, but later the cultures become alkaline. 
Bacterial growth is most rapid in cultures in which the initial pg 
is near that to which the particular culture tends during the first 
few days, and attains greatest luxuriance in acid media, becoming 
progressively less vigorous in neutral and alkaline media, although 
the maximal growth is attained more quickly in alkaline than in 
-acid media. The mechanism of the changes in pg is discussed. The 
rate of development of alkalinity is directly correlated with the rate 
of evolution of carbon dioxide. J. P. 


Phosphorus Metabolism of certain Moulds, particularly 
Aspergillus niger. R. Scuniicke (Biochem. Z., 1924, 153, 
372—423).—The moulds were grown in artificial culture media, 
acid potassium phosphate being used as the source of phosphorus, 
and various organic and inorganic compounds as sources of nitrogen. 
The uptake of phosphorus by Aspergillus is rapid at first, and the 
percentage of phosphorus in the young mycelium is high. The 
uptake rises to a maximum, which is maintained for a time. Then 
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inorganic phosphorus begins to be excreted by the fully developed 
mould and the percentage content of phosphorus eventually falls 
to a low value. Phosphorus uptake and percentage of this element 
in the dried mould vary with conditions of growth. With a large 
surface exposed to air and with ammonium sulphate in the medium 
there is increased production of phosphorus-free substances and the 
absolute and relative phosphorus content of the growth remains 
low. Changes in the phosphorus concentration in the medium 
scarcely affect the phosphorus content of the mycelium, in spite of 
the influence of such changes on the amount of growth. Phosphorus 
is not taken up specifically for spore formation, but is conveyed to 
the spores from the quantity already present in the rest of the plant. 

Oidium lactis, Penicillium WII, and Dematium pullulans differ 
from Aspergillus in that there is no excretion of phosphorus by the 
ageing mycelium. H. D. 

Acid Formation by Aspergillus niger. K. BERNHAUER 
(Biochem. Z., 1924, 153, 517—521).—Gluconiec acid is produced 
during the fermentation of nutrient sucrose solutions by certain 
strains of this mould, giving yields as high as 70%. Gluconic acid 
does not appear to be an intermediate substance in the production 
of citric acid. The experimental conditions determine whether 
gluconic or citric acid will be the main product. It is possible to 
influence the nature of the products formed from sugar by growing 


the mould for a preliminary period on an unusual medium. 


Formation of Methyl Ketones during the Oxidative 
Degradation of Triglycerides and Fatty Acids by Moulds 
with Reference to the Rancidity of Coconut Oil. I. Signifi- 
cance of Methyl Ketones in Butter Rancidity. II. Occur- 
rence and Significance of Methyl Ketones as Odoriferous 
Substances in Roquefort Cheese. M. Starke (Biochem. Z., 
1924, 151, 371—415).—The odour of rancid coconut oil is due to 
methyl ketones formed by moulds (Penicillium and Aspergillus) in 
the presence of water and nitrogen, the occurrence of those 
ketones already found by Haller and Lassieur (A., 1910, i, 
355, 808) being confirmed, with the exception of methyl 
undecyl ketone, and the addition of methyl amyl ketone. The 
ketones are regarded as intermediate products formed from the 
ammonium salts of the corresponding higher fatty acids or fats, 
thus from hexoic, heptoic, octoic, nonoic, decoic, and dodecoic acids, 
methyl propyl, methyl butyl, methyl amyl, methyl hexyl, methyl 
heptyl, and methyl nonyl ketones, respectively, are derived. In 
addition to methyl ketone rancidity, coconut oil may also show a 
rancidity due to the formation of aldehydes from oleic acid. The 
supposed ester rancidity of butter is really due to the formation of 
ketones, and the odour of ripe Roquefort cheese is likewise ascribed 
to methyl ketones and not to butyric esters. 

Use of Bacillus coli in the Detection of Tryptophan and 
its Application to the Tubercle Bacillus. Mme. and E. Wott- 
MAN (Bull. Soc. Chim. biol., 1924, 6, 869—872).—Tryptophan, in 
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amounts as small as 1 part in 500,000 parts, can be detected by the 
production of indole by Bacillus coli, fw 24 hours’ incubation in a 
culture medium containing potassium dihydrogen phosphate and 
ammonium lactate. Tubercle bacilli grown on synthetic media, 
containing as sources of nitrogen only asparagine or ammonium 
lactate, showed, after acid hydrolysis or trypsin digestion, the 
presence of tryptophan. E. M. C. 


Metabolism of Acid-fast Bacteria. III. Nutritional 
Needs of the Bacillus of Avian Tuberculosis ; Utilisation of 
Simple Chemical Substances for its Growth. S. Konpo 
(Biochem. Z., 1924, 153, 302—312).—Four strains were examined. 
As sole source of carbon in a synthetic medium containing sodium 
chloride, ammonium sulphate, magnesium sulphate, and a phosphate 
mixture of py 7-1, sodium acetate alone gave good growth. Salts 
of propionic, butyric, oxalic, succinic, malic, tartaric, and citric 
acids were not utilised. One strain only was able to utilise lactic 
acid. Methyl, ethyl, and amyl alcohols, mannitol, dextrose, 
levulose, and arabinose gave negative results. Glycerol was 
variable. As sources of nitrogen, ammonium salts and nitrates 
were satisfactory, but amino-acids (glycine, d-alanine, aspartic 
acid, leucine, and tyrosine) were not utilised unless sodium acetate 
was added as a second source of carbon. Urea and uric acid gave 
no growth. H. D. K. 


Comparative Action of Bismuth on Staphylococcus, 
Streptococcus, and Bacillus coli. P. Lemay and L. JALOUSTRE 
(Compt. rend., 1924, 179, 1441—1442).—Potassium bismuth tartrate 
and sodium bismuthate were added to the cultures giving concentra- 
tions of 1/800,000 to 1/2500 (expressed as Bi). Staphylococcus aureus 
is destroyed after 12 hours by a concentration of 1/400,000, whilst 
the other two bacteria are not killed within 48 hours in a concentra- 
tion of 1/2500. A. E. C. 


Bactericidal Action of Tellurium-f-diketones. G. T. 
Mora@an, E. A. Cooper, and F. J. Corsy (J. Soc. Chem. Ind., 1924, 
43, 304—306).—The tellurium-f-diketones (T., 1920, 117, 1456; 
1921, 119, 610; 1922, 121, 922; 1923, 123, 444; A., 1923, i, 517; 
1924, i, 493, 495, 496, 591, 1044) are powerful germicides, acting in 
concentrations as low as | in 1,000,000 to 1 in 20,000,000; their 
action is most marked after 4 hours’ contact with the organisms 
under examination. With protozoa, they are much less effective. 
The number and distribution of alkyl groups in the molecule largely 
affect the bactericidal power, the maximum activity being obtained 
when two methyl groups occupy the 2:6 positions respectively. 
Isomeric differences also influence this property, and the aromatic 
derivatives are of much the same order of activity as the aliphatic. 
The bactericidal power is definitely associated with the tellurium— 
carbon heterocyclic ring, and the presence of unsaturated tellurium 
is necessary for great activity. In the presence of serum, this 
property is destroyed, apparently due to colloidal, but not necessarily 
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to protein material, whereas their activity is largely retained in 
urine. The compound 2 : 4-dimethylcyclotelluropentane-3 : 5-dione 
has been successfully used in treating cystitis and eye infections. 
I. E. B. 

Bactericidal Action of Quinones and Allied Compounds. 
G. T. Morean and E. A. Cooper (J. Soc. Chem. Ind., 1924, 43, 352— 
354).—The high germicidal power of p-benzoquinone is probably 
due to its property of dynamic isomerism and to the presence of 
nascent peroxide molecules in its aqueous solution; camphor- 
quinone, which is fully saturated and does not therefore exhibit 
dynamic isomerism, is comparatively inactive. The introduction 
of substituents into the benzene ring generally results in a reduction 
in germicidal power except in the case of m-dichloroquinone, the 
abnormally high bactericidal power of which must be due to a specific 
action of the halogen in overcoming the effect of diminished 
tautomerism. Bromoanilic acid has a greater germicidal power 
than chloroanilic acid and the sodium salts in each case a much 
smaller power than the free acid. 

[With A. W. Burr.]}—The compounds tested are less active when 
examined by the inhibitory method, and the inhibitory power of 
benzophenone more closely approximates to that of its homologues. 
This is due to the fact that the quinones enter into chemical reaction 
with proteins, with the formation in many cases of red coloured 
compounds, the colour corresponding in intensity with the bacteri- 
cidal power of the quinones, so that high concentrations of the 
quinones are necessary for disinfecting purposes in the presence of 
organic matter and, therefore, these substances are probably useless 
as internal germicides. A. R. P. 


Bio-assay of Pituitary Extracts. Action of the Standard 
Infundibular Powder on the Secretion of Urine. M. I. Smiru 
and W. T. McCrosky (J. Pharm. Exp. Ther., 1924, 24, 371— 
389)—The standard desiccated and defatted infundibular 
powder suggested by the authors (U.S. Public Health Repts., 1923, 
38, 493) has the same qualitative, and approximately the same 
quantitative effect on renal secretion as a 5% acidified aqueous 
extract of the fresh gland. In the anzxsthetised rabbit, pituitary 
extract increases urinary flow for about half an hour; this is often 
preceded by brief urinary suppression, and followed by a more 
lasting diminution. In the non-anezsthetised rabbit and man, 
pituitary extract acts as an anti-diuretic. H. J. C. 


Dialysis of the Physiologically Active Constituents of the 
Infundibulum. M. I. SmrrH and W. T. McCiosxky (J. Pharm. 
Exp. Ther., 1924, 24, 391—403).—Dialysis of pituitary solutions 
prepared from a standard desiccated and defatted infundibular 
powder (cf. preceding abstract) through collodion membranes of 
graded permeability showed that the uterine stimulating constituent 
diffused out quantitatively and at the same rapid rate as the pressor 


constituent. From measurements of the urine secreted after 
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injection of the dialysate into rabbits, it appears that the constituent 
affecting renal secretion also diffuses at approximately the same 
rate. The results support Abel’s view of the chemical identity of 
the active constituents of the infundibulum. H. J. C. 


Intermediate Carbohydrate Metabolism and Insulin. 
Intermediate Sugar of the Liver and Musculature. VI. T. 
Bruescu and H. Horsters (Biochem. Z., 1924, 151, 203—215).— 
The intermediate sugar formed in muscle- and liver-tissue of rabbits 
on simultaneous administration of insulin and glucose consists to 
a small extent of hexosediphosphate, and in large part of poly- 
saccharides which yield on hydrolysis levorotatory compounds. 
The formation of such intermediate sugars under the influence of 
insulin is supposed to differ only quantitatively from the normal 
process (cf. also Brugsch, Benatt, Horsters, and Katz, ibid., 147). 

a. 


Effect of Insulin and Muscle-tissue on Dextrose in vitro. 
C. LunpscaarpD and §S. A. (J. Biol. Chem., 1924, 62, 
453—469).—Solutions of dextrose were treated with insulin and with 
mixtures of the latter with blood and muscle-tissue, dialysed through 
collodion, and the sugar in the dialysate was determined polar- 
imetrically and by the method of Hagedorn and Jensen (A., 1923, ii, 
440). Neither insulin alone nor with the addition of blood caused 
any change in the rotatory power of the dextrose; with insulin and 
muscle-tissue there was observed a decrease in the rotatory power, 
which could be accounted for by a change in the equilibrium between 
a- and £-glucose, without assuming the formation of y-glucose. 
The muscle-tissue loses its activity after 2 hours. In all experiments 
the reducing power of the dextrose remained unaltered, indicating 
that neither insulin alone nor with blood or muscle-tissue is able, 
in vitro, to oxidise dextrose or to synthesise it into glycogen. 

R 


Physiological Action of Insulin. C. SrrRono, E. TROcELLO, 
and A. Cruto (Rassegna Clin. Terap. Sci. aff., 1924, 23, 53—60; 
from Chem. Zentr., 1924, ii, 77; cf. A., 1924, i, 1150).—Experiments 
were carried out to determine whether the action of insulin is 
connected with the physiological effect of derivatives of ammonia. 
Choline and neurine produce inappreciable changes in blood-sugar ; 
muscarine, tetramethylammonium chloride, and picrotoxin cause 
hyperglycemia. Insulin does not inhibit the action in vitro of 
certain enzymes which produce dextrose. The action of insulin 
in vitro and in vivo is antagonised by total pancreas extract and by 
pancreatic diastase. Insulin, however, only slightly inhibits the 
transformation in vitro of glycogen into dextrose by liver or pancreas 
extracts. It must therefore act as a kinase and not as an anti- 
enzyme. Insulin may be considered as the antagonistic hormone 
of the external secretion of the pancreas and of the digestive fer- 
ments, neutralising any excess of these enzymes in the portal blood 
or in the tissues generally. G. W. R. 
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Mechanism of the Action of Insulin. E. Bisstncsr, E. J. 
Lesser, and K. Zier (Klin. Woch., 1924, 2, 2233—2234; from 
Chem. Zentr., 1924, ii, 77).—In perfusion experiments insulin does 
not inhibit the formation of sugar either in normal or pancreas- 
diabetic livers of frogs, nor does it antagonise the effect of adrenaline 
on sugar formation in the liver. After administration of insulin 
to mice, sugar disappears from all organs. Fresh formation of 
glycogen may take place if the tissue sugar is not too quickly 
oxidised. G. W. R. 


Blood-sugar Depressant Action of Plant Extracts and 
Oxydases. Detection of Enzymes in Insulin. E. Guaser and 
L. WittNER (Biochem. Z., 1924, 151, 279—295).—Using Collip’s 
method, blood-sugar depressant substances may be extracted 
from mushrooms and turnips, whilst the acid alcohol extract is 
inactive. Peroxydase from horseradish, tyrosinase from mush- 
rooms, and catalase from sheep’s liver all depress the blood-sugar 
and these enzymes are present in the extracts obtained from plants 
by Collip’s procedure. Peroxydase or oxydase and aldehydase 
can be demonstrated in insulin, and since certain oxydases are 
known to inhibit the diastatic hydrolysis of starch, a correlation 
between insulin and oxidative enzymes is suggested. SS 


Biochemical Method for the Determination of Vitamins. 
C. A. SacastuME and C. E. Spreazzrni (Anal. Asoc. Quim. Argen- 
tina, 1924, 12, 151—166).—The authors have investigated the method 
of Ganassini for the determination of vitamins (Funke, “‘ Histoire 
et consequences pratiques de la découverte des vitamines,”’ Paris, 
1924, p. 16), depending on their effect on the activity of yeasts. 
The results obtained were contradictory and it is concluded that the 
proposed method is valueless for quantitative purposes. 

W. R. 


Effect of Fermentation on the Water-soluble Vitamin 
Content of [Beer] Wort. H.W. Sourucate (Biochem. J., 1924, 
18, 1248—1251).—When grown in beer wort, yeast abstracts 
almost quantitatively vitamin-B from the medium. The organism 
does not synthesise this vitamin during the process, but, if anything, 
actually uses up some of the principle which it has abstracted from 
the wort. 8. 8. Z. 


Connexion between the Water-soluble Growth Factors and 
Activators of the Degradation of Sugar. A Thermostable 
Biocatalyst in Yeast. H. von Ever and O. Swartz (Z. physiol. 
Chem., 1924, 140, 146—163).—Experiments are being made to 
determine whether any relationship exists between the various 
active substances (co-enzyme, bios, growth factor, vitamin-B) 
which are present in yeast extracts. Wildier’s bios (designated D,,) 
has been found to possess great stability towards alkali (py 12) at 
100° and surpasses the co-enzyme in this respect ; the growth factor 
(designated D,), on the other hand, is much more sensitive to alkali. 
Extracts of dried yeast and of barley germ contain a biocatalyst 
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which accelerates the rate of fermentation of sucrose by living yeast 
and is little sensitive to alkalis (pg 12) at 100°. It is provisionally 
designated by the letter z. E. §. 


Dynamic Action of Ions on Growth on a Vitamin-rich Diet. 
R. Tsukamoto (Biochem. Z., 1924, 151, 216—226).—In very young 
rats on a vitamin-rich diet deficiency of salts produces but a slight 
diminutiou in the rate of increase of body-weight. Absence of 
cell salts and the presence of sodium chloride likewise had little 
effect in young animals, but in older animals were followed by loss 
of weight. The rate of healing of injuries to bone and skin is not 
very markedly affected by salt deficiency. é. 


Nitrogenous Materials of Corn Offal. Comparative Study 
of their Biological Value as Factors of Existence, Growth, and 
Fertility. L. Rauporn, J. ALQUIER, (MLLE.) ASSELIN, and 
CHARLES (Compt. rend., 1924, 179, 1342—1345).—Experi- 
ments with guinea-pigs and rats show that although various kinds 
of corn offal all contain about 15% of nitrogen and give 4:5 cals. /g., 
yet their values for supporting existence differ considerably; a 
similar variation occurs when the corn offal serves merely as the 
source of nitrogen in a diet of starch, calcium lactate, cellulose, butter 
fat, and lemon juice. Casein contains a factor necessary for repro- 
duction which is lacking in bran or gelatin. 


Influence of the Parents’ Diet on the Young. I. Influence 
of the Father’s Diet. V.KoRENCHEVSKY and M. Carr (Biochem. 
J., 1924, 18, 1308—1312).—If the diet of male rats is deficient in 
fat-soluble factor a greater percentage of matings are unproductive 
and the litters begotten by such fathers are weaker than those 
from richly-fed fathers. The weight and calcium content of the 
skeletons of such offspring are not affected. 8. S. Z. 


Influence of the Parents’ Diet onthe Young. II. Influence 
on the Young of an Excessive Amount of Fat-soluble Factor 
and Calcium in the Mother’s Diet during Pregnancy. V. 
KoRENCHEVSEY and M. Carr (Biochem. J., 1924, 18, 1313—1317).— 
Young rats are less susceptible to nutritional disorders and rachitic 
changes in the skeleton induced by a diet deficient in the fat-soluble 
factor, if the mother during the period of gestation has her “‘ normal ”’ 
diet enriched with an excess of this vitamin. The administration 
of extra calcium to the mother’s diet during this period has no such 
influence on the young unless the “ normal ”’ diet is deficient in this 
element. 


Growth-promoting and Anti-rachitic Value of Cod-liver 
Oil when Injected Intraperitoneally. K.M. Soames (Biochem. 
J., 1924, 18, 1349—1353).—By injecting intraperitoneally cod-liver 
oil into rats protection is afforded against a rickets-producing diet. 
Improved growth and calcification are also obtained on a diet 
deficient in the fat-soluble organic factor by this treatment. 

8. 


S. Z. 
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Value of Egg-white as Sole Source of Nitrogen for Young 
Growing Rats. M.A. Boas (Biochem. J., 1924, 18, 1322).—Rats 
fed on the white from fresh English eggs grew normally and had 
good coats, whilst rats in the diet of which a commercial preparation 
of egg-white (Chinese) was employed ceased to grow after they had 
received the diet for from 4 to 6 weeks and typical symptoms of 
loss of hair etc., previously described by the author, appeared. 

S. 8. Z. 


Brown and White Bread in the Diet of the Rat. G. A. Harr- 
WELL (Biochem. J., 1924, 18, 1323—1326).—The rate of growth of 
young rats on a diet of bread (white or brown), butter, and salt 
mixture is slow. Male rats grow more rapidly on brown bread 
than on white. Female rats grow equally slowly on either diet. 
With both diets mothers yield litters of poor weight at birth, of 
which only a few are weaned. S. S. Z. 


Comparison of the Values of Yeast and of Orange Juice 
with those of Marmite and of Decitrated Lemon Juice, 
respectively, in the Calcification of the Skeleton. V. Koren- 
CHEVSKY and M. Carr (Biochem. J., 1924, 18, 1319—1321).—The 
slight increase in the calcification obtained by the use of yeast 
instead of marmite is within the limits of the usual fluctuations 
observed. Neither orange juice nor decitrated lemon juice has any 
definite infiuence on calcification. S. S. Z. 


Influence of Sunlight on the Growth-promoting and Anti- 
rachitic Properties of Cow's Milk. E. M. Luce (Biochem. J., 
1924, 18, 1279—1288).—Sunlight of summer intensity in England 
has no significant effect in raising the growth-promoting value of 
cow’s milk when the diet of the cow is deficient in fat-soluble 
vitamins. The degree of exposure to sunlight appears, however, 


to have a small effect in determining the anti-rachitic value of milk. 
8. 8. Z. 


Effect of Irradiation of the Environment with Ultra-viclet 
Light on the Growth and Calcification of Rats Fed on a Diet 
Deficient in Fat-solubleVitamins. Part Played by Irradiated 
Sawdust. E. M. Hume and H. H. Smrru (Biochem. J., 1924, 18, 
1334—1345).—Rats kept on a diet deficient in fat-soluble vitamins 
and housed in previously irradiated glass jars containing sawdust 
showed growth as good as that shown by directly irradiated animals. 
In the absence of sawdust, this growth does not take place. When 
the sawdust is replaced by a piece of deal board, partial growth 
takes place. The degree of calcification is directly proportional to 
the amount of growth. S. 8. Z. 


Effect on the Growth of Rats Receiving a Diet Deficient in 
Fat-soluble Vitamins of Exposing their Environment to the 
Emanation from Radium Bromide. H.Cuick and M. TazELAaR 
(Biochem. J., 1924, 18, 1346—1348).—Temporary ionisation of the 
air produced by emanation from radium bromide has no effect in 
promoting growth of rats subsisting on a diet deficient in the fat- 
soluble vitamins. S. S. Z. 
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Effect of Ultra-violet Radiations on Accessory Food 
Factors. I. Vitamin-A. II. Vitamin-B. III. Vitamin-c. 
IV. Vitamin-D. J. Sprnxa (Biochem. Z., 1924, 153, 197—241). 
—Vitamin-A :—Butter exposed to the rays of a mercury quartz 
lamp becomes toxic to mice, and even if added to a normal diet 
will bring about the death of these animals in about 8 days. Ona 
diet deficient in vitamin-A, control animals live, on an average, 
50 days. Toxic substances aldehydic and ketonic in nature may be 
separated from the irradiated butter by steam distillation. In 
absence of air, exposure to the mercury lamp does not destroy the 
A factor in butter. 

Vitamin-B :—This factor, defined as that which rapidly relieves 
acute symptoms of polyneuritis in pigeons (but does not cure ali- 
mentary dystrophy nor prevent further loss in weight), is not 
destroyed when its neutral or weakly acid solution is subjected to 
ultra-violet radiation. 

Vitamin-C :—Fresh lemon juice containing this vitamin does not 
lose its anti-scorbutic value if the acid solution is irradiated by the 
mercury lamp, even in presence of air. If the solution, in presence 
of air, is diluted, or rendered less acid, it loses its activity on irradi- 
ation. This is doubtless due to oxidation either by the air or by 
the ozone produced during the exposure, since in absence of air 
irradiation of the same diluted or partly neutralised juice does not 
bring about the destruction of vitamin-C. 

Vitamin-D :—This factor (which is taken to be that which cures 
alimentary dystrophy in pigeons on a polyneuritic diet) is remark- 
ably resistant to irradiation, not only in presence or absence of air, 
but even if exposed to ultra-violet light after boiling for 6 hours in 
dilute alkaline solution. H. D. K. 


Anti-rachitic Properties Imparted to Inert Fluids and to 
Green Vegetables by Ultra-vioclet Irradiation. A. F. Hess 
and M. Wernstock (J. Biol. Chem., 1924, 62, 301—313; cf. Steen- 
bock and Black, A., 1924, i, 1272).—Irradiation with ultra-violet 
light was found to confer anti-rachitic properties on cotton-seed 
and linseed oils, wheat, and various green vegetables; in the case 
of the oils these properties were retained during 20 days’ storage in 
the dark. C. R. H. 


Dietary Requirements for Reproduction. III. Existence 
of Reproductive Dietary Complex (Vitamin-E) in Ethereal 
Extracts of Yellow Corn [Maize}], Wheat Embryo, and Hemp- 
seed. B. Sure (J. Biol. Chem., 1924, 62, 371—396).—A diet 
containing 50% of dried skimmed milk, 0-2% of ferric citrate, 
and the ordinary vitamins is sufficient for growth but not for 
reproduction. In order to obtain a normal reproductive cycle 
such a diet must be supplemented with an increased amount of 
vitamin-B and also with 5° of an ethereal extract of yellow maize, 
wheat embryo, or hemp-seed, or with cotton-seed oil or olive oil. 
The extra vitamin-B is concerned especially with the function of 
lactation ; the substance contained in the oils appears to be a specific 


BIOCHEMISTRY. i. 213 


reproductive vitamin, now designated vitamin-Z. The conclusions 
of liebe (ibid., 1924, 59, 587) against the existence of such a 
vitamin are criticised on the ground of the high fat content of his 
diets. C. R. H. 


Anaérobic Respiration in Plants. C. Nrupere and A. 
GoTTscHALK (Biochem. Z., 1924, 151, 167—168).—The anaérobic 
formation of alcohol in a sterile pulp of peas in the presence of 


dextrose proceeds with the intermediate formation of acetaldehyde. 


Is Carbon Dioxide a Climatic Factor in Plant Growth? 
E. Rewavu (Z. Pflanz. Diing., 1924, 3A, 182—189).—After review- 
ing the evidence the author suggests that carbon dioxide is a climatic 
factor. O. O. 


Acidity of Plant Sap and Methods for its Determination. 
A. ArLann (Z. Pflanz. Diing., 1924, 3A, 152—164).—Details are given 
for trustworthy determinations of py, of sap, both electrometric- 
ally and colorimetrically. 0. O. 


Diphenylamine Reaction in Problems of Plant Nutrition. 
H. Nrxuas and F. Vocen (Z. Pflanz. Diing., 1924, 3A, 323—347).— 
The results of the diphenylamine test for nitrate in the tissue of 
sappy plants are shown to be correlated with the nitrogen supply 
of the soil. [Cf. B., Mar. 6th.] E. M. C. 


Incrustive Substances of Plants. V. E. Scumipt and G. 
Matyortu (Ber., 1924, 57, [B], 1834—1837; cf. A., 1921, i, 912; 1922, 
i, 206; 1923, i, 274, 884).—Chlorine dioxide solutions of concen- 
tration lower than 0-3°% used alternately with sodium sulphite 
solution (2%) are without action on the skeleton substance of 
plants. Hydrolysis of the cell membrane is not effected by hydro- 
chloric acid of concentration less than 2N whether the acid is used 
alone or alternately with sodium sulphite. Since the concentration 
of hydrochloric acid developed in the reaction with chlorine dioxide 
cannot exceed 0-015% the validity of the treatment of the cell 
membranes of plants with N/5-chlorine dioxide and 2% sodium 
sulphite solution alternately is fully established. The behaviour of 
galactose, levulose, and the skeleton substance of Fagus silvatica 
and Picea excelsa is described in detail. H. W. 


Asparagine and Urea. D. Pruaniscunrkov (Biochem. Z., 
1924, 150, 407—423).—-In the plant, asparagine is formed in the 
same way, and serves the same purpose, as urea in the animal 
world. Asparagine formation is diminished and susceptibility to 
the toxic action of ammonia is increased in plants when carbo- 
hydrates are lacking. In the fungi, possessing no power of syn- 
thesising carbohydrates, urea may be formed. The ultimate fate 
of asparagine in the plant as a reserve source of nitrogen differs 
from that of urea in the animal, but the essential analogy between 


the two holds. J. P. 


) 
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Absorption of Salts by Plants. I. Mutual Influence of 
Ions. H. LunprGArpx and V. MorAveK (Biochem. Z., 1924, 
151, 296—309).—Various cations and anions in concentrations 
ranging from 0-01N to 0-0025N influence the rate of absorption 
of potassium, nitrate, and phosphate by plants. The action in 
this respect of the cations K*, Ca“, Mn”, Al’**, and of the anions 
NO,’, H,PO,’, PO,” is ascribed to valency and lyotropy. J.P. 


Réle of Silica in Plant Growth. Its Assimilation and 
Physiological Relation to Phosphoric Acid. D. R. Nanat and 
W. S. Suaw (J. Soc. Chem. Ind., 1925, 44, 1—6r).—Silica occurs in 
plant-tissues, especially in the leaves, in varying amounts, up to 
80% of the total ash. About 90°% of the total silica is present as 
free silicic acid, in which form it can be extracted with sodium 
hydrogen carbonate solution. A certain amount occurs in a form 
which is decomposable by acid and resists the action of sodium 
hydrogen carbonate. In the organic condition the silicic acid is 
present in an ester-like combination with certain carbohydrates, 
which is not affected either by sodium hydrogen carbonate or by 
hydrochloric acid. A method based on these observations is 
described, by means of which the amounts of silica in its various 
forms were determined in several samples of wheat and rice 
straw. 

In order to test the validity of current views regarding the 
relationship between phosphoric acid and silica in plant growth 
(cf. Lemmermann and Wiessmann, A., 1922, i, 1103), deter- 
minations of the amounts of organic and inorganic phosphorus were 
made on each of the straws in which the silica content had been 
determined. The results show, in accordance with previous work, 
that when there is an abundant supply of silica in the absence of 
phosphoric acid, the former is capable of replacing the latter with- 
out any detrimental effect on growth. Contrary to previous 
opinion, it appears that conditions which are favourable for the 
assimilation of silica may be unfavourable for that of phosphoric 
acid. It was found that, on an average, 60—70% of the total 
phosphoric acid is in inorganic combination, as compared with 90% 
in the case of silica. W. F. F. RB. 


Colorimetric Determination of Lycopin. 8. J. B. CoNNELL 
(Biochem. J., 1924, 18, 1127—1128).—The lycopin is determined 
in a Stanford colorimeter against a standard solution made up of 
potassium dichromate and cobalt sulphate (free from nickel). 
The error is less than 1%. S. 8. Z. 


Hemicelluloses. VI. Fermentative Fission of Salep 
Manna. H. Prinesuem and A. Genin (Z. physiol. Chem., 1924, 
140, 299—304).—Salep manna is hydrolysed practically quanti- 
tatively to mannose by malt extracts. Two enzymes evidently 

articipate in the reaction, for if the malt extract has been kept 
or 6 months the hydrolysis stops at the stage of a mannobiose, 
[a]8-+-12-8° in water. This forms a phenylhydrazone, m. p. 199°, 
from which the disaccharose can be recovered in a crystalline con- 
dition by treatment with benzaldehyde. This mannobiose may be 
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identical with that obtained synthetically by Bourquelot and 
Hérissey (A., 1920, i, 291). 

The optimum acidity for the action of cellobiase (A., 1924, i, 
1144) is at py 6. E. S. 


Carbohydrate Enzymes of some Starch-free Mono- 
cotyledons. R.E.CuHapman (Biochem. J., 1924, 18, 1388—1400).— 
The mature green leaf of the snowdrop (Galanthus nivalis) contains 
amylase, dextrinase, and invertase but no maltase or emulsin. 
That of the onion (Allium cepa) contains amylase, maltase, invert- 
ase, and emulsin, but no dextrinase. That of the leek (Allium 
porrum) contains dextrinase, maltase, invertase, and emulsin, but 
noamylase. That of the dock (Rumez obtusifolius) contains amylase, 
dextrinase, maltase, invertase, and emulsin. It is suggested that 
the failure of the snowdrop, onion, and leek to form starch in the 


mature green leaf is due to lack of the necessary enzymes. 
8. 8. Z. 


Constituents of the Sap of the Vine (Vitis vinifera, L.). A. 
Wormatu (Biochem. J., 1924, 18, 1187—1202).—The sap contains 
1-56 g. of solid matter per litre; one-third of this is inorganic and 
the remainder organic. The latter was found to consist mainly of 
dextrose, levulose, a small amount of sucrose, and oxalic, tartaric, 
malic, and succinic acids. A small amount of an acid, m. p. 161— 
162°, which was not identified, was present. The mineral salts 
found were chlorides, sulphates, nitrites, nitrates, silicates, and phos- 
phates of sodium, potassium, calcium, iron, magnesium, and to a 
lesser extent manganese and aluminium. A trace of a fat-like sub- 
stance was isolated which may be a mixture of neutral fat and 
free fatty acid. A small amount of organic nitrogen, believed to be 
associated with the enzymes of the sap, is also present. Diastase, 
peroxydase, and, to a small extent, catalase were present, and 
maltase, invertase, lipase, protease, glycerophosphatase, and 
rennin were absent. 8. 8. Z. 


A Protein from the Leaves of the Alfalfa Plant. A Protein 
the Leaves of Ze1 Mays. A.C. and L. 8. Notan 
(J. Biol. Chem., 1994, 62, 173—178, 179—181).—Cytoplasmic 
proteins have been obtained from the leaves of the alfalfa (lucerne) 
plant and of Zea Mays the properties of which are almost identical 
with those of spinacin (A., 1924, i, 1272), the chief characteristic 
being the ease with which they are precipitated from their solutions 
in acid by small amounts of salts. C. R. H. 


Investigation of the Phosphorus Compounds in the Fruit 
of the Walnut (Juglans regia). J. Brevecki and J. SzTENCEL 
(Roczniki Chemji, 1924, 4, 63—71).—Crushed walnut kernels were 
extracted first with ether, then with alcohol, and the presence of 
lecithins in the extracts was confirmed. The residue was extracted 
with dilute hydrochloric acid and shown to contain a calcium- 
magnesium salt of inositolpentaphosphoric acid which yields 
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t-inositol on hydrolysis. The acid forms a copper salt, 
A. B. 


Acetic Acid as a Hydrolysis Product of Pectin. K.Smoen- 
SKI (Roczniki Chemji, 1924, 4, 72—74; cf. A., 1924, i, 16).—Both 
crude and purified pectin from sugar beet yield acetic acid on 
treatment with cold alkali or, more slowly, with dilute mineral 
acids. The quantity is roughly equivalent to half the alkali required 
to hydrolyse the two ester groups present in the pectin complex. 
It is suggested that the acid probably arises from the hydrolysis 
of an acetoacetic residue, and as a molecule of methyl alcohol is 
obtained at the same time, this may occur in the form of a methyl 
ester of the substituted acetoacetic acid; the possible connexion 
between these facts and the occurrence of acetoacetic acid in diabetic 
urine is discussed. G. A. R. K. 


Isolation and Identification of Quercetin in Apple Peels. 
C. E. Sanps (J. Agric. Res., 1924, 28, 1243—1246).—Quercetin was 
obtained by prolonged alcoholic extraction of apple peels which 
had previously been steam-distilled, dried, and extracted with light 
petroleum and ether. A. G. P. 


Chloride Content of the Leaf-tissue Fluids of Egyptian and 
Upland Cotton. J. A. Harris, J. V. Lawrence, and Z. W. 
LAWRENCE (J. Agric. Res., 1924, 28, 695—704; cf. A., 1924, i, 
815).—Analyses of numerous samples of leaf-tissue fluids indicate 
that the Egyptian variety, Pima, has a higher chloride content 
(28—189%) than the Upland varieties Acala, Meade, and Lone 
Star. This is in agreement with figures showing osmotic pressure 
and electrical conductivity recorded in the former paper. A. G. P. 


Quantity of Chlorophyll in Marine Alge. V. LUBIMENKO 
(Compt. rend., 1924, 179, 1073—1076).—The chlorophyll contents 
of various species of algze from the Black Sea have been determined 
and compared with those of land plants from the same district 
by a spectrocolorimetric method. Whilst the fresh leaves of 
Ailanthus glandulosa contained 0-46% and those of Zostera marina 
0-293%, the values for the alge investigated were 0-008 to 0-069%. 
The view that under low illumination chlorophyll may be partly 
replaced by phycoerythrin is opposed by the facts that the surface- 
dwelling Laurentia coronopus has the lowest amount of chlorophyll 
whilst Phyllophora rubens (a deep-water form) is much richer in the 

igment. Marine alge appear to be able to utilise luminous energy 
latter than land plants. ; A. C. 


Toxicity and Nutritive Value of Ammonium Acetate for 
the Lower Fungi. D. Bacu (Compt. rend., 1924, 179, 1085— 
1087; cf. A., 1924, i, 353)—Ammonium acetate is a good source of 
nitrogen for Aspergillus repens, De Bary, in a medium having 
Px above 5-2; but below this value the medium becomes toxic. 
This is attributed, not to hydrogen ions, but to undissociated 
acetic acid. To obtain good results in media of ordinary con- 
centration, it is necessary to keep within certain pg limits, which, 
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for a particular organism, can only be stated with reference to 
a definite medium. The ammonium salts of formic, propionic, 
and butyric acids are also suitable sources of nitrogen. A. 


Influence of Alkaline-earth Salts on the Heat Coagulation 
of Plant Plasma. VI. H. Kano (Biochem. Z., 1924, 151, 102— 
111).—For calcium salts the order of anions in promoting heat 
coagulation is CNS>NO,>Br>Cl>C,H,0,, for barium salts 
CNS>Br>Cl, for strontium salts Br>NO,> Cl, and for magnesium 
salts Br>NO,>SO0,>CI>C,H,0,, the concentration being molar 
ineach case. This action of the anions runs parallel to their respec- 
tive powers of penetrating colloidal material. a €, 


Effect of Methyl and Ethyl Alcohols on the Growth of 
Barley Plants. A. N. Puri (Ann. Bot., 1924, 38, 745—752).— 
Ethyl] alcohol is more toxic to barley plants than is methyl alcohol. 
The former favours the growth of ear shoots at the expense of 
leaves, whilst the latter has the reverse effect. The resistance of 
plants to ethyl alcohol increases with age. O. O. 


Chemical Study of the Development of the Wheat Grain. 
H. E. Woopman and F. L. ENaitEpow (J. Agric. Sci., 1924, 14, 
563—586).—The data for fresh weight, dry matter, and water content 
are in general agreement with those of Brenchley and Hall (J. Agric. 
Sci., 1908—1910, 3, 195). The percentage of protein increased, 
whilst the non-protein nitrogen decreased throughout the ripening 
period. The function of asparagine in the nitrogen metabolism of 
plants is discussed. It is supposed that the nitrogen for protein 
synthesis enters the wheat kernel as asparagine resulting from the 
degradation of leaf proteins and that ammonia is split off to form 
the starting point for the synthesis of amino-acids. These may 
be formed by a reversal of the normal deamination process whereby, 
for example, lactic acid and ammonia may yield alanine, or by the 
addition of ammonia to unsaturated organic acids. The proteins 
appear in the grain during ripening in the following order: proteins 
soluble in sodium chloride solution (albumin, globulin, proteose), 
gliadin, and, finally, glutenin. A critical discussion of analytical 
methods is included. G. W. R. 


Influence of Soil Temperature and Moisture on the 
Chemical Composition of Wheat and Maize. S.H. Eckrrson 
and J. G. Dickson (Phytopathology, 1923, 13, 50—51).—Wheat seed- 
lings grown at a low soil temperature are high in available carbo- 
hydrates and low in available nitrogen; the cell walls are cellulosic 
even in the early stages and are soon impregnated with lignin. At 
a high soil temperature the reverse is the case as regards carbo- 
hydrates and nitrogen; the cell-walls are constituted of pectic 
materials, cellulose being absent until photosynthesis begins. For 
maize at high and low soil temperature the composition is the 
reverse of that for wheat. CHEMICAL ABSTRACTS. 

Replacement of Protein by Urea in Rations for Milch 

i A. MorGen, C. WINDHEUSER, and E. OHLMER (Landw. 
Versuchs-Stat., 1924, 103, 1—40).—In continuation of earlier work 
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(cf. A., 1922, i, 293), experiments have been made on the yield and 
quality of the milk of sheep and goats as affected by the addition 
of urea or ammonium acetate to a basal ration either rich (ration A) 
or poor (ration B) in protein. Urea exerted only a slight favourable 
effect in a few cases even with the animals on ration B, whereas 
ammonium acetate increased the percentage of fat and of total 
solids in the milk in almost every case when fed with ration B and 
also acted favourably in about half the cases when fed with ration A. 
The failure of urea to act beneficially on the yield and quality of 
milk when added to a diet low in protein is not in agreement with 
the authors’ previous experiments on the replacement of protein 
by urea nor with results obtained by other workers. It is thought 
that the somewhat long period (3 weeks) during which the animals 
were kept on ration B before introducing the urea may have affected 
the activity of the milk glands in such a way that they could not 
respond to a change in the diet, but this does not agree with the 
results obtained with ammonium acetate. C. T. G, 


Conservation and Transformation of Nitrogen in Stable 
Manure. G. Sanz and V. Gri (Atti R. Accad. Lincei, 1924, 
[v], 33, ii, 250—253; cf. Boullanger, A., 1912, ii, 381; Boullanger 
and Dugardin, A., 1912, ii, 971).—Treatment of stable manure with 
flowers of sulphur, either alone or, better, together with super- 
phosphate, greatly diminishes the proportion of nitrogen lost and 
increases that present as ammonia and nitric acid. T.H. P. 


Nitrification of Phosphorus Nitride. F.E. Auison (J. Agric. 
Res., 1924, 28, 1117—1118).—The addition of phosphorus nitride 
to soil kept under conditions suitable for nitrification did not result 
in any significant production of nitrates. C. T. G. 


Decomposition of Urea in Soil. F. Lirraver (Z. Pflanz. 
Diing., 1924, 3A, 165—179).—Two different soils, one loam and the 
other sandy, show markedly different effects on the rate of decom- 
position of urea. In addition to the soil type, temperature and soil 
moisture influence the velocity of decomposition. When mixed 
with the loam, urea (approx. 5°4) was completely decomposed at 
20° in 10 days and at 0° in 28 days. In the sandy soil at 20°, only 
65% was decomposed in 10 days and at 0° only 20% in 28 days. 
The decomposition is so rapid in soils rich in bacteria that the 
ammonia produced may in some cases injure roots. O. O. 


Decomposition of Neutral Salts by Colloids. W. Himmet- 
CHEN and H. Kappen (Z. Pflanz. Diing., 1924, 3A, 289—322).— 
Hydrated manganese dioxide and humic acid, prepared from 
sugar, decompose neutral salt solutions with the liberation of free 
acid. The action is similarly affected in both cases by time, con- 
centration, volume of solution, amount of adsorbent, dilution, 
temperature, and the cation of the neutral salt. The decom- 
position differs from ionic exchange in permutites in being unaffected 
by subsequent dilution, in increasing with increasing temperature, 
and in the relative effects of different cations. Small quantities 


5 


— 
_— 


BIOCHEMISTRY. i. 219 


of bases are completely and irreversibly adsorbed; with larger 
amounts the adsorption is incomplete and partly reversible, and 
is increased by the addition of neutral salts. The adsorption of 
acids is reversible and unaffected by neutral salts. The decomposi- 
tion of neutral salts by manganese dioxide and humic acid respect- 
iveby, differs only in the relative effects of different anions. No 
decomposition of neutral salts by silicic acid or ferric hydroxide 
can be detected by titration. The production of a small amount of 
alkali by cupric hydroxide is probably due to the displacement of 
adsorbed impurities. The decomposition of neutral salts is 
believed to depend on the adsorption of hydroxyl ions, and a sub- 
sequent chemical combination of the base. E. M. C. 


Heat of Wetting of Soil Colloids. M.S. Anprrson (J. Agric. 
Res., 1924, 28, 927—935).—The heat of wetting of a number of 
soils and of colloidal material extracted from them has been deter- 
mined, and it is shown that the amount of heat liberated from 
different soil colloids varies widely. Mineral powders ground to a 
degree of fineness comparable with that of the minerals in the soil 
showed no significant increase of temperature on wetting, indicating 
that the heat of wetting of a soil is almost entirely a function of the 
colloidal material present. Part of the colloidal material of soils 
is exceedingly difficult to isolate and this ‘ unextractable ”’ colloid 
usually has a lower heat of wetting than the more easily extracted 
portion. It is further shown that the process of extraction tends 
to alter the heat of wetting of the colloid. In spite of these diffi- 
culties, it is considered that a fair approximation to the colloid 
content may be obtained from the ratio of the heat of wetting 
of a soil to the heat of wetting of a sample of the colloidal material 
extracted therefrom. 2. 


Electrical Charge on a Clay Colloid as influenced by 
Hydrogen-ion Concentration and by Different Salts. W. C. 
DayuourrF and D. R. Hoaatanp (Soil Sci., 1924, 18, 401—408).— 
Cataphoresis experiments with a specially purified clay colloid 
showed that the charge on the colloid was influenced by the addition 
of various salts and by the hydrogen-ion concentration. Within 
the range pg 2-1—12-7 the colloid remained negatively charged. 
The nature and concentrations of cations present very largely 
governed the stability of the clay suspension. Modified explan- 
ations of the deflocculating action of alkaline substances are pre- 
sented. A. G. 


Réle of the Electro-negative Ions in the Reactions between 
Soils and Electrolytes. N.M. Comper (Faraday Soc., Dec. 9, 
1924. Advance Proof).—The author discusses the alleged 
adsorption of anions from solutions by soils. It is concluded that 
anions are only removed from solution when there are present in 
the soil available cations with which they can form insoluble com- 
pounds. The absorption is thus an ordinary chemical precipitation. 
The bearing of membrane equilibria on the reactions of soils with 
solutions is discussed. On account of the membrane effect of gels of 
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the soil and of root hairs, it is probable that differences in the 
concentrations of the different ions occur between the cell sap of 
the root hairs and the soil solution. The hydrogen-ion concen- 
tration will be greater within the root hair than in the soil solution 
whilst the reverse will hold in the case of the anions. The relative 
non-diffusibility of the aluminium ion may be a contributory cause 
of its toxicity. G. W. R. 


Relation between the p, Value, the Lime Requirement, and 
the Thiocyanate Colour of Soils. S. J. Sarnt (Faraday Soc., 
Dec. 9, 1924. Advance Proof).—The correlation between the p, 
value, thiocyanate colour by the Comber test (J. Agric. Sci., 1920, 
10, 420) and the Hutchinson—McLennan lime requirement (A., 
1914, ii, 784) is only approximate. Comparing heavy soils among 
themselves a fairly good correlation is shown between these three 
characters. A similar correlation is shown when light soils are 
compared among themselves. The effect of organic matter is to 
increase the Hutchinson—McLennan value and to decrease the 
thiocyanate colour. Differences in the thiocyanate coloration of 
soils may be caused by differences in the amounts of soluble iron 
and aluminium present. G. W. R. 


Significance of the Hydrogen-ion Concentration for Micro- 
organisms and their Activity in the Soil. A. Ripper (Z. 
Pflanz. Diing., 1924, 3A, 221—227).—A review of the literature 
leads to the conclusion that many microbiological changes can 
take place over a wide range of pg on account of either the adapt- 
ability of the organisms or the existence of different species, which 
produce the same changes at different reactions. E. M. C. 


Filtration and Other Errors in the Determination of the 
Hydrogen-ion Concentration of Soils. W. R. G. Arxrns (Sci. 
Proc. Roy. Dublin Soc., 1924, 17, 341—347).—The clear soil extract 
is best prepared by centrifuging, for the biological production of 
carbon dioxide may result if the subsidence method is used, and 
filtration may introduce serious errors. Ordinary filter-paper, and 
even acid-treated paper, may adsorb important amounts of acid. 
Washing an acid-treated paper does not diminish this power, and 
the fibres of such a paper act as if of a py of 4-8, and those of an 
untreated paper as of a py, of 7-0—7-6. A large first filtrate 
(160 c.c.) should be discarded and a paper suitable to the soil used 
to minimise error from this source. Indicators of the Clark—Lubs 
series are satisfactory and should be used in their half-transformed 
condition. Bromocresol-green should, however, be substituted for 
methyl-red. Alcohol as a solvent should be avoided owing to its 
liability to undergo oxidation, producing traces of acetic a. m 

D. G. H. 


Determination of the H. en-ion Concentration of the 
Soil. R. M. Barnette, D. J. Hisstnxk, and J. vAN DER SPEK 
(Rec. trav. chim., 1924, 43, 434—446).— Experimental factors affect 
the determination of the hydrogen-ion concentration of soil sus- 
pensions; agitation of the solution and relatively rapid rate of 
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passing hydrogen through the suspension are recommended. Deter- 
minations carried out with filtrates show wide variations and 
cannot be duplicated with such accuracy as in the case of suspen- 
sions; moreover, filtrates are always less acid than the correspond- 
ing suspensions. Equilibrium with regard to hydrogen-ion con- 
centration varies with the soil-water ratio; the thicker suspensions 
ield more constant values and are considered to approach more 
nearly the natural conditions of the soil. The theory of an electrical 
double layer around the adsorbing particles of clay and humus, 
which retains the adsorbed anions in its inner layer whilst the 
cations are fixed in the outer, previously put forward by the authors 
is now amplified. A soil suspension may contain particles the size 
of which varies over a wide range; some of these give rise to 
hydrogen ions which may exist in true solution or adsorbed on the 
surface of other particles. Such a system would give rise to a 
series of potential differences. The general conclusion is reached 
that the soil acids act as weak acids and that only a small part of 
the adsorbed hydrogen ions is concerned in the double layer 
phenomena. H. J. E. 


Nature and Significance of Soil Acidity. H. Kappren 
(Z. Pflanz. Diing., 1924, 3A, 209—218).—The progressive removal 
of bases and decomposition of zeolitic soil silicates gives rise to 
(1) “ hydrolytic acidity,” with adverse effects on plants and micro- 
organisms caused primarily by calcium shortage, (2) “ exchange 
acidity,” believed to be due to the direct exchange of aluminium 
ions, (3) ‘‘ neutral salt decomposition ”’ (cf. this vol., i, 218) in 
the case only of humus soils, and, finally, (4) the presence in 


uncultivated soils of water-soluble acids and acid salts. 
E. M. C. 


Nature and Significance of Soil Acidity. A. Drnscn (Z. 
Pflanz. Diing., 1924, 3A, 218—221).—The importance of soil acidity 
is frequently over-estimated, and the bad effect of a calcium 
carbonate deficiency is shown primarily in the physical state of 
the soil. E. M. C. 


Determination and Nature of the Acidity of Moor Soils. 
T. Arno (Z. Pflanz. Diing., 1924, 3A, 227—235).—Moor soils, 
treated with increasing amounts of calcium carbonate, showed 
increasing ammonification and denitrification up to the point of 
complete neutralisation, when nitrification began to appear. Their 
acidity, determined by the Tacke-—Siichting method, is believed to 
be due to the dissociation of true acids, of which a portion is 
adsorbed by the humus colloids, and not to the phenomena of 
“exchange ” or “ hydrolytic” acidity. E. M. C. 


Relation between the ‘‘ Absolute Air Capacity '’ and Degree 
of Acidity of Forest Soils. K. Kvarm and A. Nimec (Compt. 
rend., 1924, 179, 1283—-1284).—The “‘ absolute air capacity ” of a 
soil is defined as the percentage volume of pores in a soil which 
remain filled with air when the soil is saturated with water. In 
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plantations of conifers this ‘capacity is lower than in those of 
deciduous trees and diminishes as the acidity of the soil increases, 
T. H. P. 


Electrical Determination of Soil Alkali. A. F. Josxpn, 
F. J. Marti, and J. 8. Hancock (Cairo J. Sci., 1924, 12, 141~— 
143).—Beam and Freak’s conductometric method (A., 1914, ii, 828) 
for distinguishing between calcium sulphate and harmful alkalis in 
the soil is untrustworthy. CHEMICAL ABSTRACTS. 


Base Exchange in Relation to the Problem of Soil Acidity. 
G. W. Ropryson and R. Wiitiams (Faraday Soc., Dec. 9, 1924. 
Advance Proof).—The authors discuss the problem of soil acidity 
from the point of view of recent work on base exchange. From 
studies on base exchange in soils of North Wales, it is concluded 
that an appreciable degree of unsaturation is not necessarily incon- 
sistent with fertility. The positive factor concerned in the need 
for liming may be the availability of the soil calcium, of which the 
Hissink method for the determination of exchangeable bases may 
give some indication. The use of dilute carbonic acid in the 
determination of the availability of calcium in soils is suggested. 
The topographical distribution of soil acidity is discussed. Open- 
textured soils in upland situations are most likely to become 
unsaturated and acid, whilst the soils of valley bottoms are less 
likely to develop unsaturation. ‘ G. W. R. 


Base Exchange in Rothamsted Soils. H. J. Pace and W. 
WiutaMs (Faraday Soc., Dec. 9, 1924. Advance Proof).—The 
results of studies on the content of exchangeable bases in the soils 
of the Broadbalk experimental field at Rothamsted lend support 
to the views of Hissink (A., 1923, i, 992) on base exchange. The 
amount and distribution of exchangeable bases in the soils are in 
close relationship with their known manurial treatment. On the 
assumption that soils which have long contained an excess of 
calcium carbonate have reached a state of equilibrium, the total 
amount of exchangeable bases present can be correlated with the 
amount of clay and very fine silt present. Measurements of py 
show that the reaction of the soil can be correlated with its state 
of saturation with basic cations. The complex alumino-silicic and 
humic acids of soils are not necessarily completely neutralised 
even when excess of calcium carbonate is present. Complete 
neutralisation could only be expected with a marked alkaline 
reaction of the equilibrium solution. The presence of adsorbed 
hydrogen ions in soils introduces an error in the determination of 
exchangeable bases in the presence of calcium carbonate. It is 
suggested that the amount of carbon dioxide given off when a soil 
is treated with sodium chloride solution in the presence of excess 
of calcium carbonate might be used as a measure of the degree of 
unsaturation. G. W. R. 


Base Exchange in Soils. D. J. Hisstnx (Faraday Soc., Dec. 9, 
1924. Advance Proof; cf. A., 1923, i, 992).—Theories of base 
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exchange and the results obtained with Dutch soils by the author’s 
method for the determination of exchangeable bases are considered. 
The determination of the degree of unsaturation of soils is dis- 
cussed. Electrometric titration is useless on account of the fact 
that the acids present in soils are very weak. Conductometric 
titration is, however, admissible. It has been found that in 
titrations with barium hydroxide solution the conductivity is 
proportional to the amount of barium hydroxide in solution. A 
modification of the conductometric method is therefore suggested, 
in which the same weight of soil is allowed to attain equilibrium 
with varying amounts of 0-1N-barium hydroxide solution. The 
excess of barium hydroxide is determined by titration, using 
phenolphthalein as indicator. By plotting the original amount of 
barium hydroxide used against the amount remaining in solution, 
curves are obtained, from which it is possible by extrapolation to 
obtain the amount of barium hydroxide required for neutralisation 
of the free soil acids. In Dutch soils, even in the presence of excess 
of calcium carbonate, the percentage saturation does not exceed 55. 


G. W. R. 


Chemico-physical Influences of Quicklime and Calcium 
Carbonate on Mineral Soils. E. Ramanwn (Soil Sci., 1924, 18, 
387—400).—A summary is given of results of experimental work 
to be recorded in detail elsewhere. The adsorption of commonly 
occurring substances by finely-divided quartz (0-002 mm. diameter) 
and the flocculation of suspensions is discussed. The process of 
base exchange was examined with the aid of artificial permutites 
and the effect of acid-reacting substances on this change is con- 
sidered. In the light of these summarised results, the effects of 
quicklime and calcium carbonate on soils and the practice of marling 
receive considerable explanation. A, 


Conversion of Quicklime into Calcium Carbonate in Soils. 
E. Buanck and W. Lonmann (Z. Pflanz. Diing., 1924, 3A, 91— 
110).—In loams and sandy soils lime was converted quantitatively 
into calcium carbonate. The process occupied a considerable time 
and the rate of conversion depended primarily on the moisture 
content of the soil. The proportion of lime added did not affect 
the velocity of the action, which was, however, accelerated by 
frequent mixing of the soil. A. G. P. 


Determination of the Different Forms of Manganese Present 
in Arable Soil. G. Brertranp (Bull. Soc. chim., 1924, [iv], 
35, 1522—1527).—The importance of manganese in plant physiology 
has induced the investigations of methods of determining the 
different forms in which manganese is present in the soil, with a 
view to the accurate comparison of soils in respect of their man- 
ganese content. Manganese is present in soils: (1) as carbonate 
or phosphate, determined by extracting a dried sample of the soil 
with 1% acetic acid. The filtered solution is evaporated and the 
residue calcined. The residue is then dissolved in hydrochloric 
acid, converted into sulphate, dissolved in dilute nitric acid, and 
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the manganese determined colorimetrically (A., 1911, ii, 542); 
(2) in more or less complex organic form with vegetable débris or 
humic substances, determined by extracting the soil residue from (1) 
with dilute ammonia until the extract has only a straw colour. 
The filtrates are evaporated to dryness, calcined, and the residue 
treated as in (1); (3) as oxide, usually the larger proportion, which 
is less readily assimilated by plants, and is determined by calcining 
the residue from extractions (1) and (2), evaporating the calcined 
residue with hydrochloric acid, extracting repeatedly with water, 
and evaporating with sulphuric acid until fumes are produced; 
the manganese is determined colorimetrically as before; (4) as 
insoluble silicates. The manganese in this form is found indirectly 
from the total manganese, which is determined colorimetrically 
after converting it into sulphate. The distribution of manganese 
varies with the depth of the soil. R. B. 


Determination of Ammoniacal Nitrogen in Soils. W. 
McLEAN and G. W. Rosryson (J. Agric. Sci., 1924, 14, 548—554). 
—The method is an adaptation of the method of Hissink (A., 1923, 
i, 992) for the determination of adsorbed bases in the soil. Good 
agreement is shown with the Matthews aération method. The 
amount of ammoniacal nitrogen in any soil appears to be definite 
and not governed by the method of determination used. [Cf. B., 
1925, 20.] G. W. R. 


Determination of Ammonia in Soils. H. J. Harper (Soil 
Sci., 1924, 18, 409—417).—The sieved sample is extracted with 
ten times its weight of 10°/ potassium chloride solution (20°%, for 
neutral or alkaline soils). The ammonia in the extract is deter- 
mined by distillation with magnesium oxide and subsequent ness- 
lerisation or titration according to the quantity present. — 


Determination of Sulphur in Soil. M.1I.Wotxorr (Soil Sci., 
1924, 18, 371—377).—A mixture of soil, magnesium powder, and 
sodium peroxide is ignited in a Parr ignition bomb. The residue 
is extracted with water and evaporated with hydrochloric acid to 
remove silica. After solution in acid, the sulphate is precipitated, 
without the previous removal of iron and alumina, as barium 
sulphate, which is filtered after 24 hours on a Gooch —s . 

A. P. 


Mechanical Composition Curves of Soils, Clays, and other 
Granular Substances. G. W. Ropinson (J. Agric. Sci., 1924, 
14, 626—633; cf. A., 1922, ii, 888).—A study of the mechanical 
composition curves of typical soils, clays, and other granular sub- 
stances. The curves are smooth and, normally, of a sigmoid type. 
(Cf. B., 1925, 19.] G. W. R. 
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Action of Iodine in Chloroform Solution on some Ethylenic 
Hydrocarbons. J. BOESEKEN and J. 8S. P. BLUMBERGER (Rec. 
trav. chim., 1925, 44, 96—98).—Iodine in chloroform solution 
slowly adds on to the ethylenic linking of an unsaturated hydro- 
carbon. The reaction is of the second order; the initial velocity 
is greater with an iodine solution which has been prepared for some 
days. Iodine acts on chloroform, and it is suggested that iodine 
chloride is formed and behaves catalytically. From a comparison 
of the rates of iodination of styrene, «-phenyl-Az-, -A®-, and -Av- 
butenes, allylbenzene, and stilbene (which is not attacked), it is 
concluded that the immediate neighbourhood of the benzene 
nucleus causes a retardation, which is somewhat counteracted by 
substitution of an w-hydrogen atom by an aliphatic group. F. M. H. 


Polymerisation. X. Action of certain Silicates on Un- 
saturated Compounds. W. and E. P 
(Ber., 1925, 58, [B], 163—168)—Unsymmetrical di- and tri- 
substituted derivatives of ethylene undergo polymerisation when 
preserved for longer or shorter periods in contact with Florida 
earth (cf. Gurvitsch, A., 1915, i, 933), whereas mono-, symmetrical 
di-, and tetra-substituted derivatives do not behave in this manner. 
Depolymerisation of the polymerised products can be effected 
frequently by the use of Florida earth at a higher temperature; the 
process usually proceeds smoothly, but is sometimes complicated 
by the formation of substances isomeric with the original material 
or containing a greater or smaller proportion of carbon. 

The Florida earth (SiO,, 55-28%; Al,0,+Fe,0,, 21-05% ; 
CaO0+Mg0O, 4:29% ; K,0+Na,0, 1-89° ; H,O, 17-88%) is activated 
by being heated at 275—325° until the loss of water is 12—12-3% ; 
more strongly heated products are less active or inactive. Its 
activity is controlled by its ability to become moistened when 
treated with gaseous isobutylene. Polymerisation is observed when 
the following substances remain in contact with 25—100% of their 
weight of Florida earth: §-methyl-At-propene; $-methyl-Ac- 
butene; as-diphenylethylene; #-methyl- 
Aty-butadiene; 
hexadiene; e-di- 
methyl-Ag;-hexadiene. Polymerisation is not observed with 
ethylene, bromoethylene,* propylene, y-methyl-At-butene, A*- 
hexadiene,* A*y-butadiene,* A®-butene, stilbene,* ethyl cinnamate,* 
By-dimethyl-A*-butene, §-methyl-A*y-butadiene,* —y-methyl-A-- 
butinene,* yy-dimethyl-A*-butinene,* and pyrrole*; a tendency 
towards polymerisation is noticed with the substances marked with 
an asterisk. H. W. 

True Acetylenic Compounds from Mixed Magnesium 
Derivatives of Acetylene. M. Lzspreau (Compt. rend., 1924, 
179, 1606—1607).—Contrary to the views of Zalkind and Iocitsch, 
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the author considers the formation of true acetylenic compounds to 
be frequently due to reaction with the dimagnesium derivatives of 
acetylene. Three instances in favour of this are given. (I) The 
product formed when acetylene is passed into an ethereal solution 
of magnesium ethyl bromide (until the lower layer no longer 
increases) reacts with 1 mol. of chloroacetaldehyde to 1 mol. of 
dissolved magnesium to form a substance consisting mainly of the 
glycol, CH,Cl-CH(OH)-C:C-CH(OH)-CH,Cl (cf. A., 1922, i, 103). 
If half the quantity of chloroacetaldehyde is used, the same glycol is 
obtained together with the alcohol, CH:C-CH(OH)-CH,Cl, b. p. 
60°/12 mm., d#4 1-171, n 1-475. Under similar conditions, dichloro- 
propaldehyde yields the alcohol, CH!C-CH(OH)-CHCI-CH,Cl, b. p. 
91°/12 mm., d* 1-306, n?3 1-500. (II) Chloromethyl ether, acting 
on a solution in which dipropargyl has been kept in contact with 
more than 2 mols. of magnesium ethyl bromide, yields the dimethy] 
ether of a glycol having 8 carbon atoms, together with the ether 
CHi:C-[CH,],°C:C-CH,-OMe. (III) In the action of magnesium 
pentamethylene bromide on «$-dibromopropylene (A., 1924, i, 702), 
one of the chief products, CH,"[CH,],;*CHBr:CH,, cannot be attributed 
to the monomagnesium derivative, as the latter ought to yield 
CH, Br-[CH,];CBr:CH,. A. C. 


Polymerisation Phenomena under the Simultaneous Action 
of Aluminium Oxide and Metallic Iron at High Temperatures 
and Pressures. W. Ipartiev and N. Kisuxwin (Ber., 1925, 58, 
[B], 4—12).—Ethyl alcohol, when heated in an iron tube in the 
presence of aluminium oxide at 530—540° under a maximal pressure 
of 240—260 atm., is transformed into a mixture of hydrocarbons 
and oxygenated compounds. The former substances, which 
consist mainly of polymethylenes but contain also hexane and 
hexene, are produced by polymerisation of primarily formed 
ethylene under the influence of aluminium oxide. The oxygenated 
compounds include acetaldehyde, acetone, isopropyl alcohol, methyl 
ethyl ketone, methylethylcarbinol, and, probably, acetal. Their 
formation is attributable to catalytic decomposition of ethyl 
alcohol at the iron surface, with production of acetaldehyde and 
subsequent polymerisation of the latter under the influence of 
aluminium oxide. The primary products of the latter change 
appear most probably to be acetoin (which is readily reduced to 
methyl ethyl ketone and methylethylcarbinol) and ethyl acetate, 
which is transformed into acetic acid and thence into acetone, 
carbon dioxide, and water. The presence of carbon monoxide to 
only a small extent in the gaseous products of the change renders it 
unlikely that aldol, which is convertible at high temperatures into 
carbon monoxide and isopropyl alcohol, plays an important part 
in the change. 


Walden Inversion. XI. Substitution by Halogen of the 
Hydroxyl Group of Secondary Octyl Alcohols. A. McKENzIE 
and T. M. A. Tupuopr (J. Biol. Chem., 1924, 62, 551—556; cf. 
Levene and Mikeska, A., 1924, i, 940)—The action of thionyl 
chloride on /-sec.-octyl alcohol gives d-B-chloro-octane, +-33-7° ; 
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with thionyl bromide and d-sec,-octyl alcohol, a partly racemised 
product having [«]) —26-1° was obtained. The racemisation 
accompanying the change is therefore in the first case less and in the 
second more than that which attends the substitution of hydroxyl 
by halogen by means of the halogen acids (cf. Pickard and Kenyon, 
T., 1911, 99, 45). The action of silver acetate on d-8-chloro- 
octane gave a partly racemised levorotatory octyl acetate. 

C. R. H. 


Unsaturated Reduction Products of the Sugars and their 
Transformations. IX. Anhydride of a Disaccharide from 
§-Hydroxy-d-acetylbutyl Alcohol. M. Beramann, A. MIEKE- 
LEY, and F. StatuHer (Ber., 1925, 58, [B], 82—85; cf. A., 1923, i, 
1053; 1924, i, 5)—The conversion of 6-hydroxy-é-acetylbutyl 
alcohol into the non-reducing disaccharide anhydride, 


00, 


when its aqueous solution is evaporated to dryness is due to the 
presence of an unstable acid which is somewhat volatile with steam. 
Its effect is nullified by neutralisation or by esterification with 
diazomethane. It appears to be destroyed by contact with animal 
charcoal, porous clay, or alkali hydroxide. The conversion of the 
alcohol into the disaccharide anhydride is a balanced action which 
is catalysed also by hydrochloric acid. The reverse change can 
be effected by 0-01.'V-hydrochloric acid. H. W. 


Production of Glycerol by Fermentation. Y.Tomopa (J. 
Fac. Eng. Tokyo, 1924, 15, 193—205).—Certain of the conditions 
necessary for the production of glycerol by the fermentation of 
sugar mashes are studied. Yeasts previously cultured give the best 
results, saké and wine yeasts being the most satisfactory, whilst 
soya bean yeast is decidedly inferior. The kind of sugar mash 
used is, in general, immaterial, but yeast nutrient (e.g., ammonium 
sulphate) is added to mashes deficient in it. The sugar mash 
obtained from potatoes does not give satisfactory results. The 
effect of the addition to the fermentation medium of various solid 
salts has been investigated. Sodium hydrogen carbonate has but little 
effect even when added in quantity sufficient to form a saturated 
solution. Alkalis (e.g., sodium carbonate), however, interfere, but, 
if added in small portions, 7% of sodium carbonate may be used 
without stopping the fermentation, contrary to the statement of 
Eoff, Linder, and Beyer (J. Ind. Eng. Chem., 1919, 11, 843). This is 
probably due to the conversion of the carbonate into innocuous 
hydrogen carbonate by the carbon dioxide evolved during the 
fermentation. The hydrogen-ion concentration of the medium 
appears to be a deciding factor. The addition of sodium sulphite 
stimulates the production of glycerol (cf. Schweizer, A., 1919, i, 
239; 1920, i, 757; Connstein and Liidecke, A., 1919, i, 463; Neuberg 
and Reinfurth, A., 1920, i, 207), but retards the rate of the reaction. 
The addition of sodium hydrogen sulphite to the sulphite mash 
during the fermentation in quantities sufficient to keep the amount 
of free sulphite constant has a beneficial effect on the production 
k2 
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of glycerol, the yield of which reaches 39% of the sugar fermented, 
under these conditions. L. F. H. 


Syntheses with $$-Dichlorodiethyl Ether. L. H. Cretcuer 
and W. H. Prrrencer (J. Amer. Chem. Soc., 1925, 47, 163—166).— 
The following compounds have been prepared from di-$-chloroethyl 
ether by treatment with the requisite alkoxide, primary base, or 
sodium salt of an organic acid in the presence of diethylamine : 
B-chloroethyl 8-methoxyethyl ether, b. p. 169°/744 mm., di 1-0562; 
di-8-methoxyethyl ether, b. p. 161-5°/736 mm., dij 0-9514; di-g- 
ethoxyethyl ether, b. p. 187°/735 mm., di 0-9149; di-B-propoxyethyl 
ether, b. p. 219°/737 mm., di} 0-8877; di-B-butoxyethyl ether, b. p. 
250—252°/741 mm., di}3 0-8847; 4-p-tolylmorpholine, m. p. 167°; 
4.8-naphthylmorpholine, m. p. 239°; 8-chloroethyl B-benzoxyethyl 
ether, b. p. 191°/25 mm., di} 1-1841; di-8-benzoxryethyl ether, b. p. 
279—281°/24 mm., di} 1-1701. G.S.W 


Preparation of $-Chloropropionic Acid. 8. G. 
(J. Amer. Chem. Soc., 1924, 46, 2879).—8-Chloropropionic acid, 
b. p. 127°/35 mm., is obtained in 56% of the theoretical yield by the 
gradual addition of trimethylene chlorohydrin to concentrated nitric 
acid. After warming on the water-bath, the solution is diluted with 
water and extracted with ether. R. B. 


Optimum Conditions for the Preparation of n-Valeric 
Acid from Magnesium Butyl Bromide and Carbon Dioxide. 
H. Gruman and H. H. Parker (J. Amer. Chem. Soc., 1924, 46, 
2816—2823).—n-Valeric acid is obtained in 78% yield at 0° from 
carbon dioxide and 0-2 mol. of magnesium n-butyl bromide in 150— 
300 c.c. of ether. No increased yield is obtained at lower or at 
higher temperatures (cf. Bodroux, A., 1904, i, 276) and with increased 
concentration the yield decreases. The yield of n-valeric acid is 
practically independent of pressures up to 3 cm. of mercury, but 
decreased when the velocity of admission of the carbon dioxide 
increased above 500 c.c./min. The quantity of carbon dioxide above 
45 litres (per 0-2 mol. of Grignard reagent) did not influence the 
yield, but with 30 litres or less a decrease in yield was observed. 
Similarly, an increased rate of admission shortened the time of re- 
action, or tended to increase the yield. Refluxing after addition of 
the carbon dioxide did not affect the yield, and the method of addition 
of carbon dioxide was also practically without influence. Spraying 
the magnesium butyl bromide into an atmosphere of carbon dioxide 
gave a slight improvement in yield, but much improved yields were 
obtained by this procedure in the preparation of pyrrole-2-carboxylic 
acid from magnesium pyrryl bromide and carbon dioxide (cf. Oddo, 
A., 1909, i, 672), probably owing to the decreased extent of side 
reactions between the R-CO,MgX compound and excess of Grignard 
reagent (cf. Grignard, A., 1904, i, 213). Even under the optimum 
conditions, the preparation of -valeric acid is accompanied by the 
formation of small amounts of n-octane, n-butyl alcohol, n-butyl 
n-valerate, and tri-n-butylearbinol. Benzoic acid was similarly 
obtained from magnesium phenyl bromide in 72% yield; from the 
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corresponding iodide, the yield was only 32—35%. cycloHexane- 
carboxylic acid was obtained in 68% yield, but magnesium cyclo- 
hexyl bromide and sulphur dioxide gave cyclohexanesulphinic acid 
in only 28% yield, owing to oxidation to the sulphonic acid. R. B. 


Isolation of Lignoceric Acid from Arachis Oil. A. HeEIp- 
uscHKA and Pyriki (Pharm. Zentr.,- 1925, 66, 1—3).—Arachis oil 
is saponified, the soap decomposed with boiling dilute hydrochloric 
acid, and the fatty acids obtained are washed with water. The 
acids are freed from palmitic and stearic acids by recrystallising 
twice from 96°, alcohol, the resulting mixture of lignoceric and 
arachic acids having m. p. 71—72° and mol. wt. 342. Further 
repeated recrystallising from alcohol, or from acetone with a final 
crystallisation from alcohol (the quicker method), raised the mol. wt. 
to 367—369, but failed to raise the m. p. above 77-5° (corr.). 
Elementary analysis and mol. wt. agree with Kreilling’s formula, 
C,,H,,0,, but the m. p. found by Kreilling (81°) appears to be too 
high. Methods of separating lignoceric from arachidic acid through 
its salts were unsatisfactory owing to the small differences in their 
solubility. W. T. B. 


Heterogeneous Catalysis. II. Hydrogenation of Marine 
Oils. A. RicuHarpson, C. A. Knuru, and C. H. 
(Ind. Eng. Chem., 1925, 17, 830—83).—When whale oil or menhaden oil 
is hydrogenated in the presence of a nickel catalyst the first stage is 
a conversion of the more highly unsaturated acids into less un- 
saturated acids without the formation of substantial quantities of 
completely saturated acids. At an iodine value of 84 nearly all the 
acids with more than two double bonds have disappeared and an 
abrupt change occurs. Below this point further hydrogenation 
results in the conversion of Cy) and C,, acids containing two double 
bonds into corresponding acids with one double bond and in the 
formation of saturated acids. M. B. D. 


Steric Series. V. Transformation of d-Lactic Acid into 
l-Alanine. K. FrEUpDENBERG and O. Huser (Ber., 1925, 58, 
[B], 148—150).—Ethyl d-p-toluenesulphonoxypropionate, b. p. 
158—160°/2 mm., «33, +53-5°, af, +60-7° (l=1) (cf. Freudenberg 
and Rhino, A., 1924, i, 1173), is converted by alcoholic ammonia 
into p-toluenesulphonoxypropionamide, ammonium p-toluene- 
sulphonate, and partly racemised «-aminopropionamide p-toluene- 
sulphonate, [«]}3, -+3-22° (homogeneous 1-«-aminopropionamide 
p-toluenesulphonate, prepared from natural /(+-)-alanine, has m. p. 
162°, faJii, +5-11° in water). The transformation is therefore 
accompanied by a Walden inversion. 

The suggestion that glyceraldehyde is an intermediate product 
of the conversion of dextrose into /(+-)-lactic acid (Freudenberg 
and Brauns, A., 1922, i, 623) appears untenable, since it involves 
the assumption that the 8 and « carbon atoms of the carbohydrate 
pass through an inactive oxo stage from which an asymmetric 
group with reversed configuration is subsequently derived. 

H. W. 


> 
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Unusual Type of Fatty Compound in a Product of Animal 
Origin [Caseinogen]. S. Kon and C. Funx (Biochem. J., 1924, 
18, 1238—1239)—The compound is obtained by extracting case- 
inogen with boiling alcohol, from which it separates on cooling 
(yield about 1:5%). It melts at 55—55-5° after repeated crystal- 
lisation from ether and ethyl acetate and solidifies at 44:5°. The 
product is entirely neutral. On saponification, it yields only a 
fatty acid, m. p. 57-5—58°, solidifying at 55-5°, in slightly higher 
yield than the original substance. The substance is possibly the 
anhydride of a hydroxystearic acid. 8. 8. Z. 


Dissociation Constants of Dibasic Carboxylic Acids and 
the Normal Potential of the Quinhydrone Electrode in 
Absolute Methyl Alcohol. L. Eserrt (Ber., 1925, 58, [B], 175— 
184).—-The value, 724-4 millivolts, has been determined for the 
oxidation-reduction potential of the quinhydrone electrode in 
absolute methyl alcohol at 18°. The value, 602 millivolts, is deter- 
mined for the normal potential of the quinhydrone electrode 
towards the 3M-calomel electrode. The dissociation constants of 
suberic, succinic, tartaric, and fumaric acids have been measured. 
The greater differences between the first and second dissociation 
constants observed in methyl-alcoholic as compared with aqueous 
solution receive a satisfactory explanation on the basis of Bjerrum’s 
theory (A., 1923, i, 1059). Within the limits of mathematical 
accuracy, the distances of the carboxyl groups from one another 
are in agreement with the probable lengths of the molecules as 
deduced from Réntgen-ray measurements of diamond and Lang- 
muir’s capillary-chemical measurements. 


a=-Ketopimelic Acid and «-Ketosuberic Acid and their 
Behaviour towards Concentrated Sulphuric Acid. F. 
Apickes (Ber., 1925, 58, [B], 211—216).—Ethyl oxaloadipate, 
which is slowly transformed by semicarbazide hydrochloride into 
a substance, C;,H,,0gN3, m. p. 158—159° (decomp.) after softening 
at 154°, is converted by boiling hydrochloric acid partly into oxalic 
and adipic acids and partly into «-ketopimelic acid, m. p. 93— 
94° after softening at 90° [semicarbazone, m. p. 196—197° or 194°, 
according to rapid or slow heating; oxime, m. p. 142° (decomp.); 
phenylhydrazone, m. p. 143—144° (decomp.); 2 : 4-dinitrophenyl- 
hydrazone, m. p. 190—191° (decomp.)]. Elimination of carbon 
dioxide under the influence of concentrated sulphuric acid occurs 
only to the extent of about 5% of that theoretically possible. 
When decomposed by heat, the acid gives approximately molecular 
quantities of carbon dioxide and water and very little carbon 
monoxide, but the formation of the expected cyclohexane-l : 2- 
dione could not be established. In a similar manner, ethyl «-oxalo- 
pimelate is hydrolysed by hydrochloric acid to oxalic, pimelic, 
and «-ketosuberic acids. The latter substance, m. p. 123—124° 
after softening at 118°, gives a semicarbazone, m. p. 167—168° or 
164—165°, according to the rate of heating, and a 2: 4-dinitro- 
phenylhydrazone, m. p. 173—174° (decomp.). When acted on by 
concentrated sulphuric acid, it gives 25% of the theoretically 
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possible quantity of carbon dioxide, whereas when heated it yields 
1 mol. of water, } mol. of carbon dioxide, and very little carbon 
monoxide. H. W. 


Keto-Enolic Desmotropy. IV. Ferric Chloride Reaction 
and Bromine Addition of Enols. H. P. Kaurmann and E. 
RicHteR (Ber., 1925, 58, [B], 216—222).—The ability to add 
bromine is not characteristic of all enols, and may be suppressed 
by the presence of negative groups or steric influences. Similarly, 
all enols do not give characteristic colorations with ferric chloride. 
Thus the dienolic form of ethyl dibenzoylsuccinate («-ester), m. p. 
85° (cf. Averbeck, Diss., Jena, 1910), gives an intense coloration 
with ferric chloride but does not react with bromine. The semi- 
enolic forms of ethyl dibenzoylsuccinate could not be separated 
from one another: titration of the mixture with bromine indicates 
the presence of 22% of the «$-ester. As judged by analogy with 
the diacetylsuccinates, the latter ester should be an intermediate 
phase in the transformation of all the isomeric dibenzoylsuccinates, 
but its rate of transformation appears to be so great that its pres- 
ence in the equilibrium mixtures from the 8-, y-, and a-esters 
cannot be experimentally established. Since the «- and y-forms 
of ethyl formylphenylacetate add bromine but only the a«-variety 
gives a coloration with ferric chloride, it is possible to examine 
their equilibrium in carbon disulphide and chloroform; in each 


solution very little y-ester is present in the equilibrium mixture. 
H. W. 


Formation of Citric Acid from Ketipinic Acid [Diketo- 
adipic Acid]. H. Franzen and F. Scumrirr (Ber., 1925, 58, 
[B], 222—226).—Ethyl ketipinate is converted by an excess of 
aqueous potassium hydroxide solution into oxalic and citric acids, 
which are identified as their hydrazides or the benzylidene deriv- 
atives of the latter. It is suggested that citric acid may be formed 
in plants from sugar through saccharic acid and ketipinic acid 
which undergoes a type of benzilic acid transformation. Keti- 
pinic acid is itself unstable and its presence in plants has never 
been established; diacetyl, which is readily obtained from it by 
loss of carbon dioxide, is frequently found in essential a" “ 


Trimethylenedithioglycollic [{Trimethylenedithiolacetic] 
Acid. K. Rorustern (Ber., 1925, 58, [B], 53—56; cf. Tiberg, 
A., 1916, i, 789, 790).—T rimethylenedithiolacetic acid, 

m. p. 71-6° (corr.), d"* 1-492, is prepared by the action of trimethylene 
bromide on sodium thiolacetate in aqueous-alcoholic, alkaline 
solution. The following derivatives are described: methyl ester, 
b. p. 207—208°/15 mm., dj° 1-210; ethyl ester, b. p. 224—225°/23 
mm., d;° 1-143; amide, m. p. 127°; sodium salt, sodiwm hydrogen 
salt, dj? 1-568, potassium salt, d? 1-700, dipotassium tetrahydrogen, 
m. p. 147—149°; dirubidium tetrahydrogen, m. p. >160°; tetra- 
cesium decahydrogen salt, m. p. about 130°; barium (+4H,0) 
and magnesium (-+-4H,0) salts. H. W. 
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Polymerisation of Formaldehyde in Presence of Inorganic 
Substances. K. Suorr and W. F. Suorr (Biochem. J., 1924, 
18, 1330—1333).—Magnesium, zine, basic zinc carbonate, zinc 
oxide, magnesium oxide, magnesite, zinc oxide and magnesium 
oxide, and magnesite and basic zine carbonate have a consider- 
able catalytic action on the polymerisation of dilute solutions of 
formaldehyde to sugars in the presence of sunlight. The sugars 
thus formed are not by-products of the reaction in which methy] 
alcohol and formic acid are produced. 8. 8. Z. 


Reactivity of Organic Substances in Complex Com- 
bination. H. R. and R. Wirrtie (Ber., 1925, 
58, [8], 12—19).—Chromium acetylacetone is converted by bromine 
in alcoholic solution into chromium y-bromoacetylacetone, whereas 
in the presence of chloroform it yields chromium «y-dibromoacetyl- 
acetone. It thus appears that the additive and migrational powers 
of a double bond are not restricted by its presence in an internally- 
complex ring system. The ability of pyrocatechol to undergo 
the Tiemann—Reimer change when present in complex combin- 
ation has been tested with the sodium salt, 

(cf. Weinland and Déttinger, A., 1920, i, 545; Rechlen, A., 1922, 
i, 1146). The yields of protocatechualdehyde are greater than 
those obtained with pyrocatechol if the duration of the action is 
not too short; the formation of resinous matter is repressed to a 
considerable extent and the by-products of the change (? trioxy- 
methylene) differ in character from those produced normally. The 
corresponding potassium salt gives better yields, but its com- 
parative instability renders it unsuitable for the authors’ purpose. 
On the other hand, the salt, [Cr(O-C,H,O),]K3,2H,O (cf. Weinland 
and Walter, A., 1923, i, 674), reacts much less readily with chloro- 
form and gives only 60% of the normal yield of aldehyde, without 
production of resin. Jn all three cases, a limitation of the activity 
of the aromatic group is observed, since, if the period of action is 
restricted, the yields fall below those obtained with pyrocatechol. 
The improved yields, when observed, are due to restriction of 
subsequent resinification and not to facilitation of substitution in 
the nucleus. 

The complex chromium chloroacetate reacts readily with 
potassium iodide, aniline, or methyl-alcoholic ammonia, whilst 
the halogen atom of the corresponding ferric salt is easily displaced 
by aniline; the products will be described subsequently. H. W. 


Relations between Rotatory Power and Structure in the 
Sugar Group. VI. Rotatory Powers of «- and £-Forms of 
Methyl-d-xyloside and of Methyl-l-arabinoside. C. S. Hup- 
son (J. Amer. Chem. Soc., 1925, 47, 265—268).—Dextrorotatory 
d-xylose was methylated by anhydrous methyl chloride in the 
presence of hydrogen chloride; §-methyl-d-xyloside crystallised 
from ethyl acetate solution and «-methyl-d-xyloside from the 
mother-liquor after concentration and addition of methyl ethyl 
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ketone. Methylation of dextrorotatory /-arabinose was carried 
out in a similar manner and the two isomerides were separated 
by fractional crystallisation from ethyl acetate. Rotatory powers 
were determined in dilute aqueous solution. «-Methyl-d-xyloside 
has +153-9°; «-methyl-l-arabinoside, m. p. 131°, +17-3°; 
6-methyl-d-xyloside, m. p. 157°, —65-5°; 8-methyl-l-arabin- 
oside, m. p. 169°, [«]i? +245-5°. G. S. W. 


Relations between Rotatory Power and Structure in the 
Sugar Group. VII. Methyl Glycosidic Derivatives of the 
Sugars. C. S. Hupson (J. Amer. Chem. Soc., 1925, 47, 268— 
280).—By consideration of the specific rotatory powers of the 
isomeric methyl derivatives of d-glucose, d-galactose, d-xylose, and 
l-arabinose, the average value of the methyl group was found to 
be a@ye=18,500. The specific rotatory power of methyl-d-lyxoside 
calculated from «-d-lyxose, methyl-d-xyloside, and benzyl-d- 
lyxoside, gave the values [«]p +66°, 61°, and 66°, respectively. The 
rotation of other methyl derivatives obtained by calculation were 
a-d-isorhamnose [a]p +105°; @-d-isorhamnose [«], 4-1°; «-methyl- 
l-fucoside [a], —188° and —190° by different methods; $-methyl- 
maltoside [a]p +85°; §-methyl-lactoside [«], -+6°; methyl- 
l-sorboside [«]p —40°. G. S. W. 


Glucosans. J. Kerp and E. Kers-Erzporr (Biochem. Z., 
1924, 151, 435—437; cf. A., 1924, i, 445).—A correction of Grafe 
and von Schréder (Arch. klin. Med., 144) in relation to a confusion 
of caramel substances with glucosans. Brigl’s observation (A., 
1922, i, 1117) that Pictet’s supposed method of preparation of 
unimolecular «-glucosan (A., 1920, i, 594) yields polymeric glucosans 
is confirmed. 


Constant of Hydrolysis of Sucrose. H. Corn and (MLLE.) A. 
CuaupuN (Compt. rend., 1924, 179, 1607—1609; cf. Cohen, A., 
1897, ii, 484; Moran and Lewis, T., 1922, 121, 1613).—The 
increase in the hydrolysis constant with the increase in the initial 
strengths of sucrose solutions has been investigated. Polarimetric 
measurements of the rate of hydrolysis by 0-1.N-sulphuric acid were 
made on solutions of sucrose of 5 to 40% concentrations, at 25° 
using the green light of a mercury lamp (A=5461). The results 
confirm those of Moran and Lewis (loc. cit.), that the speed of 
hydrolysis increases more rapidly than the concentration of the 
sucrose. The value found for the relation (k4)—k;)/k,, 0-32, differs 
from that of Moran and Lewis (0-424), who used 0-1N-hydro- 
chloric acid at 25°. Employing other substances the following 
values were found: hydrochloric acid, 0-55; hydrochloric acid 
and potassium chloride, 0-46; hydrobromic acid, 0-47; trichloro- 
acetic acid, 0-33; oxalic acid, 0-20; formic acid, 0-17; acetic acid, 
0-00. This shows that the increase of the speed of hydrolysis 
with the concentration of the sucrose depends on the catalyst used 
and the value (ky)—k;)/k; is lower the less the acid is —s 
L* 
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Chemical Analysis of Cotton. Oxycellulose. I. C. Birr. 
WELL, D. A. and B. P. Ripek (J. Teaxt. Inst., 1925, 16, 
13—52T).—By oxidation of bleached and scoured cottons, it is 
shown that oxycelluloses fall between two extreme types, one 
characterised by a great affinity for methylene-blue and having a high 
retentive power for alkalis and the other by a high reducing power 
as measured by its copper number and by suffering a considerable 
loss in weight when treated with alkali hydroxides. Both types 
of oxycellulose have a low viscosity in “‘ cuprammonium ”’ solution. 
Oxidation of cotton by alkaline hypobromite yields oxycellulose 
of the first type, oxidation by chlorine water yields the second 
type, and oxidation by sulphuric acid and potassium permanganate 
yields an intermediate oxycellulose. The type of oxycellulose 
produced by the action of a hypochlorite solution on cotton is 
dependent on the alkalinity or acidity of the solution. Under 
alkaline conditions, oxycellulose having a high methylene-blue 
absorption is formed; under acidic conditions, a highly reducing 
oxycellulose is produced. The behaviour of these types of oxy- 
cellulose towards the numerous reagents which are employed in the 
so-called “ oxycellulose test” is described. [Cf. B., 


Wood Cellulose. III. Purity of Wood Cellulose. T. Ozawa 
(J. Chem. Ind. Japan, 1924, 27, 884—891).—Acetolysis of bleached 
sulphite wood pulp gives cellobiose octa-acetate without producing 
dextrose as by-product, the maximum yield being 90%. Wood 
cellulose can therefore be regarded as the polymerised substance 
of cellobiose molecules which is decomposed by acetolysis in the 
same manner as starch by diastase. When wood pulp cellulose 
which has been treated with concentrated sodium hydroxide 
solution is methylated with methyl sulphate, heptamethylcellulose, 
Co4H33033(0Me),, is produced. Pure wood cellulose is probably 
identical with cotton cellulose. - 


Synthesis of some Possible Precursors of Lysine. C. S. 
Marvet, D. W. MacCorquopaLez, F. E. KENDALL, and W. A. 
LaZzIER (J. Amer. Chem. Soc., 1924, 46, 2838—2842).—With a view 
to examine the synthesis of lysine (l-ae-diaminohexoic acid) in 
the animal body from «e-substituted hexoic acids, a number of 
such derivatives have been synthesised. Ethyl 8-phenoxybutyl- 
malonate, b. p. 224—228°/20 mm., nF 1-4879, dj? 1-081, is obtained 
in 65—75% yield from ethyl malonate and 8-phenoxybutyl1 bromide ; 
the free acid, m. p. 152° (decomp.), on heating at 225° gives «-phen- 
oxyhexoic acid, m. p. 69°, in 87—91% yield, which with 48% 
hydrobromic acid gives «-bromohexoic acid, m. p. 35°, b. p. 165— 
170°/20 mm. (yield 52—55%). The same acid was obtained by 
bromination of «-benzoylaminohexonitrile with bromine and phos- 
phorus tribromide and hydrolysis with hydrobromic acid, and by 
the action of sodium cyanide on pentamethylene bromide, followed 
by hydrolysis with hydrobromic acid. On treatment with silver 
oxide, «-bromohexoic acid is converted into a mixture of e-hydroxy- 
hexoic acid and its lactone (cf. Helferich and Malkomes, A., 1922, 
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i, 431). 8-Phenoxybutylmalonic acid and bromine in dry ether 
give (yield 71%) «-bromo-5-phenoxybutylmalonic acid, m. p. 108— 
113° (decomp.), which at 150° gives carbon dioxide and «-bromo- 
«-phenoxyhexoic acid, m. p. 116—117° (yield 80%), which is con- 
verted by 45% hydrobromic acid into «e-dibromohexoic acid, 
m. p. 144—146°. R. B. 


Deamination of Aspartic Acid by Hydrolysis. G. AHLGREN 
(Compt. rend. Soc. Biol., 1924, 90, 1187—1190; from Chem. Zentr., 
1924, ii, 492—493).—Contrary to the general opinion that the 
deamination of amino-acids in the organism takes place by way 
of an oxidative process, the author holds that aspartic acid can 
undergo deamination through a hydrolytic process. This view is 
based on its reaction with methylene-blue in frog muscle. If the 
muscle is washed, aspartic acid is without action. Otherwise 
reduction takes place, but only to an equilibrium condition, as 
in the case of fumaric and malic acids. Complete reduction takes 
place with oxalacetic acid and with alanine. It is supposed that 
aspartic acid is changed into malic acid by a deaminase present in 
muscle which is readily removed by washing. G. W. R. 


Degradation of Histidine to l-Aspartic Acid. W. LancEn- 
BECK.—(See i, 306.) 


Peptide-like Compounds. III. Derivatives of dl-Serine. 
New Anhydrides of Glycylserine. M. BreramMann and A. 
MIEKELEY (Z. physiol. Chem., 1924, 140, 128—145).—By treat- 
ment with diazomethane, N-benzoyl-dl-serine is converted into its 
methyl ester, which, with thionyl chloride, forms methyl 2-phenyl- 
oxazoline-4-carboxylate, 1-5504 (hydrochloride, m. p. 1183—114°). 
The free acid, m. p. 159—160° after softening at 155°, is obtained 
by hydrolysis of the methy] ester with sodium hydroxide in aqueous- 
alcoholic solution. When treated with hydrochloric acid, or when 
kept in aqueous solution, 2-phenyloxazoline-4-carboxylic acid is 
transformed into O-benzoylserine, m. p. 149—150° (decomp.) 
(hydrochloride, m. p. 185—186°; picrate, m. p. 168—169°), which 
may be re-converted into N-benzoylserine by keeping for 12 hours 
in aqueous solution. 

Glycyl-dl-serine methy] ester reacts with thionyl chloride to form 
a hydrochloride, C,H,,0,N,Cl,HCl, m. p. 160—161° (decomp.), which 
CH,-CH-CO is converted by ammonia into anhydroglycyl-dl-serine 

anhydride I (annexed formula), which does not melt 

| N NH but darkens from 280° onwards. By treatment with 

o—C—c(H, #queous sodium hydroxide, this is transformed into 

2 an isomeric compound which is termed anhydro- 
glycyl-dl-serine anhydride I. 

[With C. Wirre.}—Thionyl1 chloride converts mandelamide into 
phenylchloroacetamide, m. p. 122°; ethyl lactate into a compound, 
CHMe(0-SO-Cl)-CO,Et, b. p. 95—96°/15 mm., and lactamide into 
a compound, CHMe:CO-NH:SO-0. E. 8. 

L 
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Generation of Hydrocyanic Acid. F. V. Bichowsxy (Ind. 
Eng. Chem., 1925, 17, 57—58).—Moist carbon dioxide at a pressure 
less than atmospheric effects a quantitative liberation of hydrogen 
cyanide from sodium or calcium cyanide without the loss from 
polymerisation which occurs at atmospheric or higher pressure. 
A proper regulation of the added moisture, which no doubt plays 
an essential part in the reaction, is necessary. [Cf. B., nS & 

4 


Catalytic Reduction of ($-Methylbutyronitrile and of 
a-Cyanocamphor. H. Rupr and E. i, 275.) 


Reactions of the Alkyl- and Aryl-mercuric Hydroxides. 
I. A. Koren and R. Apams (J. Amer. Chem. Soc., 1924, 46, 2764— 
2769).—Alkyl- and aryl-mercuric hydroxides react with an alcohol 
and carbon disulphide similarly to alkali hydroxides (cf. Maynard 
and Howard, T., 1923, 123, 960; Mills and Adams, A., 1923, i, 970), 
giving in 70% of the theoretical yield, white, well-crystallised 
alkylmercuric xanthates, RO-CS‘SHgR’, the reaction being 
catalysed by sodium hydroxide, which prevents the formation of 
mercaptans. The structure of these compounds is proved by their 
synthesis from alkyl- or aryl-mercuric chlorides and sodium xanthate. 
The xanthates decompose slowly on prolonged keeping, rapidly 
in sunlight, and with iodine in chloroform yield the corresponding 
alkyl- or aryl-mercuric iodide and yellow oils, probably possessing 
the structure [RO-CS-S],. In the absence of alcohol, alkyl- or 
aryl-mercuric chlorides yield the corresponding mercaptans. The 
alkylmercuric hydroxides on treatment with carbon dioxide yield 
crystalline hydrogen carbonates, whilst the arylmercuric hydroxides 
are converted into normal carbonates. With carbon disulphide and 
alcohols, both the hydrogen carbonates and carbonates are converted 
into the alkylmercuric xanthates. The alkyl- or aryl-mercuric 
trinitrobenzoates on heating above their melting points behave like 
mercuric trinitrobenzoate (Kharasch, A., 1922, i, 189), losing carbon 
dioxide and giving alkylaryl- or arylaryl-mercury compounds. 
—> The alkyl- or 
aryl-mercuric hydroxides do not react with ethyl malonate, ethy] 
acetoacetate, ethyl cinnamate, or phenols under the conditions 
used with mercuric oxide, and they cannot be used for the intro- 
duction of alkylmercury groups into organic compounds. The 
following compounds are described : methylmercuric methyl xanthate, 
m. p. 59°; methylmercuric ethyl xanthate, OEt-CS:S-HgMe, m. p. 
69°; ethylmercuric ethyl xanthate, m. p. 53°; n-propylmercuric ethyl 
vanthate, 1. p. 33—39°; n-butylmercuric ethyl xanthate, oil; p-tolyl- 
mercuric ethyl xanthate, m. p. 128°; p-tolylmercuric methyl xanthate, 
m. p. 145°; benzylmercuric ethyl xanthate, m. p. 74°. Methyl- 
mercuric mercaptan, m. p. 143°, from methylmercuric hydrogen 
carbonate and carbon disulphide, is also obtained by passing 
hydrogen sulphide into an alcoholic solution of methylmercuric 
hydroxide. LHthylmercuric mercaptan has m. p. 104°. p-Tolyl- 
mercuric mercaptan, methylmercuric hydrogen carbonate, m. p. 123°, 
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and p-tolylmercuric carbonate, decomp. above 260°, are described. 
Ethylmercuric 2: 4 : 6-trinitrobenzoate, m. p. 164°, on heating at 
165° yields ethylmercuric-2 : 4 : 6-trinitrophenyl, m. p. 86°. Similarly, 
p-tolyl mercuric-2 : 4 : 6-trinitrobenzoate, m. p. 227°, yields p-tolyl- 
mercuric-2 : 4: 6-trinitrophenyl, m. p. 192° at 220—230°. The 
mercury in the above compounds was determined by a modification 
of Rupp’s method (A., 1908, ii, 1073). R. B. 


Mechanism of Catalytic Hydrogenation and Dehydrogen- 
ation. N. Zevinski (Ber., 1925, 58, 185—187).—cyclo- 
Hexene, which is thermostable at temperatures below 600°, is 
quantitatively transformed in the presence of palladised asbestos 
(free from oxygen) at 90° into cyclohexane and benzene. The 
liquid hydrocarbon readily undergoes the same change at 115— 
120°, or, more slowly, at the atmospheric temperature. It there- 
fore appears probable that cyclohexene or cyclohexadiene is formed 
during the catalytic hydrogenation of benzene or dehydrogenation 
of cyclohexane and immediately undergoes disproportionation in 
the presence of the catalyst into benzenoid and saturated hydro- 
carbon. H. W. 


Reaction between Magnesium Organo Halides and Cupric 
Chloride. H. GmMan and H. H. Parker (J. Amer, Chem. Soc., 
1924, 46, 2823—2827).—Continuing earlier work on the replace- 
ment of the group —MgX in the additive compounds formed in 
the Grignard reaction (A., 1923, i, 26; 1924, i, 382), the behaviour 
of cupric chloride towards these additive compounds has been 
examined. Coupling in accordance with the equation 2RMgX+ 
2CuCl,=R-R+Cu,Cl,+2MgClX takes place when the -MgX group 
is attached to an ethylenic carbon atom, to nitrogen, or to sulphur, 
but not to oxygen. Good yields are obtained only when the -MgX 
group is attached to sulphur, and the -—SMgX grouping is better 
characterised by ethyl sulphate. Thus magnesium p-tolylthiol 
bromide and cupric chloride give p-tolyl disulphide in 67% yield, 
whilst bromomagnesium benzoate, PhCO,MgBr, and bromomag- 
nesium triphenylmethoxide, Ph,COMgBr, yield no benzoyl per- 
oxide or triphenylmethyl peroxide. Magnesium anilinobromide, 
NHPh-MgBr, with either cupric chloride or chromic chloride gives 
traces of azobenzene, probably by oxidation of hydrazobenzene first 
formed. With mercuric chloride, most of the aniline was again 
recovered and in addition a small quantity of a substance, m. p. 
191—192°, containing mercury and chlorine, was produced. Mag- 
nesium diphenylaminobromide and cupric chloride gave a small 
amount of s-diphenylbenzidine, (NHPh-C,H,),, probably by re- 
arrangement from tetraphenylhydrazine. With magnesium styry] 
bromide, s-diphenylbutadiene was formed in 17-6°% yield, a 10°; 
yield of the butadiene being obtained in the preparation of this 
Grignard reagent. R. B. 


Reaction of Bromonitromethane with Aromatic Com- 
pounds in the Presence of Aluminium Chloride. M. L. 
SHERRILL (J. Amer. Chem. Soc., 1924, 46, 2753—2758).—In view of 


: Te 
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the formation of bromonitromethane from cyanogen bromide and 
sodium nitromethane (Scholl, A., 1897, i, 9) and the similarity 
between the halogenonitromethanes and the cyanogen halides, 
the behaviour of bromonitromethane in the Friedel-Crafts reaction 
has been examined (cf. Karrer, A., 1920, i, 389). With benzene, 
two simultaneous reactions appear to take place, the first pro- 
ceeding normally with evolution of hydrogen bromide and the 
formation of phenylnitromethane (yield 8%) together with benzoic 
acid (14%) and benzaldehyde (23°) formed by decomposition of 
the latter. The second reaction gives bromobenzene (yield 27-7°,), 
the bromination proceeding according to the equation C,H,+ 
CH,Br-NO,-+-Al,Cl, —» PhBr+MeNO,-++-Al,Cl,, decomposition 
products only of the nitromethane being obtained. Condensation 
under diminished pressure (25 mm.) gave bromobenzene and 
phenylnitromethane in yields of 30—35% and 23-9%, respectively, 
Analogous reactions take place in carbon disulphide solution with 
bromobenzene, chlorobenzene, and anisole, the groups entering the 
para position in each case, and the yields of p-dihalogen compounds 
in the first two cases amount to 62%. In view of these results, 
bromonitromethane is regarded as an equilibrium mixture of two 


+ + 
electromeric forms, Br-CH,-NO, == Br-CH,*NO,, the one carrying 
the negatively charged bromine atom behaving as an alkyl halide 
in the Friedal-Crafts reaction, and the other behaving as a bromin- 
ating agent. The instability of bromoisonitromethane (Hantzsch, 
A., 1899, i, 401) is readily interpreted on the same view. Bromo- 
nitromethane is best prepared by a slight modification of Scholl’s 
method (A., 1896, i, 585). R. B 


Action of Iodine on Benzene. N. D. Costeanu (Bul. Soc. 
Chim. Roménia, 1924, 6, 91—94).—When benzene is heated 
gradually to 600° with excess of iodine in a sealed tube, it yields 
a black, nacreous, infusible mass, which is not attacked by mineral 
acids and has a composition corresponding with the formula, 


Nitration by means of a Mixture of Nitrosulphonic and 
Fuming Nitric Acids. P. 8S. Varma and D. A. KuLKarni (J. 
Amer, Chem. Soc., 1925, 47, 143—147).—Nitrosulphonic acid was 
prepared by passing sulphur dioxide through cold fuming nitric 
acid until a 50% yield was obtained. By nitration with 18-5—- 
22-0 g. of a solution of nitrosulphonic acid in fuming nitric acid, 
5 g. of benzene gave a maximum yield of 5-1 g. of nitrobenzene. 
Dinitrobenzene, up to 20° of the theoretical, was obtained by 
prolonged nitration in the presence of traces of iodine. Considerable 
amounts of non-volatile residue were obtained by the action of 
the acid on m-xylene and mesitylene. Phenols and also aniline 
and methylaniline, alone and in the presence of diluents, were 
immediately charred. Nitrophenols gave good results, o-nitro- 
phenol yielding 2:5-di- and 2:4: 5-tri-nitrophenol and other 
products. Benzoic acid was nitrated smoothly to m-nitrobenzoic 
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acid. Dilution with acetone prevented charring in the nitration 
of o- and p-hydroxytoluic acids. G. 8. W 


Action of Hydrogen Sulphites and Sulphites on Nitro and 
Nitroso Compounds. F. Rascuia (Schwefel-u. Stickstoff- 
studien, 1924, 255—272; from Chem. Zenitr., 1924, ii, 1081— 
1082).—The action of sodium hydrogen sulphite on nitro compounds 
yields phenols and amines and their sulphonic acids, the sulphonic 
group in the N-monosulphonated amines, R-NH-SO,H, being more 
firmly attached to nitrogen than this to carbon. When a N-solu- 
tion of sodium nitrobenzenesulphonate reacts with a 5N-solution 
of sodium hydrogen sulphite, the latter substance disappears in 
4 hours at the ordinary temperature; the first product appears to 
be a condensation product, R*N(:0)(OH):SO,Na or 

Sulphuric acid appears after 10 hours, and the reaction is incom- 
plete after 8 days. Free sulphurous acid is then present in place 
of the sulphite. If two-fifths of the sodium hydrogen sulphite 
is neutralised with sodium hydroxide, the reaction is much more 
rapid and after 6 hours only a little sodium hydrogen sulphite is 
present with the disulphonate, R-N(SO,Na),. A _ substance, 
C,H,(SO,Na),*NH°SO,Na,5H,O, has been qualitatively detected, 
in which two sulphonic groups occupy ortho-positions with respect 
to nitrogen. Aminophenolsulphonic acid is also formed. Dinitro- 
mesitylenesulphonic acid gives nitroaminomesitylenesulphonic acid 
and on warming a soluble trisulphonic acid, in which two sulphonic 
groups are attached to nitrogen, and, at the same time an amino- 
hydroxymesitylenesulphonic acid is formed. 

m-Nitrosobenzenesulphonic acid similarly yields as a first reaction 
product a condensation product, SO,Na*C,H,°N(SO,Na),, the liquid 
becoming acid during the reaction, which is thereby retarded. 
Treatment with hydrochloric acid gives metanilic acid. Phenyl- 
hydroxylamine-m-sulphonic acid yields benzidinedisulphonic acid, 
probably through the intermediate formation of the hydrazo- 
benzenedisulphonic acid. Sodium phenylhydroxylaminesulphonate 
is prepared by reduction of sodium m-nitrobenzenesulphonate with 
zine dust in alcoholic solution at 74—80°. Excess of potassium 
permanganate oxidises it back to nitrobenzenesulphonic acid, air 
only to the nitrososulphonic acid. 


Electrochemical Oxidation of Benzenesulphonic Acid, 
Toluene-o-sulphonic Acid, and Benzene-p-disulphonic Acid, 
and the Per-acids formed in the Process. F. FicuTEr and 
E. Stocker (Helv. Chim. Acta, 1924, 7, 1064—1078).—Electrolytic 
oxidation of benzenesulphonic acid in N-solution with a lead oxide 
or platinum anode, and a current density of 0-05 amp./cm.?, gives 
the following products : (i) fumaric acid, or a mixture of fumaric 
and succinic acids, the latter produced only when no diaphragm 
is used ; (ii) (a little) p-benzoquinone ; (iii) pyrocatechol-4-sulphonic 
acid; (iv) phenol-p-sulphonic acid (traces only); (v) sulphuric acid. 
The pyrocatecholsulphonic acid (best yield, 9-5°% of theory) was 
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separated as lead salt and conclusively identified by conversion into 
veratrolesulphonic acid. Phenol-p-sulphonic acid, when similarly 
oxidised, yields the same products, but pyrocatecholsulphonic acid, 
on further oxidation, affords no quinone. 

It might be expected, as benzenesulphonic acid is readily soluble 
in water, and its solutions therein conduct electricity of themselves, 
that the oxidation should proceed regularly and should be easily 
controlled, but the meagre maximum yield (above) of the chief 
product shows that this is not so. It is found that carbon dioxide 
and sulphuric acid are produced even quite early in the oxidation, 
and that the solution also contains a powerful oxidising agent, 
which is neither quinone nor a persulphuric acid, being much less 
stable than either and insoluble in ether. Moreover, benzene- 
sulphonic peroxide (Weinland and Lewkowitz, A., 1903, i, 808) is 
not in question, as it is decomposed by water into benzenesulphonic 
acid, sulphuric acid, and phenol. It appeared, therefore, that the 
peroxide-like substance might be the hitherto unknown benzene- 
persulphonic acid, Ph‘SO,H. In an attempt to prepare this com- 
pound, benzenesulphonic anhydride (Meyer and Schlegl, A., 1913, 
i, 608) was treated with concentrated hydrogen peroxide ; a vigorous 
action took place and a charred mass was obtained. When the 
reaction was carried out in a closed vessel or in acetic acid solution, 
the product was found to contain pyrocatecholsulphonic acid; 
in acetic acid solution the action was not so vigorous, but was 
accelerated by adding finely-divided palladium. Benzenesulphonic 
acid and hydrogen peroxide interact slowly to form what is pre- 
sumably the above per-acid; the product liberated bromine from 
potassium bromide immediately. These observations indicate that 
the first stage in the electrolytic oxidation of benzenesulphonic acid 
is the formation of this very unstable per-acid; this yields then, 
first phenol-p-sulphonic acid, part of which is oxidised to p-benzo- 
quinone and so to fumaric acid, whilst another part is oxidised to 
pyrocatecholsulphonic acid, and then to fumaric acid. 

That it is the usually resistant sulphonic group which is attacked 
in the above oxidations shows how it is that toluene-o-sulphonic acid 
cannot be satisfactorily oxidised electrolytically to o-sulphobenzoic 
acid (cf. Fichter and Léwe, A., 1922, i, 242). Actually, when this 
oxidation is carried out, the products are mesaconic acid, tolu- 
quinone, and 5-sulphopyrocatechol-4-carboxylic acid (7%), isolated as 
the barium salt. 

When benzene-p-disulphonic acid is oxidised in the same way, it 
yields fumaric acid (a little), and pyrocatecholsulphonic acid. 
Phenol-2 : 5-disulphonic acid is oxidised electrolytically to the latter, 
so presumably is formed in the intermediate stage of the oxidation 
(cf. Fichter, Braindlin, and Hallauer, A., 1920, i, ae 

. &. B. 


Velocity of Oxidation of Aromatic Ethylene Derivatives 
by Prileschaeff's Reagent. J. BérsEKEN and J. S. P. Bium- 
BERGER (Rec. trav. chim., 1925, 44, 90—95).—The activity of 
peroxybenzoic acid (Prileschaeff’s reagent) varies with the age of the 
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specimen, and with the method of preparation used. The oxidation 


PhCO-0,H+>C:C< —> PhCO,H+>GC< studied in chloro- 
form or carbon tetrachloride solution for styrene, propenylbenzene, 
allylbenzene, A?%., and A®4-butenylbenzene, stilbene, and 
isostilbene, and is found to be of the second order. The velocity 
increases as the ethylenic linking approaches the benzene nucleus, 
whilst in styrene it is increased on replacement of an w-hydrogen 
atom by an aliphatic group, but decreased on replacement by a 
phenyl group. F. M. H. 


1-Methyl-A!-dihydronaphthalene. K. von Avuwers (Ber., 
1924, 58, [B], 151—156).—Dehydration of 1-methyl-ac-tetrahydro- 
a-naphthol followed by distillation under atmospheric pressure 
(cf. Auwers, A., 1918, ii, 343) leads to contamination of the product 
with a considerable quantity of 1-methylnaphthalene (identified as 
the picrate, m. p. 142°). This can be avoided if the dehydration 
is effected at as low a temperature as possible with phosphoric oxide, 
potassium hydrogen sulphate, formic acid, or an excess of magnesium 
methyl bromide and the product is distilled under diminished pres- 
sure or not at all. Its complete freedom from 1-methylnaphthalene 
cannot be placed beyond doubt. Oxidation with potassium per- 
manganate in aqueous acetone shows it to be a mixture of |-methyl- 
Al-dihydronaphthalene and _ 1-methylene-] : 2 : 3 : 4-tetrahydro- 
naphthalene, from the latter of which 1-keto-1 : 2 : 3 : 4-tetrahydro- 
naphthalene, identified as the semicarbazone, m. p. 219—223°, 
is produced. The former substance gives the normal oxidation 
products, 1 : 2-dihydroxy-1-methyl-1 : 2 : 3 : 4-tetrahydronaphthalene, 
m. p. 75—76°, and 8-0-acetylphenylpropionic acid, m. p. 69—70° 
(oxime, m. p. 123°; semicarbazone, m. p. 129—131°; ethyl ester, 
b. p. 160—163°/15 mm., d? 1-091, nj}, 1-5277). H. W. 


Pyrogenic Decomposition of Naphthalene under the 
simultaneous Action of Oxides of Aluminium and Nickel. 
W. Ipatiev and N. Kisuxwin (Ber., 1925, 58, [B], 1—3).—The 
action of hydrogen under high pressure at 450—480° on naphthalene 
in the presence of a catalyst consisting of equal parts of nickel and 
aluminium oxides results in the production of benzenoid hydro- « 
carbons (ca. 30°%), among which benzene, toluene, and o-xylene 
have been identified, and naphthalene (20°,), the remainder being 
tetrahydronaphthalene. The last-named substance is regarded as 
the precursor of the benzenoid hydrocarbons. H. W. 


New Condensation Products from Anthracene and Phen- 
anthrene. A. ScHAARSCHMIDT, C. Mayer-Bucstrém, and J. 
Sevon (Ber., 1925, 58, [B), 156—160).—The action of a relatively 
large amount of aluminium chloride on a mixture of m-xylene and 
phenanthrene at 50° yields the compound, I or II, m. p. 218°, in 
the production of which atmospheric oxygen does not take part. 
It is oxidised by chromic acid in glacial acetic acid solution to the 


; 
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carboxylic acid, III, m. p. 282°, which is reduced by zinc dust in 
ammoniacal solution to the corresponding dihydro derivative, 
C,,H,,°CO,H, m. p. 168°. 


OOO 


A partly completed investigation of the action of aluminium — 
chloride on anthracene in the presence of aromatic hydrocarbons 
shows that one of the hydrogen atoms of, anthracene is rendered 
so labile by the chloride that it can be removed by a current of air. 
The product, which contains combined benzenoid hydrocarbon, 
dissolves readily in aromatic hydrocarbons, yielding carmine-red 
solutions, whereas its solubility in glacial acetic acid is slight. It 
is suggested that it is a condensation compound of high molecular 
weight which is extensively dissociated in benzene solution into 
simpler residues containing tervalent carbon. Similar products 
are formed if condensation is effected with catalytic amounts of 
aluminium chloride in a stream of hydrogen chloride. With mole- 
cular amounts of aluminium chloride and hydrogen chloride, 
different products are formed. H. 


Hydrogenation of Decacyclene (Trinaphthylenebenzene). 
K. Dztewonski and J. Suszko (Roczniki Chemji, 1924, 4, 207— 
219).—Reduction of decacyclene by means of hydriodic acid and 
a large proportion of red phosphorus at 270—280° yields the follow- 

C ing hydrocarbons: (1) Tri-dihydro- 

C*% No / "8 naphthylenebenzene (hexahydrodecacyclene), 

mass, m. p. 355—365°; (2) octahydrodeca- 

reddish-brown mass, m. p. 300—310°; (3) dodecahydrodecacyclene, 

C49H 9H 49), dark red, microcrystalline powder, m. p. 255— 

265°; (4) hecadecahydrodecacyclene, Orange- 

yellow, microcrystalline powder, m. p. 150—160°; (5) octadeca- 

hydrodecacyclene, Cy lemon-yellow, microcrystal- 

line powder, m. p. 124—128°; (6) hexaicosihydrodecacyclene, 
C19 Hy colourless or yellow, viscous oil. TT. H. P. 


Reaction between Benzylideneaniline and Carbon Disul-. 
phide at High Temperature and Pressure. L. A. BIGELOW 
(J. Amer. Chem. Soc., 1925, 47, 193—198).—Phenylthiocarbimide, 
thiocarbanilide, stilbene, thiobenzanilide, and tetraphenylthiophen 
were identified among the products of the reaction between benzyl- 
ideneaniline and carbon disulphide. A minimum temperature of 
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170° corresponding with a pressure of 19 atm. was required for the 
reaction. G. 8. W. 


Interaction of Aniline and Calcium Hypochlorite. F. 
Rascuie (Schwefel- u. Stickstoff-studien, 1924, 79—82; from 
Chem. Zentr., 1924, ii, 163—164).—The author discusses the reaction 
between calcium hypochlorite and aniline whereby the indophenol, 


NH 
CoHyX.C,H,OH, is produced. It is suggested that chloroaniline 


forms, by loss of hydrochloric acid, phenyl nitride, which may have 
the constitution of phenyleneimine, C,H,-NH. This compound, 
being very reactive, yields p-aminophenol by addition of water. 
By further reaction with the hypochlorite, p-chloroaminophenol, 
OH-C,H,NHCI, is formed which forms with phenyleneimine the 
indophenol with elimination of hydrochloric acid. Phenyl nitride 
probably exists both as C,H;N and C,H,:NH since in the reaction 
above described azobenzene and benzoquinonephenyldi-imide, 


NPh 
CHS , are also formed. G. W. R. 


Preparation and Reactions of Oximinoacetanilides. P. 
Karrer, G. H. DiecumMann, and W. T. HArBLerR (Helv. Chim. 
Acta, 1924, 7, 1031—1039; cf. A., 1924, i, 722) —p-Oximinoacet- 
amidophenyl allyl ether, m. p. 177—178°, is obtained by Sandmeyer’s 
method from p-aminophenyl allyl ether, and by electrolytic 
reduction is converted into glycine-p-allyloxyanilide, m. p. 98—99°. 
Similarly, 4-aminoantipyrine yields the corresponding oximino- 
acetyl derivative, m. p. 190—194°, and this is reduced to 4-glycyl- 
amidoantipyrine, an amorphous substance giving oily salts, only 
the picrolonate, m. p. 225—226°, being obtained crystalline. The 
oximinoacetyl derivative of arsanilic acid is likewise readily obtained, 
and also, from 3-amino-4-hydroxyphenylarsinic acid, 3-oximino- 
acetamido-4-hydroxyphenylarsinic acid, which is reduced by stannous 
chloride in presence of a trace of potassium iodide to 3 : 3’-diglycyl- 
amido-4 : 4'-dihydroxyarsenobenzene, the hydrochloride of which is 
described. 

When oximinoacetanilide is treated with warm thionyl chloride, 
cyanoformanilide is readily produced. Oximinoacetylanthranilic 
acid, similarly treated, affords cyanoformylanthranil, m. p. 123°. 
This compound is hydrolysed when it is boiled with very dilute 
alcohol, and isatic acid is produced; more complete hydrolysis, 
which takes place when the boiling is prolonged, produces anthranilic 
acid. Oximinoacetanilide is converted, by treatment with chlorine 
in alcoholic hydrochloric acid solution, into Dimroth and Taub’s 
oxanilhydroxamic chloride (A., 1907, i, 97). From the correspond- 
ing amino compounds the following derivatives were prepared : 
p-oximinoacetamidoazobenzene, brown leaflets, m. p. 214°; p-toluene- 
3-azo-oximinoaceto-p-toluidide, m. p. 194°, and o0-tolwene-3-azo- 
oximinoaceto-o-toluidide. W. A. S. 


a 
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Addition of Ethyl Sodioacetoacetate to Substituted Arom- 
atic Mustard Oils [Thiocarbimides]. D. E. Worratu (J. 
Amer, Chem. Soc., 1924, 46, 2834—2838).—Further examination 
of the reaction of substituted aromatic thiocarbimides with ethyl 
sodioacetoacetate shows that addition takes place rapidly with the 
p-substituted compounds, the anisyl and phenetyl compounds 
reacting more slowly than the other compounds examined. The 
speed of reaction diminishes through the series para —> meta —> 
ortho, but the ultimate yields are the same. The additive products 
on treatment with acid change to thioanilides, but in the cases of 
the o-toluidino, o- and m-anisidino derivatives these could not be 
obtained crystalline. No evidence was obtained of the “ ketonic 
hydrolysis ” previously described (A., 1918, i, 161), and in all cases 
“acid hydrolysis ’” took place with dilute alkali, the acids formed 
from the o- and m-toluidides being solids of low m. p. which spon- 
taneously lose carbon dioxide, yielding amides of thionacetic acid. 
On repetition of the earlier work, the substance, m. p. 73—75°, 
obtained by “ketonic hydrolysis” of the product from o-tolyl- 
thiocarbimide could not be isolated and only thionaceto-o-toluidide, 
m. p. 91—92°, could be obtained, probably in an impure form. 
m-Tolylthiocarbimide and ethy] sodioacetoacetate yield ethyl acetyl- 
thionmalono-m-toluidate, m. p. 73—80°, which on hydrolysis gives 
thionmalono-m-toluidic acid, melting at the ordinary temperature 
and losing carbon dioxide to give thionaceto-m-toluidide, m. p. 42— 
43°. Similarly, from m-bromophenylthiocarbimide are obtained 
ethyl acetylthionmalono-m-bromoanilate, prisms, m. p. 81—82°, thion- 
malono-m-bromoanilic acid, m. p. 101° (decomp.), and m-bromo- 
thionacetanilide,m. p. 75—76°. Ethyl acetylthionmalono-p-anisidate, 
m. p. 97—98°, thionmalono-p-anisidic acid, m. p. 90—91° (decomp.), 
and thionaceto-p-anisidide, m. p. 114°; ethyl acetylthionmalono-p- 
phenetidate, m. p. 87—88°, thionmalono-p-phenetidic acid, m. p. 105° 
(decomp.), and thionaceto-p-phenetide, yellow needles, m. p. 113— 
114° (Sachs and Loevy, A., 1904, i, 307); ethyl acetylthionmalono-p- 
chloroanilate, m. p. 77—79°, thionmalono-p-chloroanilic acid, m. p. 
113—114° (decomp.), and p-chlorothionacetanilide, m. p. 141— 
142° (Sachs and Loevy, loc. cit.); ethyl acetylthionmalono-p-iodo- 
anilate, needles, m. p. 63—65°, thionmalono-p-iodoanilic acid, m. p. 
132—133° (decomp.), and p-iodothionacetanilide, m. p. 149°; ethyl 
acetylthionmalono-«-naphthylamate, prisms, m. p. 82—84°, thion- 
malono-«-naphthylamic acid, m. p. 56—57°, and _ thionaceto-z- 
naphthylamide, pale yellow needles, m. p. 111° (Jacobsen, A., 
1887, 960), are similarly prepared. Thionaceto-o-anisidide, yellow 
plates, has m. p. 52—53°. R. B. 


Identification of Amines. II. m-Nitrobenzenesulphon- 
amides. S. Marve, F. L. Kinaspury, and F. E. Smrrx (J. 
Amer. Chem. Soc., 1925, 47, 166—167).—m-Nitrobenzenesulphon- 
amides were prepared either by treating m-nitrobenzenesulphony] 
chloride with a slight excess of amine, the reaction being exothermic, 
or by warming a mixture of the sulphonyl chloride and amine in 
dilute sodium hydroxide solution. The derivatives of the following 
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amines were prepared: diethylamine, m. p. 66°; di-n-butylamine, 
m. p. 61°; methylaniline, m. p. 100°; ethylaniline, m. p. 100-5°; 
n-propylaniline, m. p. 111-5°; «-naphthylamine, m. p. 166-5°; 
b-naphthylamine, m. p. 165-5°; o-chloroaniline, m. p. 153°; p-chloro- 
aniline, m. p. 119-5°; p-bromoaniline, m. p. 120-5°, and n-butylaniline, 
m. p. 78-5°. 8. 


Mechanism of the Catalytic Reduction of Oximes and 
Nitriles and a New Method for the Preparation of Secondary 
Amines. K. W. RosenmunpD and G. Jorpan (Ber., 1925, 58, 
[B], 51—53).—Benzylamine is converted into dibenzylamine and 
ammonia to an extent greater than 90°, when heated in boiling 
xylene in a current of hydrogen in the presence of palladised barium 
sulphate; if the hydrogen is replaced by air large quantities of 
benzylidenebenzylamine are produced, whilst in the presence cf 
nitrogen the products are dibenzylamine and benzylidenebenzy1- 
amine (10—15%). @-Phenylethylamine gives di-8-phenylethy!- 
amine in 88% yield. Benzene, toluene, and cumene are less 
suitable than xylene as solvents. 

Gulevitsch’s criticisms (A., 1924, i, 1285) of the “ complex ” 
theory of catalysis (cf. Rosenmund and Zetsche, A., 1921, ii, 320, 392, 
393, 631) are considered invalid, since the required condition of 
stability of the complex is not fulfilled in his crucial experiments. 

H. W. 


Constitution of Organic Derivatives of Sulphurous Acid. 
F. Rascuie (Schwefel- u. Stickstoff-studien, 1924, 242—249; from 
Chem. Zentr., 1924, ii, 1093—1094).—In the w-sulphonic acids 
formed from aldehyde-bisulphite compounds, the sulphur is linked 
directly to carbon, phenol and formaldehyde-bisulphite yielding the 
sulphonic acid, OH-C,H,CH,*SO,H. The compounds similarly 
obtained from amines such as aniline or methylamine are not true 
sulphonic acids, but are analogous in structure to formaldehyde- 
bisulphite itself, which has the structure CH,:SO,°0 and contains the 
sulphur only loosely attached. One oxygenatom is readily removed by 
reduction, formaldehyde-bisulphite yielding ‘“‘ rongalite,’” CHNa:SO,, 
in which the sodium is attached directly to carbon. All aldehyde- 
and ketone-bisulphite compounds contain the metal directly bound 
to carbon, and the power of the SO,— group to make the hydrogen 
atoms attached to the neighbouring carbon atom replaceable by 
metals decreases with the distance of the carbon atom to which the 
hydrogen is attached from the SO,- group. Benzophenone gives 
no bisulphite compound. The compound of phenanthraquinone 
with 1 mol. of sodium hydrogen sulphite is attributed to the addition 
of water to the ketonic oxygen atoms, giving the group ‘C(OH), in 
which a hydrogen atom of the hydroxyl groups is replaceable by 
metals. The third oxygen atom in sulphurous acid, H,.SO,.0, plays 
a part in the replacement of amino groups in aromatic amines by 
hydroxyl groups in the presence of sulphurous acid, naphthylamine 
yielding the intermediate compound, H,SO,:N°C,)H,, which changes 
to HSO,"NH°C,)H,. In alkaline solution, the tendency to replace- 
ment of the amino group by hydroxy] is greater than the tendency 


“a 
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to hydrolysis of the sulphonic group from nitrogen. In acid solution, 
the converse is true. The N-sulphonic acid of metanilic acid, 
SO,H°C,H,*-NH-SOGH, in alkaline solution yields phenol-m-sulphonic 
acid and aminosulphonic acid. Similarly, the formation of hypo- 
sulphurous acid by reduction of bisulphites with zinc is interpreted 
as reduction of the tautomeric form H,SO,:0 to H,SO, and inter- 
action of this with unchanged sulphurous acid yielding, by loss of 
water, H.SO.-SO,. The double linking of the two sulphur atoms is 
easily split by the action of aldehydes, yielding mixtures of the 
aldehyde compounds of sulphurous acid and ite — 


Nitro Derivatives of 2-Methylnaphthalene. V. VESELY and 
J. Kapp (Chem. Listy, 1924, 18, 201—205; 244—249; cf. A., 1923, 
i, 911)—When 2-methylnaphthalene is nitrated to the mononitro 
stage four derivatives can be isolated or characterised. The crude 
mixture is reduced with alcoholic ammonium sulphide; 1-nitro-2- 
methylnaphthalene, the chief product and the only one isolated 
hitherto (cf. Schulze, A., 1884, 1183; Lesser, A., 1914, i, 33), 
remains unattacked. The mixture of amines obtained is semi-solid 
and when filtered affords 6( ?)-amino-2-methylnaphthalene, m. p. 128° 
(acetyl derivative, m. p. 153°, benzoyl derivative, m. p. 182—183°); 
the corresponding 2-methyl-6(?)-naphthol has m. p. 125-5°. The 
residual oily amine is either acetylated or benzoylated and then 
fractionally crystallised from alcohol; it thus affords 4-amino-2- 
methylnaphthalene, m. p. 51—52°, as the acetyl derivative, m. p. 175 
—176°, or 8-amino-2-methylnaphthalene as the benzoyl derivative, 
m. p. 194—195°. 

3-Methyl-«-naphthylamine was prepared for comparison as follows. 
1-Acetamido-2-methylnaphthalene (Lesser, loc. cit.) is nitrated, and 
the resulting 4-nitro-1-acetamido-2-methylnaphthalene, m. p. 240— 
241°, hydrolysed to 4-nitro-2-methyl-a-naphthylamine, m. p. 184— 
185°, which, by displacement of the amino group in the usual way, 
affords 4-nitro-2-methylnaphthalene, m. p. 49—50°. Reduction 
now, yields the desired amine, the benzoyl derivative of which has 
m. p. 188—189°. By the usual methods it affords 3-methyl-z- 
naphthol and 4-bromo-2-methylnaphthalene (picrate, m. p. 90—91°), 
4-Nitro-2-methyl-«-naphthylamine, when reduced, affords 1 : 4- 
diamino-2-methylnaphthalene, m. p. 111—113°, which is converted 
by oxidation into 2-methyl-«-naphthaquinone (Fries and Lohmann, 
A., 1922, i, 29). 7-Methyl-«-naphthylamine (acetyl derivative, m. p. 
175—176°) is converted in the usual way into 7-methyl-«-naphthol 
(Krollpfeiffer, A., 1923, i, 343) and its constitution thus established. 
It also affords 8-bromo-2-methylnaphthalene, an oil (picrate, m. p. 
99—100°). 

When 2-methylnaphthalene is dinitrated, “mixed acid” being 
used, it yields at least two dinitro derivatives. The 1: 8(?), m. p. 
209°, has already been described by Schulze and by Lesser (loc. cit.). 
The second product is 1 : 5-dinitro-2-methylnaphthalene, m. p. 131°. 
Its constitution was determined as follows. On reduction with 
alcoholic ammonium sulphide, it affords 1-nitro-(5)-amino-2-methyl- 
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naphthalene, m. p. 134—135° (acetyl derivative, m. p. 192°). This 
is converted into (5)-bromo-1-nitro-2-methylnaphthalene, m. p. 94° 
[cf. the product obtained by Lesser (loc. cit.), by brominating 1-nitro- 
2-methylnaphthalene}, and, further, into (5)-bromo-2-methyl-«- 
naphthylamine, m. p. 535° (acetyl derivative, m. p. 184—185°), and 
so into (5)-bromo-2-methyl-«-naphthol, m. p. 78—79°. The latter 
affords 3-bromophthalic acid on oxidation. The bromine atom 
must therefore be in the 5- or in the 8-position in the original 
naphthalene nucleus. From the (5)-bromo-2-methyl-«-naphthyl- 
amine described above, the amino group was displaced. The product 
was different from the 8-bromo-2-methylnaphthalene previously 
described, and was therefore certified to be 5-bromo-2-methylnaphtha- 
lene (picrate, m. p. 91—92°). 1: 5-Diamino-2-methylnaphthalene has 
m, p. 125—128°. W.A.S. 


Diphenylmethane Series. Benzhydryltrimethylammonium 
Bromide. M. SoMMELET (Compt. rend., 1925, 180, 76—79; 
ef. A., 1923, i, 202)—Benzhydryltrimethylammonium bromide is 
obtained by heating a mixture of methyl bromide and benzhydryl- 
dimethylamine in benzene solution, or by mixing benzhydryl bromide 
with a benzene solution of trimethylamine. The crystals from a 
mixture of alcohol (95%) and ether contain 1 mol. of water, which 
can be removed by prolonged heating at 100°. When quickly 
heated at 130—140°, the compound decomposes with formation of 
benzhydryl ether and trimethylamine hydrobromide. This is 
shown to be directly due to the water of crystallisation, according 
to the equations, (i) HBr, 
(ii) The 
quaternary bromide is particularly sensitive to compounds con- 
taining hydroxyl groups. With primary and secondary alcohols, 
it gives the benzhydryl ether, and with tertiary amy] alcohol it gives 
benzhydrol and its oxide. With ethyl lactate, a compound is formed 
which on hydrolysis yields benzhydryl-lactic acid, 

CHPh,*O-CHMe:CO,H, 

m. p. 131°; barium salt, +5H,O. The mechanism of the reaction 
of the quaternary bromide with alcohols is discussed. Benzhydryl 
bromide reacts with trimethylamine in cold alcoholic solution to 
form the ethyl ether of benzhydrol and trimethylamine hydro- 
bromide. It is therefore likely that, before reacting with the 
alcohol, the quaternary compound dissociates into benzhydryl 
bromide and the tertiary amine. Simple decomposition into CPh,. 
and NMe,,HBr, with formation of tetraphenylethylene (cf. 
Staudinger and Endle, A., 1913, i, 592), does not appear to take place 
when the quaternary bromide is heated alone at 250°. A. C. 


Synthesis of Fluorenylamines. C. Courtot and P. Petrr- 
coLas (Compt rend., 1925, 180, 297—-299).—The extreme mobility 
of a halogen atom in the 1-position of indene and indane derivatives 
(cf. A., 1923, i, 1090; 1924, i, 279) is shown also by a halogen atom in 
the 9-position of fluorene. With anhydrous ammonia, 9-chloro- 
fluorene reacts peculiarly, giving difluorenylamine (cf. Curtius and 
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Kof, A., 1912, i, 732), dibiphenylenethene, and traces of primary 
amine. With aliphatic or aromatic amines, however, the reaction is 
expressed by: 
Fluorenylaniline, obtained from 9-chloro(or bromo)-fluorene and 
aniline, was prepared by Staudinger and Gaule (A., 1916, i, 852). 
Fluorenyl-p-tolylamine, similarly obtained, has m. p. 124°. Fluorenyl- 
p-nitroaniline, yellow needles, m. p. 225°, and fluorenyl-«-naphthyl- 
amine, flocks of pink needles, m. p. 172°, were also prepared. 
Secondary fluorenylamines may be obtained also by reduction of 
the N-substituted ketimines of fluorenone (cf. Reddelien, A., 1910, i. 
746) in alcoholic ammonia solution, this being sometimes preferable 
to the above method. Thus, 2-amino-9-chlorofluorene reacts in a 
complex manner with aniline, whereas reduction of the anil (orange 
needles, m. p. 141°) formed by condensation of 2-nitrofluorenone 
with aniline yields 2-aminofluorenylaniline, pale yellow, felted 
needles, m. p. 151—152°. 


Catalytic Dehydration of Phenol-Alcohol Systems. E. 
Briner, W. Prisss, and H. Pamuarp (Helv. Chim. Acta, 1924, 7, 
1046—1056).—When a mixture of phenol and methyl alcohol is 
passed over thorium oxide at 400—440°, some anisole is formed, 
but when the catalyst is aluminium oxide an oily product is obtained 
containing no anisole but a solid compound, now identified as 
hexamethylbenzene (cf. A., 1924, i, 503). Neither aluminium nor 
thorium oxide has any noteworthy effect on phenol alone at 415— 
420°, only a little diphenyl ether being formed, but when methyl 
alcohol alone is passed over aluminium oxide at the same tem- 
perature much dimethyl ether (yield, 40%) is produced, together with 
carbon monoxide and hydrogen. The gaseous products here are 
accompanied by traces only of formaldehyde, and indeed this 
compound is broken up under the conditions of the experiment. 
The production of hexamethylbenzene is thus evidently due to 
simultaneous dehydration and dehydrogenation and appears to take 
place according to the equation PhtOH+7Me-OH=C,Me,+7H,O+ 
CO+H,. Actually, if an excess of methyl alcohol is used, the yield 
of hexamethylbenzene approaches 50% of the theoretical (calculated 
on the phenol introduced) and, in agreement with the equation 
proposed, much less hydrogen is obtained than would be yielded by 
the methyl alcohol used. The compound, precipitated by methyl 
alcohol and washed with ethyl alcohol, is nearly pure (m. p. 161°; 
corrected m. p. of a purified specimen, 163-5—164°). It is curious 
at first sight that only the hexamethyl derivative is produced, but a 
consideration of the thermochemistry of the possible reactions shows 
that in that which takes place the greatest amount of heat is 
generated. Remarkably enough, however, benzene itself will not 
react with methyl alcohol under the same conditions, although in 
this case even more heat should be set free. 

Other phenols afford hexamethylbenzene when similarly treated ; 
thus, o-cresol gives it in 24-7°% yield (on the o-cresol introduced) ; 
m-cresol, p-cresol, 23-394; 1:4: 5-xylenol, 54%; 1:3: 5- 
xylenol, 55-6% ; resorcinol, 43°; and pyrogallol 1-2% (with much 
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tar). §-Naphthol yields a new tetramethylnaphthalene, m. p. 104— 
105° (picrate, m. p. 184—185°). ; 

A mixture of phenol and ethyl alcohol yields, when passed over 
hot alumina, a complex mixture, consisting most probably of 
ethylated phenetoles. There is no formation of tetraethylbenzene, 
but this is not surprising, as ethyl alcohol itself yields diethyl ether 
and ethylene, and no hydrogen. W. A. S&S. 


Action of Sodium Hypochlorite on p-Cresoldisulphonic 
Acid. F. Rascuic (Schwefel- wu. Stickstoff-studien, 1924, 250—254 ; 
from Chem. Zentr., 1924, ii, 1081).—p-Cresol-3: 5-disulphonic acid 
with sodium hypochlorite yields first a hypochlorous ester; the 
chlorine then becomes detached from the oxygen atom and enters 
the ring, 4 or 5 mols. of hypochlorite reacting with 1 mol. of 
disulphonic acid. With 4 mols. of hypochlorite the benzene ring 
is opened and a substance is produced in which the strong single 
linking between carbon and sulphur is converted into a weak 
double linking. The substance, which has the character of a 
hydroxy-acid and gives an odour of caramel on concentrating its 
solutions, appears to belong to the sugar group; it may have the 


formula 


Preparation of o-Ethylthiophenol by Hydrogenation of 
Thionaphthen. R. Fricke and G. Spiker (Ber., 1925, 58, 
[B], 24—26).—Thionaphthen is converted by sodium and_ boiling 
ethyl alcohol mainly into 0-ethylthiophenol, b. p. 210°/760 mm., 
d® 1-037; the mercuric salt, m. p. 135°, lead salt, m. p. 147-5°, and 
the methyl ether, b. p. 229—230°/760 mm., are described. H.W. 


Action of Aromatic Alcohols on Aromatic Compounds in 
the Presence of Aluminium Chloride. III. Condensation 
of Benzyl Alcohol and Phenol. R.C. Huston (J. Amer. Chem. 
Soc., 1924, 46, 2775—2779; cf. A., 1917, i, 19; 1918, i, 299).— 
p-Benzylphenol (p-hydroxydiphenylmethane) and its methyl and 
ethyl ethers are readily obtained by the action of benzyl alcohol 
on phenol or the appropriate phenolic ether in the presence of 
aluminium chloride (0-5 mol.) at 20—30° in light petroleum, the 
yields varying from 43 to 57% of theory. In the condensation 
with phenol, the light petroleum may be replaced by carbon disul- 
phide, but in the absence of any solvent, the reaction starts more 
slowly and the temperature rises to 65°, and lower yields are 
obtained. The use of 1 mol. of aluminium chloride does not 
increase the yield and in all cases a fraction, b. p. 180—230°/4 mm., 
was isolated from the crude product, which is probably a mixture 
of dibenzylphenols. Benzyl chloride itself with phenol and 
aluminium chloride at 35° gives a 36°% yield of p-hydroxydipheny]- 
methane, but at this temperature no benzyl chloride was obtained 
by the action of aluminium chloride on benzyl alcohol, 96% of 
the alcohol being recovered unchanged. Above 40°, vigorous 
reaction set in and a complex mixture was obtained from which 
25—30% of the theoretical amount of benzyl chloride was isolated. 
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No diphenyl ether was obtained by the action of aluminium chloride 
on phenol in light petroleum below 30° (cf. Merz and Weith, A., 
1881, 264). p-Methoxydiphenylmethane has b. p. 133—135°/4 mm. 
(cf. Paterno, J.C.S., 1872, 25, 702); the ethyl ether has b. p. 171— 
173°/12 mm. (cf. Klages and Allendorff, A., 1898, i, 433). R. B. 


Action of Hydrobromic Acid on some Tertiary Alcohols. 
P. Ramart (Compt. rend., 1924, 179, 634—636; cf. Couturier, A., 
1893, i, 244; Tissier, A., 1893, i, 542; Richard, A., 1911, i, 6).— 
Hydrobromic acid in glacial acetic acid acts on alcohols of the 
formula CPhAr(OH)-CR,R,R, as a dehydrating agent with formation 
of an unsaturated hydrocarbon in which one of the three alkyl 
groups has migrated to the other carbon atom. The hypothesis is 
‘a forward that the acid and alcohol yield the corresponding 

romide with elimination of water, the bromine atom and an alkyl 
group then exchanging positions yielding an unstable bromide which 
loses a molecule of hydrogen bromide. H. J. E. 


Order of Addition to Cyclic Double Linkings. II. S. S. 
Nametkin (J. Russ. Phys. Chem. Soc., 1924, 55, 47—69).—The 
existence of both cis- and trans-addition to aliphatic and alicyclic 
double bonds is discussed at length and it is suggested that the 
phenomenon of trans-addition, although incompatible with classical 
stereochemistry, is readily explained in the light of Werner’s views. 
It is shown that trans-cyclohexanediols are obtained by the action 
of permanganate on the corresponding unsaturated hydrocarbons ; 
the isomeric cis-compounds are prepared from the oxides obtained 
by the action of benzoyl peroxide on the unsaturated hydrocarbons 
(cf. A., 1923, i, 1081, 1082). G. A. R.K. 


Reactivity of Organic Substances in Complex Combination. 
H. R. Inxic, and R. Wrrria.—(See i, 232.) 


Action of Grignard Reagents on Amino-acids. I. K. 
THomas and F, Betrzizecue (Z. physiol. Chem., 1924, 140, 244— 
260).—A number of amino-alcohols have been prepared by the 
action of Grignard reagents on esters of amino-acids. The yields 
obtained when the free esters were employed were practically 
identical with those obtained from the ester hydrochlorides; hence 
the direct employment of the more accessible hydrochlorides 
appears to be of advantage. In those cases where the amino-alcohols 
were difficult to separate from the product owing to their great 
solubility in water, they were not isolated in the free state, but were 
converted into benzoyl derivatives by benzoylation of the aqueous 
solutions. The following new compounds were prepared : #-benz- 
amido-ax-diphenylethan-«-ol, m. p. 182°; 8-benzamido-y-ethylbutan- 
y-ol, m. p. 104°; y-amino-«-phenyl-B-benzylpropan-B-ol, m. p. 115B— 
116°; m. p. 104—105° (hydro- 
chloride, m. p. 210—215°); 8-benzamido-y-ethylpentan-y-ol, m. p. 
104—105° ; 8-amino-5-phenyl-y-ethylbutan-y-ol, m. p. 93—95° 
[hydrochloride, m. p. 214—215°; N-benzoyl derivative, m. p. 173° 


(corr.)]; y-amino-xy-diphenyl-B-benzylpropan-B-ol, m. p. 125—126°; 
B-amino-axy-triphenylpropan-«-ol hydrochloride, m. p. 227—228°; 
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m. p. 129—130°; 68-amino- 
e-phenyl- y-ethylpentan~y- ol, b. p. 145—148°/16—17 mm. '(N-benzoyl 
derivative, m. p. 135°). E. S$. 


Action of Grignard Reagents on Amino-acids. III. De- 
amination of Tertiary Amino-alcohols by Acetic Acid and 
Sodium Nitrite : Conversion into Carbonyl Compounds with 
Migration of Groups. F. Brerrzizcue (Z. physiol. Chem., 1924, 
140, 273—278).—A study of the action of nitrous acid on amino- 
alcohols has led to an interpretation of this reaction which is 
identical with that advanced by McKenzie and Roger (A., 1924, i, 
650). Nitrous acid converts 8-amino-a23-triphenylethan-«-ol into 
diphenylacetophenone, 8-amino-««-diphenylethan-«-ol into deoxy- 
benzoin, B-amino-«a-diphenylpropan-«-ol into methyldeoxybenzoin, 
and into benzyldeoxybenzoin. 


E. 8. 


Action of Grignard Reagents on Amino-acids. IV. Acyl- 
amino-acids. K.THomas and F. Berrziecue (Z. physiol. Chem., 
1924, 140, 279—298).—When the benzoyl derivatives of amino- 
acid esters are treated with Grignard reagents (magnesium ethyl 
bromide, magnesium phenyl bromide) the benzamido groups are 
left intact and the esters are converted into benzoyl derivatives of 
the corresponding amino-alcohols. In some cases, the same products 
are obtained from the benzoyl! derivatives of the ‘acid chlorides, but 
the yields are considerably smaller. The hydrochloride of ethyl 
glycylglycine similarly reacts with magnesium phenyl bromide to 
form §-glycylamino-««-diphenylethan-«-ol. When hydrolysed with 
alkali, the benzoyl derivatives of the amino-alcohols yield benzoic 
acid and the free amino-alcohol; with acid hydrolysis, the latter is 
further decomposed with the elimination of ammonia (cf. preceding 
abstracts). The hydrolysis of 
takes place in similar fashion. Acid hydrolysis of. 5-benzamido- 
y-ethylbutan-y-ol yields as main product a substance which retains 
the benzoyl group but has not yet been identified. E.S 


Dimethyl and Diethyl Ethers of Phenolsulphonephthalein 
and of o-Cresolsulphonephthalein. W. R. OrnporFF and 
C. V. SHaprmo (J. Amer. Chem. Soc., 1924, 46, 2856—2860).—The 
colourless ethers obtained by the action of methyl and ethyl 
alcohols on phenolsulphonephthalein in the presence of hydro- 
chloric or sulphuric acid, and previously regarded as monoalkyl 
ethers (A., 1923, i, 340), are now shown to be dialkyl ethers. 
Phenolsulphonephthalein dimethyl ether on heating at 180° in 
dry carbon dioxide melts to a red liquid which does not absorb 
ammonia and is reconverted into the colourless ether on keeping 
in methyl alcohol. Dilute sodium hydroxide hydrolyses it to 
phenolsulphonephthalein. The diethyl ether, m. p. 124—126°, 
does not absorb ammonia or hydrogen chloride, and on heating 
to 155° it melts to a red liquid which likewise does not absorb 
ammonia and in methyl alcohol undergoes alcoholysis to the 
colourless dimethyl ether. The colourless diethyl ether is hydro- 
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lysed by boiling with water. o-Cresolsulphonephthalein dimethyl 
ether, m. p. 167°, is converted on heating at 190° into a red liquid, 
which absorbs 1—2 mols. of hydrogen chloride, whereas the colour- 
less ether absorbs neither hydrogen chloride nor ammonia. Hydro- 
lysis in neutral, acid, or alkaline solution yields the original sulphone- 
phthalein. The diethyl ether, m. p. 131—132°, was obtained in 
the presence of sulphuric acid. Acid hydrolysis regenerates the 
original phthalein, but towards alkaline hydrolysis the diethyl 
ether is more stable. Heating at 140° in carbon dioxide gives a 
red liquid, which absorbs 2 mols. of hydrogen chloride and 3 mols, 
of ammonia; on keeping over potassium hydroxide and sulphuric 
acid, these products revert to the coloured diethyl ether. A 
quinonoid structure is attributed to the coloured ethers ; the colour- 
less forms are regarded as possessing the lactonic structure. 


Naphthenic Acids. IV. Naphthenic Acids derived from 
Kubiki Kerosene Distillates. Y. Tanaka and §. Naaar (J. 
Fac. Eng. Tokyo, 1924, 16, 1—10).—Substantially the same results 
as have already been published (cf. A., 1924, i, 168). W. A. 8S. 


Naphthenic Acids. V. Naphthenic Acids derived from 
Niitsu Petroleum. Y. Tanaka, S. Naaat, and S. Isurpa (J. 
Fac. Eng. Tokyo, 1924, 16, 11—18).—The crude acid mixture 
obtained by acidifying a waste lye from the refining of the “ neutral 
distillate ’’ from Niitsu petroleum contains 15-1% of organic acids. 
The isolated naphthenic acid mixture has d} 0-9937, nj} 1-4917, 
acid value 223-9, and about 85% distils between 180° and 230°/8-9— 
9°0 mm., ail the fractions having specific gravities greater than 0-99. 
The mixed methy] esters have d}> 0-9631, ni} 1-4792, and 73% distils 
between 150° and 200°/8-9—9-0 mm.; the fractions of b. p. above 
180° have lower specific gravities than the earlier ones. The pure 
acids obtained by hydrolysing the methyl esters have d}’ 0-9902, 
ni, 1-4887, acid value 226-1; 80% of this mixture distils between 
190° and 230°/8-9—9-0 mm. The acids closely resemble those 
obtained from Kurokawa oil (cf. A., 1923, i, 464). W. A. S. 


Terpenes, Phytosterols, and Resins. III. Pyrogenic De- 
composition of Abietic Acid. K.A. VESTERBERG and E. BorGE 
(Annalen, 1924, 440, 305—310).—Distillation of American colo- 
phony (abietic acid) (1 kg.) with pumice (50 g.) impregnated with 
nickel (5 g.) yielded a gas containing methane and carbon monoxide, 
with smaller quantities of heavier hydrocarbons, and an oil, b. p. 
300—400°, the main reaction being probably Cy 9H390,=C,,Hog+ 
CH,+CO,. The main fraction of the oil (b. p. 335—375°) afforded, 
on repeated fractionation under reduced pressure, retene, m. p. 
98°, an octahydroretene, Cyg,Ho,g, b. p. 323°/758 mm., 142—143°/1 
mm., d;’ 0:9686, 1-5370, [«]p —48-43° in benzene (cf. Virtanen, 
A., 1920, i, 832) and a hydrocarbon, probably C,,H,,. It is con- 
cluded that the “ diterebenthyl”’ present in resin oil is probably 
an octahydroretene (cf. Bruhn, Chem. Zentr., 1900, 24, 1105; 
Schultze, A., 1908, i, 356) and that the product of the action of 
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hydriodic acid on d-pimaric acid (Vesterberg, A., 1886, i, 1038) is 
probably a dodecahydroretene, whilst the product similarly obtained 
from sandarak resin (Henry, T., 1904, 85, 1238) is probably an 
octahydroretene. F. G. W. 


Nature of the Colophony extracted from the Firs of Buco- 
vina. O. CzERNy (Bul. Soc. Chim. Roménia, 1924, 6, 94—96).— 
This colophony (cf. A., 1924, i, 659) contains 88-5°% of acids and 
4-6% of unsaponifiable residue, the deficit, 6-9°,, being, according 
to Fahrion, hydroxy-acids; «-, 8-, and y-abietic, sylvic, and y-pinic 
acids are present. T. H. P 


Two Photodimerides of «-Phenylcinnamylideneacetonitrile. 
H. Stropspe and F. Kunrmann (Ber., 1925, 58, [B], 85—87).— 
The action of sunlight on «-phenylcinnamylideneacetonitrile dis- 
solved in benzene or chloroform in the presence or absence of iodine 
yields two dimerides, A and B (m. p. 197° and 215°), the former 
of which has been shown to be 1 : 3-diphenylcyclobutane-2 : 4-di- 


atroponitrile,  (Stobbe 


and Barbaschinov, A., 1913, i, 178). It is found that the sub- 
stance A is isomerised to B when warmed in the solid state or in 
glacial acetic acid solution, and that the latter compound is produced 
when the tetrabromide of A is dehalogenated with zinc dust and 
acetic acid. B, like A, is readily oxidised by cold permanganate 
to «-truxillic acid and benzoyl cyanide and becomes depolymerised 
when gently heated; it does not, however, add bromine. The 
absorption curves of «-phenylcinnamylideneacetonitrile and the 
two dimerides are closely similar. It is suggested that the 
isomerism of A and B is of the cis-trans type, depending on a 
difference of location of the phenyl and cyano groups at one or 
both of the ethylenic linkings of the side chain. H. W 


Naphthalene and the Centroid Structure. R. C. Fuson 
(J. Amer. Chem. Soc., 1924, 46, 2779—2788).—The centroid structure 
for naphthalene proposed by Huggins (A., 1922, i, 928, 997) requires 
the formation of peri-bridges in the naphthalene series between 
positions 1 and 5 and not between 1 and 8. Since the structures 
of 1:5- and 1: 8-hydroxynaphthoic acid appear to rest on the 
assumption that naphtholactone is formed from the 1 : 8-isomeride, 
the synthesis of these two acids has been attempted by methods 
which would admit of no doubt as to their orientation. o-Bromo- 
phenylparaconic acid (I) on heating is converted by the Erdmann 
reaction (A., 1889, 150) into 5-bromo-«-naphthol (III), through 
the intermediate stage of o-bromo-8-benzylidenepropionic acid (II). 
On methylation, the 5-bromo-«-naphthol is converted into 1 : 5- 
bromomethoxynaphthalene, from which 1 : 5-methoxynaphthoic acid 
is obtained by the Grignard reaction and found to be identical 
with the product obtained by methylating 1 : 5-hydroxynaphthoic 
acid. Consequently the accepted structures for 1:5- and 1:8- 
hydroxynaphthoic acids are correct, and the peri-bridge in naphtho- 
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lactone involves the 1: 8-positions. The centroid structure for 
naphthalene is accordingly untenable. 


Br CH Br CH Br CH 
\ AG 
CO,H C-OH 


o-Bromobenzaldehyde and succinic anhydride in the presence of 
anhydrous sodium acetate at 120—140° give in 50% yield o-bromo- 
phenylparaconic acid, m. p. 133—135°, which on heating at 250— 
300° yields 5-bromo-«-naphthol, m. p. 137°, identical with the 
product obtained by diazotising 5-bromo-«-naphthylamine hydro- 
chloride and hydrolysing the diazonium sulphate with 10% sulph- 
uric acid. Methyl sulphate converts the bromonaphthol into 1 : 5- 
bromomethoxynaphthalene, m. p. 67—68°, which with magnesium 
and ether yields a Grignard compound decomposed by carbon 
dioxide to give 5-methoxy-«-naphthoic acid, slightly yellow plates, 
m. p. 227—228-5°. The same compound was obtained by methyl- 
ation of 1 : 5-hydroxynaphthoic acid, m. p. 231-5—233° (cf. Royle 
and Schedler, T., 1923, 123, 1641) with methyl sulphate. R. B. 


[Benzilic Acid Transformation.] A. ScH6nBERG (Ber., 1925, 
58, [B], 235; cf. A., 1923, i, 928; 1924, i, 1195).—A reply to 
Scheuing (this vol., i, 44). H. W. 


Formation of Camphor-sec.-tert.-nitrilic Chloride and 
Chlorocamphor-sec.-tert.-nitrilic Chloride from Camphor- 
imide by Means of Phosphorus Pentachloride. J. BREDT 
and A. Ivanov (Ber., 1925, 58, [B], 56—62).—Camphorimide is 
converted by phosphorus pentachloride in the presence of light 
petroleum at 110° mainly into camphor-sec.-tert.-nitrilic chloride, 
CH, CH(CN)ScMe,, m. p. 92°, which is hydrolysed in cold 

2*CMe(COCI) 
alkaline solution to camphor-sec.-tert.-nitrilic acid, m. p. 151— 
152°. The chloride can also be prepared from the acid by the 
action of phosphorus pentachloride in the presence of octane at 0°. 
It is converted by ammonia in ethereal solution into the corre- 
sponding amide, m. p. 129—130° (monohydrate, m. p. 89—90°), and 
by aniline into the anilide, m. p. 200—201°. When heated with 
phosphorus pentachloride at 125°, it yields chlorocamphor-sec.- 

»—CC(CN ) ° 
tert.-nitrilic chloride, te >CMe,, b. p. 152—1 4 

H,*CMe(COCI) P 
mm., which is also obtained when camphorimide is heated with 
an excess of phosphorus pentachloride in a sealed tube at 125° 
it is transformed by warm, concentrated hydrochloric acid nan 
chlorocamphorimide, m. p. 293° (decomp.). The product obtained 
by Mameli-Mannessier (A., 1914, i, 1127) by the action of phosphorus 
pentachloride on camphorimide is a mixture of camphor- and 
chlorocamphor-sec.-tert.-nitrilic chlorides. 
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Camphor-sec.-tert.-nitrilic and Chlorocamphor-sec.-tert.- 
nitrilic Acids. J. Brept (Ber., 1925, 58, [6], 62—63; cf. 
Scheiber and Knothe, A., 1912, i, 542).—Chlorocamphor-sec.-tert.- 
nitrilic acid is converted above 180° into a mixture of camphano- 
nitrile and chlorocamphorimide (cf. Bredt, Linck, and de Sousa, 
A., 1912, i, 411). H. W. 


Influence of Constitutional Variation on the Absorption 
and Stability to Hydrogen Ions of certain Halogenated 
Derivatives of Fluorescein. W. C. Hormes (J. Amer. Chem. 
Soc., 1924, 46, 2770—2775).—The absorption maxima in dilute, 
slightly alkaline, aqueous, and alcoholic solutions of the dipotassium 
salts of fluorescein and a number of its halogen derivatives have 
been determined, using a Hilger wave-length spectrometer and a 
Nutting photometer. The nature of the halogen atom substituted 
within the phthalic anhydride residue exerts a definite influence 
on the displacement of the absorption maxima, but to a smaller 
extent than in the case of substitution in the resorcinol residues. 
The influence of substitution in the resorcinol nucleus is not constant 
under all conditions, but is modified by substitution in the phthalic 
anhydride residue, the effect being greater in fluoresceins thus 
substituted than in fluorescein itself. Moir’s factors for the calcul- 
ation of colour (A., 1923, ii, 48, 108) are therefore inadequate for 
accurate results. Substitution in the 1 and 8 (h and i) positions 
in the resorcinol residues is practically without effect on the absorp- 
tion, and the hypsochromic effect predicted by Moir’s factors is not 
observed, decaiodofluorescein having an absorption maximum of 
549-5 pw. Substitution within the resorcinol residues increases the 
stability of the dyes in aqueous solution towards hydrogen ions, 
whilst substitution in the phthalic acid residue produces the opposite 
result. The stability of the dyes towards acids is increased by 
the replacement of iodine by bromine or of bromine by chlorine. 

R. B. 


Unsaturated Ketonic Acids. I. Constitution of the so- 
called ‘‘Pechmann Dyes’”’ and the Mechanism of their 
Formation from $-Benzoylacrylic Acid. M. T. Bocerr and 
J. J. Rirrer (J. Amer. Chem. Soc., 1924, 46, 2871—2878).—The 
yellow product obtained by Pechmann (A., 1882, 1074) by the 
action of alcoholic potassium hydroxide on the “‘ Pechmann dye ” 
from §-benzoylacrylic acid is a mixture of the bright yellow di- 
Ph-CH,°C-CO,H 
x CH COPh’ with colourless di 
COPh:-CH,°C-CO,H 
COPh-CH,C-CO,H’ and the red substance 
obtained on dehydration with acetic anhydride is diphenacylmaleodi- 

lactone, Ph bs: CH: CH d Ph’ identical with the product obtained 
by Kugel by the oxidation of phenylcrotonolactone with ferric chloride 
(A., 1898, i, 198). Dehydration of diphenacylfumaric acid with 
glacial acetic acid (cf. Kugel, loc. cit.) or acetic anhydride yields the 


phenacylfumaric acid, CO 


phenacylmaleic acid, 
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dilactide, COtCH: d Ph’ also obtained by Kugel. The cis 
dilactone is the first product of the action of acetic anhydride on 
@-benzoylacrylic acid, longer heating yielding the trans-isomeride, 
which is the Pechmann dye. In view of these relations, the form- 
ation of the latter substance from 8-benzoylacrylic acid is repre- 
sented by the scheme : 


Oo—CO O O 
O-—O 
the colour of the two dilactones being attributed to the presence 
of the indigo chromophore —CO-C:C-CO- in conjunction with un- 
saturated cyclic systems. In view of the appearance of symmetrical 
structure by the change from keto to enolic form, this view is 
not inconsistent with the fumaroid structure advocated for benzoy]l- 
acrylic acid in its ketonic form (Rice, A., 1923, i, 218; 1924, i, 287) 
and it is supported by the formation of phenyl-y-crotonolactone, 


i i i => 1:4-di- 
PhOCH-¢ H,’ and not of dihydronaphthaquinone ( 
hydroxynaphthalene) by dehydration of §-benzoylpropionic acid, 
and by the failure of ($-benzoyl-«-methylacrylic acid to give a 
Pechmann dye. Diphenacylfumaric and diphenacylmaleic acids 
give blood-red solutions in cold dilute potassium hydroxide, the 
colour changing to pale yellow on warming owing to reconversion 
into the ketonic form. The two dilactones are converted into the 
corresponding acids by the action of alcoholic potassium hydroxide, 
the reverse change taking place with diphenacylmaleic acid alone 
on heating with acetic anhydride. $-(«-Naphthoyl)acrylic acid and 
acetic anhydride give di-«-naphthacylfumarodilactone, black needles 
with brilliant blue lustre, melting with decomposition at high 
temperatures. §-(8-Naphthoyl)acrylic acid similarly yields di- 
6-naphthacylfumarodilactone, dark red, glistening needles. R. B. 


Behaviour of certain Phenylhydrazones dissolved in 
Organic Solvents. G. RastTexii (Gazzetta, 1924, 54, 964— 
972).—The violet coloration appearing when benzaldehydepheny!- 
hydrazone is dissolved in chloroform (cf. Minunni and Rap, A., 
1897, i, 40) is shown by a number of other aldehyde (but not 
ketone) hydrazones in this and other solvents, bromoform being 
the most effective in this respect. The appearance of the colour 
is not affected by light, but is accelerated by heating and prevented 
by the presence of moisture; oxygen seems to exert a positive 
catalytic effect, but the coloration is not due directly to oxidation 
products. 

Cryoscopic measurements show that the molecular weight of 
benzaldehydephenylhydrazone in bromoform solution increases 
from about the normal value to about twice this value as the 
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violet colour develops. Further, with mixtures in varying pro- 
portions of chloroform (or bromoform) and the phenylhydrazone 
in benzene solution, the molecular freezing-point depression attains 
a minimum value when the two solutes are present in equimolecular 
proportions. 

The conclusion is reached that the violet coloration is due to the 
formation of an unstable, additive compound containing 2 mols. 
of the hydrazone and 2 mols. of the solvent. The violet solution 
formed when a phenylchloroform solution of benzaldehydepheny]- 
hydrazone is cautiously heated deposits a compound, violet crystals, 
m. p. 65—67°, which very readily decomposes, containing 6-43°;, 
of nitrogen, the proportion required for an additive compound of 
the solvent (1 mol.) and solute (1 mol.) being 7:10%. T. H. P. 


Catalytic Reduction of Aromatic Aldehydes. K. W. RosEn- 
MUND and G. JorDAN (Ber., 1925, 58, [B], 160—162).—Hydro- 
genation of benzaldehyde, anisaldehyde, and o-chlorobenzaldehyde 
in glacial acetic acid solution in the presence of palladised barium 
sulphate with one molecular proportion of hydrogen yields a mixture 
of approximately equal parts of unchanged aldehyde, corresponding 
alcohol, and hydrocarbon, since aldehyde and alcohol are reduced 
at nearly equal rates. Addition of quinoline (cf. Rosenmund and 
Heise, A., 1921, ii, 631) diminishes the velocity of the second action 
to such an extent that the alcohols can be obtained in 62—75% 
yield. In the cases of piperonal and vanillin, the rates of the two 
reactions are sufficiently different to allow the preparation of either 
alcohol or hydrocarbon by the use of one or two molecular pre- 
portions of hydrogen; addition of quinoline is unnecessary. 

H. 


Action of Grignard Reagents on Amino-acids. II. Con- 
version of into Diphenylacet- 
aldehyde. K. Tuomas and F. Berrzirecue (Z. physiol. Chem., 
1924, 140, 261—272).—Some examples of the conversion of amino- 
alcohols into carbonyl compounds by elimination of ammonia have 
been studied, but the evidence so far obtained is insufficient to 
permit any conclusion to be reached regarding the intermediate 
stage of the reaction. A migration of radicals similar to that 
which occurs during the analogous decomposition of glycols (Meer- 
wein, A., 1920, i, 2) has not been observed with any of the amino- 
alcohols studied. 

8-Amino-a«-diphenylethan-«-ol is converted into diphenylacet- 
aldehyde by the action of boiling concentrated hydrochloric acid, 
but is’ unattacked by cold concentrated sulphuric acid. The 
similar conversion of §-amino-««-diphenylpropan-«-ol into di- 
phenylacetone and of (-amino-««8-triphenylethan-a-ol into di- 
phenylacetophenone is brought about by both reagents. §-Amino- 
acy-triphenylpropan-«-ol yields triphenylacetone on treatment with 
cold concentrated sulphuric acid. Nitric acid has a more drastic 
action on the amino-alcohols; boiling sodium hydroxide has little, 
if any, action. E. 8. 
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Chlorination of 1-Methyleyclohexan-4-one. M. Gopcuor 
and P. Brpos (Compt. rend., 1925, 180, 295—-297).—Direct chlorin- 
ation of 1-methylcyclohexan-4-one gives only a poor yield of 3-chloro- 
1-methylcyclohexan-4-one (cf. K6tz and Steinhorst, A., 1911, i, 210), 
together with considerable proportions of polychloro compounds ; 
the highly stable dichloro-1-methyleyclohexan-4-one, C,H, 
m. p. 98—99°, was isolated. Chlorination by means of mono- 
chlorocarbamide (cf. Detoeuf, A., 1922, i, 236, 327) yields 75% of 
3-chloro-1-methylcyclohexan-4-one, which, when distilled under 
diminished pressure, separates into two isomerides, probably of 
cis-cis- and cis-trans-configurations : (1) b. p. 80—82°/12 mm., d"* 
1-0994, ni} 1-4705, and (2) b. p. 110—112°/12 mm., d"* 1-0749, 
ni; 1-4649. At the ordinary temperature, each isomeride gradually 
undergoes partial transformation into the other, the form with the 
higher boiling point always predominating in the final mixture. 
This isomerisation doubtless takes place with intermediate form- 
ation of the enolic compound, the ease with which the latter arises 
being due to the presence in the molecule of a chlorine atom in the 
ortho position to the carbonyl group. Chlorocyclohexanone also 
forms an enolic modification spontaneously. 


Stereochemistry of Dicyclic Ring-systems. I. Deca- 
hydronaphthalene and its Derivatives. W. Hicks. (Annalen, 
1925, 441, 1—48; cf. A., 1924, i, 31).—A decision is sought as to 
the planar or non-planar configuration of the cyclohexane ring 
(cf. Ingold, T., 1915, 107, 1080; Sachse, A., 1890, 1386; Mohr, 
tbid., 1919, ii, 229; 1922, i, 243; Béeseken, ibid., 1924, i, 156; 
Kisenlohr and Polenske, ibid., 1924, i, 1291), especially when com- 
bined with other rings. The existence of cis- and trans-forms of 
decahydronaphthalene (decalin) is placed beyond doubt. 

cis-8-Decalone (2-ketodecahydronaphthalene), synthesised by 
distillation of cis-cyclohexane-1-acetic-2-propionic acid (m. p. 109— 
110°; diethyl ester, b. p. 183°/20 mm.; dianilide, m. p. 163°) 
with acetic anhydride, has m. p. 109—110°, b. p. 128°/26 mm., 
d? 1-0038, n$ 1-49265 [semicarbazone, m. p. 182—183° (decomp.) ; 
oxime, b. p. 161—165°/16 mm.]. The same product obtained by 
oxidation of cis-8-decalol (decahydro-8-naphthol) has m. p. —14°. 
On reduction, the ketone gives cis-6-decalol, m. p. 105°, which also: 
results from the hydrogenation of ar-§-tetralol by Willstatter’s, 
Skita’s, or Ipatiev’s method, or of ac-f-tetralol by Willstatter’s 
method. cis-8-Decalol (phenylurethane, m. p. 134°; benzoate, 
m. p. 57—58°) is practically odourless. cis-8-Decaloneoxime is 
reduced by Skita’s method or by sodium and alcohol to cis-f- 
decalylamine (decahydro-8-naphthylamine) (acetyl compound, m. p. 
154—155°). 

Hydrogenation of ac-$-tetralol in the presence of nickel at 150— 
170° gives a liquid decalol of definite odour, from which an impure 
cis-B-decalol, m. p. about 100°, is deposited on long standing. 
Pure trans-$-decalol, m. p. 75°, is best obtained by reducing 
technical decalone with sodium and alcohol, the solid portion of 
the product being many times recrystallised from light petroleum, 
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in which the cis-isomeride is less soluble. Oxidation gives trans- 
6-decalone, m. p. 6°, b. p. 241°/755 mm. or 126°/20 mm., d}°7 0-9797, 
ni 1-48088, which has a faint odour, less sweet than that of the 
cis-compound. Technical decalone contains about 60% of trans- 
and 40% of cis-decalone. trans-8-Decaloneoxime, m. p. 76°, is 
reduced in acetic acid by hydrogen and platinum black to trans- 
-decalylamine (acetyl compound, m. p. 128—129°). 

[With E. Brinkmann.]—In the «- as in the 8-series, catalytic 
hydrogenation of ar- and ac-tetralols leads only to one decalol, 
cis-«-decalol, m. p. 93° (phenylurethane, m. p. 118°), being obtained 
almost quantitatively from ar-«-tetralol, whilst ac-«-tetralol gives 
some 30% of cis-decalin. By oxidation of cis-«-decalol and purific- 
ation of the resulting decalone via the semicarbazone with sub- 
sequent decomposition with oxalic acid, the product is impure 
trans-«-decalone, the solid portion of which, m. p. 33° (semicarb- 
azone, m. p. 229—230°; oxime, m. p. 168°), is identical with 
Leroux’s decalone (A., 1904, i, 236), If the ketone is isolated by 
means of its bisulphite compound, a pure cis-«-decalone, m. p. 2°, 
results. The cis-ketone is converted quantitatively into the trans- 
isomeride by long heating with oxalic or hydrochloric acid or with 
alcoholic sodium hydroxide, by distillation at ordinary pressure or 
after keeping several months. The oxime and the benzylidene 
compound = p. 91°) are trans-derivatives, as also is the bis- 

151°, obtained from either cis- or trans-«-decalone by heating 
with sodium methoxide. Oxidation with nitric acid converts the 
decalones into cis- and trans-2-carboxycyclohexane-1-propionic acids 
respectively, m. p. 103° and 143°. The trans-acid is also obtained 
by the action of cold permanganate on frans-«-decalol. By oxid- 
ation with chromic acid or permanganate, the decalones both give 
-ketosebacic acid, m. p. 116° [semicarbazone, m. p. 179—180° 
(decomp.)], which is reduced by Clemmensen’s or Wolff's method 
to sebacic acid, m. p. 134° (dimethyl ester, m. p. 33°). trans- 
«-Decalol, m. p. 63°, b. p. 130°/28 mm., is obtained by alkaline 
reduction of trans-«-decalone, whilst reduction by Willstitter’s 
method gives in addition a liquid decalol (phenylurethane, m. p. 
134°). trans-«-Decalylamine (decahydro-x-naphthylamine), b. p. 
128—129°/29 mm., from trans-«-decaloneoxime, has a much more 
unpleasant odour than $-decalylamine and more quickly absorbs 
carbon dioxide from the air. The benzoyl derivative (Leroux, 
m. p. 195°) is separable into two isomeric products, m. p. 194° and 
112°. A pure acetyl compound, m. p. 127° (Leroux, 182°), is also 
described. 

[With E. Gotx.]—Synthetic methods fail to give cis-«-decalone, 
but the trans-compound is synthesised as follows. cis-2-Carbory- 
cycloheryl-1-butyric acid, m. p. 92—94° (monoanilide, m. p. 125°; 
dianilide, m. p. 196—201°; diethyl ester, b. p. 185°/18 mm., d? 
1-0175, ni? 1-45687), prepared by reduction by Skita’s method 
of y-o-carboxyphenylbutyric acid, is readily isomerised by hydro- 
chloric acid at 200° to trans-2-carborycycloheryl-1-butyric acid, 
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m. p. 92—94° (mixed m. p. with cis-acid, 79—83°; monoanilide, 
m. p. 152°; dianilide, m. p. 210—213°; diethyl ester, b. p. 188°/21 
mm., d? 1-0118, ni’? 1-45537). Both the cis- and the trans-esters 
on treatment with sodium ethoxide give the same ethyl trans- 
a-decalone-8-carboxylate, m. p. 76°, b. p. 171—172°/18 mm., 
1-0692, ni’* 1-49064, containing 40% of enol and 60% of ketone. 
This is also obtained by condensation of cis- or trans-«-decalone 
with ethyl oxalate at —10° to —15° (ethyl «-decaloneoxalate forms 
with aniline a characteristic pyrrolidone, C,,H,,ON,, m. p. 216— 
217°) and subsequent elimination of carbon monoxide at 160— 
180° in a vacuum (some trans-a-decalone is formed during dis- 
tillation). The ethyl «-decalonecarboxylate readily condenses 
with phenylhydrazine to form a phenylpyrazolone, m. p. 199— 
200°. Hydrolysis of the ester with methyl-alcoholic potassium 
hydroxide or, better, with sodium hexahydrophenoxide, gives trans- 
2-carboxy-cyclohexyl-1-butyric acid, whilst ‘‘ ketonic hydrolysis ” 
with 5% aqueous potassium hydroxide yields trans-«-decalone, 
m. p. 33°. 

A detailed account is given of the work on cis- and trans-decalins 
briefly reported earlier (A., 1924, i, 31). Since hydrogenation of 
naphthalene or tetralin leads to a mixture of the two decalins, 
these are best prepared pure from cis- and trans-decalols (m. p. 
105° and 75°) by oxidation to decalones and reduction by Clem- 
mensen’s method, or by dehydration to octalins and hydrogenation 
by Willstatter’s method. The pure decalins differ by 8° in b. p. 
and are therefore separable by careful fractionation of technical 
decalin. cis-Decalin has m. p. —51°, b. p. 193°, d? 0-893 to 0-898, 
n® 1-480 to 1-482, and is identical with Willstitter’s decalin (A., 
1924, i, 628). It is not converted into the trans-isomeride by pass- 
ing it slowly with hydrogen over platinum black at 140—170°. 
trans-Decalin has m. p. —36°, b. p. 185°, d?? 0-8695 to 0-872, nj 
1-4696 to 1-4713. C. 


Condensation of Formaldehyde with p-Aminoacetophenone. 
M. Grapowska and 8. Wem (Roczniki Farmacji, 1924, 2, 130— 
133; from Chem. Zenir., 1924, ii, 209)—When aqueous form- 
aldehyde reacts with p-aminoacetophenone, a compound is obtained, 
m. p. 221°, probably 


2 
It evolves formaldehyde on being heated, leaving crystals, m. p. 


194—195°, which, when heated with aqueous formaldehyde, give 
again the compound of m. p. 221°. G. W. R. 


Syntheses with Sodamide. XIII. Mono-, Di-, and Tri- 
allylacetophenones, Alkylallylacetophenones, and Allyliso- 
butyrones. - A. HALLER, C. Bauer, and P. Ramart (Ann. Chim., 
1924, [x], 2, 269—281).—Allylacetophenone cannot be obtained by 
direct allylation of the sodium derivative of acetophenone, but 
the di- and tri-allylacetophenones and the alkylallylacetophenones 
are obtained by the action of allyl bromide or iodide on mono- or 
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di-allylacetophenone, or on alkylacetophenones in the presence of 

sodamide. Allyl derivatives of benzylacetophenone, 
COPh:CH,°CH,Ph, 

and of isobutyrone are similarly prepared. 

Allylacetophenone, COPh-[CH,],*CH:CH,, obtained by Baeyer 
and Perkin’s method (A., 1884, 63; T., 1885, 47, 242), has b. p. 
128—130°/20 mm. Diallylacetophenone, COPh°CH(C3H;)., b. p. 
148—150°/18 mm., d* 0-9745, n} 1-53023, on further treatment 
with allyl iodide yields triallylacetophenone, COPh°C(C,H;)3, b. p. 
168—170°/18 mm., 0-9815, n% 1-53659. Similarly, propio- 
phenone with allyl iodide yields «-allylpropiophenone, 

COPh:CHMe:C,H,, 
b. p. 1830—132°/16 mm., d* 0-9759, np 1:52447, which on further 
allylation gives «x-diallylpropiophenone, COPh*CMe(C3H;)5, b. p. 
155—156°/14 mm., which does not yield an oxime, and is also 
obtained by the action of allyl iodide on propiophenone. Butyro- 
phenone similarly yields «-allylbutyrophenone, COPh-CHEt-C,H,, 
b. p. 1388—140°/15 mm., d 0-9684, np 1-52168 (oxime, liquid, b. p. 
198°/15 mm.), together with a little ««-diallylbutyrophenone, 
COPh:CEt(C,H;),, b. p. 160—162°/14 mm., d” 0-9761, np 1-52920, 
which yields no oxime. ««-Methylallylpropiophenone, 
COPh:CMe,:C,H,, 

b. p. 255—256°/760 mm., 134—136°/16 mm., d” 0-9682, np 1-51856 
(A., 1913, i, 485), yields no oxime but a crystalline hydrobromide, 
and on reduction with sodium and alcohol gives «-phenyl-B-di- 
methyl-A -penten-a-ol, b. p. 133—134°/13 mm. (phenylurethane, 
m. p. 105—106°), together with «-phenyl-$8-dimethylpentan-«-ol, 
b. p. 141—142°/16 mm. (phenylurethane, m. p. 86°). «a-Methyl- 
allylbutyrophenone, COPh-CMeEt-C,H;, b. p. 140—142°/16 mm.., 
d® 0-9694, mp 1-51928, which yields no oxime, is obtained from 
«-methylbutyrophenone or from «-allylbutyrophenone. «-Ethyl- 
allylbutyrophenone has b. p. 155—157°/14 mm., d” 0-9705, np 
1-52194. Benzylpropiophenone, from propiophenone and benzy! 
chloride, similarly yields benzylallylpropiophenone, 

b. p. 205—208°/17 mm., giving a crystalline bromine compound. 
Benzylallylbutyrophenone, similarly obtained, has b. p. 212— 
214°/20 mm. 

isoButyrone and allyl iodide with sodamide in benzene yield a 
mixture of allylisobutyrone, CMe,(C,;H,;)*CO-CHMe,, b. p. 67-5— 
68-5°/14 mm., and diallylisobutyrone, [CMe,(C,H;)],CO, b. p. 105— 
107°/13 mm., neither of which yields an oxime or a semicarbazone. 
The observed and calculated molecular refractions of the above 
substituted acetophenones show a remarkable concordance, whereas 


ethyl «-benzoyl-Ay-pentenoate shows a pronounced exaltation. 
R. B. 


Semipinacolic Deamination of certain Amino-alcohols. 
A. Orfkov and M. Rocsr (Compt. rend., 1925, 180, 70—73).— 
CPh,(OH)-CH,"NH,, when 
treated with nitrous acid, does not form diphenylethylene oxide, 


. 
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Stated by Paal and Weidenkaff (A., 1906, i, 583). 


The product is stable towards acids, and its oxime, semicarbazone, 
and benzyl derivative are identical with those of deoxybenzoin. 
The change is represented by 


||} —> —> Ph-CO-CH,Ph, 


and is an instance of semipinacolic deamination (cf. McKenzie 
and Roger, A., 1924, i, 650). It is pointed out that this reaction 
may be used to ascertain the migratory tendency of different 
radicals. when treated 
with nitrous acid, gives a crystalline substance, m. p. 98—99°, 
identified as p-methoxydeoxybenzoin (recently obtained by a 
different method), from which it is concluded that the anisyl has 
a greater migratory tendency than the phenyl radical, and that 
the formation of ketones of this type takes place without the 
intermediary formation of glycols or the corresponding oxides. 

A. 


Action of Nitric Acid on Derivatives of Benzophenone. 
L. Exton (Rec. trav. chim., 1925, 44, 99—102).—The low stability 
towards nitric acid of 3: 5-dibromo-4-aminobenzophenone (this 
vol., i, 44) as compared with 4 : 4’-tetramethyldiaminobenzophenone 
(cf. van Romburgh, A., 1888, 1196), and of 3 : 5-dibromo-4-amino- 
benzoic acid as compared with 3: 5-dinitro-4-aminobenzoic acid 
(cf. A., 1923, i, 390), is attributed to the bromine atoms. This is 
confirmed by the fact that 3:5: 3’: 5’-tetrabromo-4 : 4’-tetra- 
methyldiaminobenzophenone, m. p. 165° (as prepared in 65°% 
yield by reaction of the calculated amount of bromine with a 
dilute hydrochloric acid solution of Michler’s ketone; cf. Nathan- 
son and Miiller, A., 1889, 1188), is converted by boiling nitric acid 
(d@ 1-48) into 2 : 6-dibromo-4-nitrophenylmethylnitroamine, m. p. 
91°, which oxidation serves to orient the bromine groups in the 
benzophenone. By the action of cold nitric acid, 3:5: 3’: 5’- 
tetrabromo-4 : 4'-dimethyldinitroaminobenzophenone, decomp. ca. 235°, 
is obtained (yield 100°), and since with boiling acid it yields 
2 : 6-dibromo-4-nitrophenylmethylnitroamine, it is regarded as an 
intermediate product in the formation of the latter. F. M. H. 


Molecular Compounds of Aromatic Aminoketones. P. 
PFEIFFER [with F. GorBreL and O. ANGERN] (Annalen, 1924, 440, 
265—289).—4 : 4'-Tetramethyldiaminobenzophenone (Michler’s 
ketone) forms additive compounds with one molecular proportion 
of resorcinol [greenish-yellow, m. p. 127—128° (decomp.)], «-naphthol 
[similar, m. p. 87—88° (decomp.)], and $-naphthol (canary yellow, 
m. p. 106—107°). The following similar additive compounds are 
also described: p-methoxyphenyl p-dimethylaminostyryl ketone— 
a-naphthol (1:1), orange, m. p. 80°, and di-p-dimethylaminostyryl 
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ketone-resorcinol (2:1), dark-red, with green reflex, m. p. 105— 
107°. The melting points of mixtures of various aminoketones 
with hydrocarbons, phenolic ethers, and amines, from which no 
additive compounds could be isolated, are tabulated. 

The intensity of colours of solutions of aminoketones in benzene, 
aniline, dimethylaniline, and guaiacol follow the order benzene < di- 
methylaniline < aniline, and benzene < dimethylaniline < phenol, this 
being the reverse of the colour-gradation of similar solutions. of 
benzoquinone. Solutions of the aminoketones in alcohol are more 
deeply coloured than those in benzene and ether. It is concluded 
that the components of the additive compounds are linked together 
by the residual valency of the carbonyl group of the aminoketone, 
to which a hydrogen atom of the amino or hydroxyl group of the 
amine or phenol becomes attached. The strong colorations of 
solutions of aminoketones in organic acids are similarly explained. 

The intensity of coloration of solutions of di-p-dimethylamino- 
styryl ketone in primary aliphatic alcohols decreases in the order : 
allyl, benzyl, methyl, ethyl, propyl, amyl, and hexyl alcohols, 
and in secondary and tertiary alcohols in the order: isopropyl 
alcohol, benzhydrol, tert.-butyl alcohol, and _ triphenylcarbinol. 
Colorations derived from aminoketones and phenols are more 
intense, and can be used for detecting phenols in commercial 
phenolic ethers. This effect, as well as that of the above-mentioned 
transference of a hydrogen atom, is ascribed to the greater residual 
affinity of the aromatic nucleus, compared with that of alkyl 
groups, for the oxygen or nitrogen atom, respectively, which tends 
to loosen the linking of the hydrogen atom. F. G. W. 


Indones. VI. Methods of Preparation of Indones. R, DE 
Fazt (Gazzetta, 1924, 54, 996—1000).—In the preparation of indones 
by treating an aromatic ketone with the ester of an «-brominated 
aliphatic acid in presence of zinc dust and thus obtaining the ester 
of a substituted lactic acid, the latter need not be isolated, since its 
ester gives a good yield of indone when treated with cold con- 
centrated sulphuric acid: R-COPh+CHBrR’-CO,Et+Zn= 
and the latter +H,O=ZnO+HBr-+- 
OH-CPhR-CHR’-CO,Et > OH-CPhR-CHR’-CO,H> CPhR‘CR”-CO,H 


a Caco. This reaction appears to be a general one 


for $-phenyl-lactic esters containing a substituent, R’, in the 
«-position. When no such group is present, the indone formed often 
undergoes rapid transformation into the corresponding truxone 
(cf. A., 1920, i, 316). 


Migration of the «-Naphthyl Radical. E. Luce (Compt. 
rend., 1925, 180, 145—148).—No migration of a radical occurs 
when silver nitrate or mercuric oxide reacts with the iodohydrins 
of as-phenyl-«-naphthylethylene (Acree, A., 1904, i, 743) and of 
phenyl-«-naphthylpropylene, CPh(Cj >H,);CHMe (m. p. 55—6l1°, 
b. p. 232—236°/22—23 mm.), the reagents merely removing the 
elements of hypoiodous acid. 8-Hydroxy-8-phenyl-B-1-naphthyl- 
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ethylamine, C1 m. p. 161° [hydrochloride, 
m. p. 244° (decomp. ), chloroplatinate, decomp. above 187°], from 
magnesium «-naphthyl bromide and w-aminoacetophenone hydro- 
chloride, is converted by nitrous acid (cf. McKenzie and Roger, 
T., 1924, 125, 844) into phenyl «-naphthylmethyl ketone, m. p. 56-5— 
57° (oxime, m. p. 143—151°). The constitution of this substance 
follows from the synthesis of the other possible product (which 
would result if the phenyl] radical migrated instead of the naphthy]), 
namely, a-naphthyl benzyl ketone, m. p. 64-5—65°, prepared from 
phenylacetyl chloride and naphthalene, and also by oxidation of 
the product of interaction of magnesium «-naphthyl bromide and 
phenylacetaldehyde. 8-Naphthyl benzyl ketone, m. p. 99-5° (picrate), 
is also produced in the above Friedel and Crafts reaction. The 
compound previously described by Graebe and Bungener (A., 
1879, 807) as a-naphthyl benzyl ketone, m. p. 57°, was a mixture 
of the «- and 8-isomerides. G. M. B. 


Beckmann Transformation. II. K. von Auwers and 
O. Jorpan (Ber., 1925, 58, [B], 26—36; cf. A., 1924, i, 743).— 
Further examination of the oximes of a number of o-hydroxy- 
phenyl ketones, OH’C,H,°CR:N-OH, in which R is an alky! group, 
confirms the validity of Meisenheimer’s conception of the course 
of the Beckmann transformation (cf. A., 1922, 1, 152; 1924, i, 432, 
433). In cases in which R is an aryl radical, the relationships are 
less well defined and it is doubtful whether the transformation occurs 
entirely in a given direction; in any case, its course cannot be 
safely predicted in accordance with Beckmann’s electrochemical 
conceptions (cf. A., 1923, i, 228), which require further develop- 
ment. 

Oximation of 4(5-hydroxy)-m-xylyl methyl ketone leads to the 
production of the corresponding n-oxime, m. p. 121—121-5°, in 
addition to the h-oxime, m. p. 143°, described previously (A., 
1916, i, 35). The former compound, in contrast to the latter, 
does not yield a nickel derivative. The dibenzoates of the n- and 
h-oximes have m. p. 109—110° and 143-—1445°, respectively. 
The n-oxime is converted by boiling, dilute sodium hydroxide 
solution into the h-oxime, which is stable under this treatment. 
The reverse transformation could not be effected by acids since the 
h-oxime is converted by cold formic acid, hydrogen chloride 
dissolved in glacial acetic acid, or concentrated aqueous hydro- 


chloric acid into 1:3: 5-trimethylbenzoxazole, 


whereas the n-oxime is unaffected by acids. The h-oxime is con- 
verted by Beckmann’s mixture at the atmospheric temperature 
quantitatively into 1:3: 5-trimethylbenzoxazole, whereas the 
n-oxime remains for the most part unchanged. Phosphorus 
pentachloride in the presence of ether at 0° gives the oxazole in 
almost quantitative amount from the h-oxime, whereas a product 
containing phosphorus and a little oxazole derivative is obtained 
from the n-oxime. The h-oxime boils at 180°/10 mm., almost with- 
out decomposition, but at 180—210°/760 mm. it yields 1 :3 : 5-tri- 
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methylbenzoxazole. The isomeric oxime is converted at 180— 
185°/10 mm. into the h-oxime. The hydrochlorides of the h- and 
n-oxime, m. p. 128—130° (decomp.), and 150° (decomp.) after 
— at 145°, pass into 1:3: 5-trimethylbenzoxazole when 
heated. 

6-Hydroxy-m-tolyl methyl ketoxime, m. p. 145°, b. p. 168— 
170°/14 mm., 265—267°/760 mm. (cf. Anschiitz and Scholl, A., 
1911, i, 316), is transformed by potassium hydrogen sulphate 
at 150—160° or by phosphorus pentachloride in ethereal solution 
into 1:4-dimethylbenzoxazole. Phenyl 6-hydroxy -m- tolyl 
ketoxime, m. p. 134—135°, is converted by phosphorus 
pentachloride at —10° mainly into 1-phenyl-4-methylbenzoxazole, 
together with small amounts of o0-benzamido-p-cresol and 
traces of a phosphoric ester; at the atmospheric temperature, 
the oxazole derivative is produced in relatively smaller amount, 
together with -hydroxytoluanilide and a phosphoric ester, 
m. p. 187—189°, which has not been more closely examined. The 
hydrochloride of the oxime passes when heated into the oxazole 
derivative together with unchanged oxime, o-benzamido-p-cresol, 
and traces of p-hydroxytoluanilide. 2 : 2’-Dihydroxybenzophenone, 
m. p. 104—105°, is converted at 250° into 1-0-hydroxyphenylbenz- 
oxazole, m. p. 120—121°, which is also prepared from pheny] salicylate 
and o-aminophenol at 200°. 


Beckmann Transformation. III. K. von Auwers, M. 
LEcHNER, and H. BunpESMANN (Ber., 1925, 58, [B], 36—51).— 
The remarkable readiness with which the oxime of 4(5-hydroxy)- 
m-xylyl methyl ketone or its methyl ether is converted by acids 
into 4-amino-m-5-xylenol or the corresponding methyl ether (von 
Auwers and Borsche, A., 1916, i, 34) has occasioned the examin- 
ation of a lengthy series of ketoximes in similar circumstances. 
The oximes are boiled with hydrochloric acid (17—18%) during 
1—14 hours and the products are separated into regenerated 
ketone and basic substances by the usual methods. The oximes 
of the following ketones do not give any amine: o-hydroxy.-, 
o-chloro-, 0-iodo-, o-nitro-, o-amino-, 2-hydroxy-3-methyl-, 2-hydr- 
oxy-4-methyl-, 2-hydroxy-5-methyl-, and 2-hydroxy-3 : 5-dimethy).-, 
m-methyl-, m-methoxy-, p-methoxy-, 3: 4-dimethyl-, 4-methoxy- 
3-methyl-, 4-hydroxy-3-methyl-, and 3 : 5-dimethyl-acetophenones, 
2-hydroxy-5-methylpropiophenone. The percentage of amine 
yielded by the following ketoximes is placed in brackets after the 
name of the parent ketone: o-methylacetophenone (40); o-meth- 
oxyacetophenone (40); 2-methoxy-3-methylacetophenone (trace) ; 
2 : 4-dimethylacetophenone (40); 2 : 4-dimethylpropiophenone (40) ; 
2:4-dimethylbenzophenone (40); 4-methoxy-2-methylacetophen- 
one (75); 4-hydroxy-2-methylacetophenone (80); 2-methoxy- 
4-methylacetophenone (80); 2:5-dimethylacetophenone (37); 
2: 5-dimethylbenzophenone (37); 2-methoxy-5-methylacetophen- 
one (33); 2-methoxy-5-methylpropiophenone (33); 2 : 5-diethyl- 
acetophenone (35); 2:5-dipropylacetophenone (30); 3: 5-di- 
methylacetophenone (25); 2-hydroxy-4 : 6-dimethylacetophenone 

[* 


7 


i. 266 ABSTRACTS OF CHEMICAL PAPERS. 


(100); 2-methoxy-4 : 6-dimethylacetophenone (100). It appears, 
therefore, that under these conditions only those oximes which 
contain a substituent undergo the Beckmann transformation to a 
greater or less extent and that this rearrangement occurs when the 
substituent is an alkyl or methoxy group, but not when it is a 
halogen atom or a hydroxy, nitro, or amino group. The change 
does not depend on the nature of the second radical united to the 
C°N-OH group and is not affected by the electrochemical character 
of the substituent or by steric influences. It appears most prob- 
able that the course of the change depends on the amount of residual 
valency available at the carbon atom of the benzene nucleus which 
is attached to the C-N-OH group and that the tendency of this 
atom to unite with the nitrogen atom of the oximino group with 
production of an amine is greatest when the residual valency is 
greatest. 

The following substances are described incidentally : o-methoxy- 
acetophenoneoxime, m. p. 96—96-5°; m-methoxyacetophenone- 
oxime, b. p. 159°/9 mm.; p-methoxyacetophenoneoxime, m. p. 86— 
87°: m. p. 132—133°: 
2-methoxy-3-methylacetophenone, b. p. 115°/12 mm., di*? 1-0610, 
d? 1-060, nif? 1-52441, 1-5240; 2-methoxy-3-methylacetophenone- 
oxime, m. p. 96—97°; 4-hydroxy-3-methylacetophenoneoxime, m. p. 
92-5—93-5°; 4-methoxy-3-methylacetophenone, b. p. 145—146°/14 
mm. (oxime, m. p. 101-5—102-5°); 4-hydroxy-2-methylacetophenone- 
oxime, m. p. 153—154°; 4-methoxy-2-methylacetophenoneoxime, 
m. p. 81-5—82° (corresponding semicarbazone, m. p. 194—195° 
after softening); 2-methoxy-5-methylacetophenoneoxime, m. p. 89— 
90°; 2-ethoxy-5-methylacetophenone, m. p. 44—45° (oxime, m. p. 
107°; semicarbazone, m. p. 195—196°); isopropoxry-5-methylaceto- 
phenone, b. p. 136—137°/15 mm. (semicarbazone, m. p. 174—175° ; 
oxime, m. p. 93°); 2-hydroxy-5-methylpropiophenoneoxime, m. p. 
135° (corresponding semicarbazone, m. p. 211—212°); 2-hydroxy- 
3 : 5-dimethylacetophenone, m. p. 53—54°, b. p. 124-5—126°/16 mm. 
(ovime, m. p. 139:5—141°); 2-methoxy-3 : 5-dimethylacetophenone, 
b. p. 132—133°/14 mm. (oxime, m. p. 86—86-5°); 0-methylaceto- 
phenoneoxime, m. p. 61-5—63°; m-methylacetophenoneoxime, m. p. 
54—56° (sodium salt); 2 : 4-dimethylpropiophenone-p-nitrophenyl- 
hydrazone, m. p. 154—155°; s-m-aylylmethylearbinol, b. p. 115— 
116°/12 mm.; 3: 5-dimethylacetophenone, b. p. 236—237° (oxime, 
m. p. 114—114-5°; p-nitrophenylhydrazone, m. p. 179—180°); 
2 : 5-dimethylbenzophenoneoxime, m. p. 1385—135-5°; 2 : 5-diethyl- 
acetophenoneoxime, b. p. 168°/16 mm.; p-dipropylbenzene, b. p. 
109°/22 mm., d? 0-856, 1-48775, 1-4914; 2: 5-dipropyl- 
acetophenone, b. p. 140—141°/14 mm. (oxime, b. p. 182°/18 mm.) ; 
o-chlorophenylmethylearbinol, b. p. 115—116°/12 mm.; 0-chloro- 
acetophenone, b. p. 113°/18 mm., d? 1-198, n'8* 1-54453, n¥, 1-5483 
(oxime, m. p. 112—113°); 0-iodoacetophenone, b. p. 139—140°/12 
mm., d;? 1-746, 1-61634, nf, 1-6173 (oxime, m. p. 130—132°) ; 
o-chlorobenzophenone, m. p. 52—56° (oxime, m. p. 125°); o-nitro- 
benzophenoneoxime, m. p. 122—123°. H. W 


4 


ORGANIC CHEMISTRY. i. 267 


Acid, Salt, Ester, and Adduct. D. Vortanperr (Ber., 1925, 
58, [B], 118—143).—Observations on the liquid-crystalline pro- 
perties of acids, salts, and esters have led the author to the con- 
clusion that these are dependent on the linear form of the molecule 
and on the strain between the component parts, which diminishes 
in the order ester —> acid —> salt. Similarly, geometrical and 
energetic conceptions are derived from the study of additive com- 

unds in which the strain exists between complete molecules. 
In the case of the «-unsaturated phenolic ketones, it is shown that 
the free phenols, their alkali salts, and acyl and alkyl derivatives 
have the same structure, but differ from one another with regard 
to energy. Just as the liquid-crystalline properties of acids 
diminish in the order salt —> acid —> ester, so also the colour 
of the phenolic ketones decreases in the series alkali salt —> phenol 
—> ester. Chemically, the great strain between alkali metal and 
phenolic oxygen appears to be established by the greater difficulty 
with which the sodium salts of «-unsaturated, phenolic ketones 
form additive compounds either at the double bond or the carbonyl 
group in comparison with the corresponding free phenols and their 
alkyl derivatives. 

«a-Unsaturated Phenolic Ketones, their Acyl and Alkyl 
Derivatives [with H. Hiemescu, K. SchozNEMANN, W. ScHADE, 
and K. Kunze].—Phenyl] p-hydroxystyryl ketone gives an unstable 
ammonium salt, methyl ether, m. p. 76° (dibromide, m. p. 140°), 
and benzoate, m. p. 104—105°. The same pyrazoline derivative, 
m. p. 146°, is obtained by the action of phenylhydrazine on the 
ketone in acetic acid solution or on its sodium salt. Reduction 
with sodium amalgam transforms the ketone into a substance, 
C,;H,,0, or C,;H,,0,, m. p. 81—83°, which appears to yield a 
diacetyl derivative. The acetyl compound, m. p. 90°, and benzoyl 
derivative, m. p. 142°, of p-hydroxyphenyl styryl ketone are 
described. p-Hydroxyphenyl p-hydroxystyryl ketone, m. p. 197°, 
yields a bluish-black hydrochloride-A, an acetyl derivative, m. p. 146°, 
and a benzoyl compound, m. p. 185°. p-Methoxyphenyl p-hydroxy- 
styryl ketone, m. p. 180° (hydrochloride-A; acetate, m. p. 144°; 
benzoate, m. p. 141°), and p-hydroxyphenyl p-methoxystyryl ketone, 
m. p. 188—190° (hydrochloride-A; acetate, m. p. 101°; benzoate, 
m. p. 154°), are described. The green and yellow modifications 
of di-p-hydroxystyryl ketone described by Zincke and Mulhausen 
(A., 1903, i, 265) are formed respectively by the decomposition of 
the coloured hydrohalides-A with water and by precipitation of 
the alkali salts of the ketone with acetic acid or carbon dioxide 
(the hydrochloride and hydrobromide are described). The yellow 
form can be preserved indefinitely, whereas the green modification 
is unstable, particularly in solution. Both varieties yield the same 
acetate, m. p. 166°, and benzoate, m. p. 208°, the differences in the 
rate of acetylation by cold acetic anhydride appearing to depend 
on the different solubilities in the reagent. Both varieties are 
remarkably stable towards light in the presence of uranyl acetate. 
Di-p-hydroxybenzylidenecyclopentanone exists similarly in a stable 
yellow form, m. p. above 300° (decomp.), and a less wry green 
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modification which passes into the yellow form below its melting 
point; the hydrochloride-A, hydrobromide-A, diacetate, m. p. 240°, 
dibenzoate, needles, m. p. 236° (corr.), leaflets, m. p. 239° (corr.), 
and dicarbethoxy derivative, m. p. 188° (corr.) or 193° (corr.), are 
described. The yellow variety, m. p. about 293° (corr., decomp.), 
and the green modification, m. p. about 291° (corr., decomp.), of 
di-p-hydroxybenzylidenecyclohexanone are less stable than the corre- 
sponding cyclopentanone derivatives and somewhat readily undergo 
interconversion; the hydrochloride-A, hydrobromide-A, diacetate, 
m. p. 187° (corr.), dibenzoate, m. p. 222° (corr.) and 261° (corr.), 
and dicarbethoxy derivative, m. p. 136° (corr.) and 167° (corr.), 
are described. Dianisylidenecyclohexanone (monohydrochloride) 
appears to exist only in the yellow form, m. p. 166° (corr.) and 178° 
(corr.). Reduction of di-p-hydroxybenzylidenecyclohexanone with 
sodium amalgam and alcohol in the presence of ammonium 
chloride yields di-p-hydroxybenzylcyclohexanol, m. p. 185° (corr.) 
[triacetate, m. p. 133° (corr.); tribenzoate, m. p. 168° (corr.)]. 
8-Methyleyclohexanone does not condense with p-hydroxybenz- 
aldehyde in the presence of alkali, but in alcoholic solution saturated 
with hydrogen chloride yields di-p-hydroxybenzylidenemethylcyclo- 
hexanone, which exists in a stable yellow and a less stable green 
form, m. p. 236° (corr.); the monohudrochloride-A, disodium salt, 
diacetate, m. p. 180° (corr.), and dibenzoate, m. p. 195—196° (corr.), 
are described. Dianisylidene-8-methylcyclohexanone, m. p. 114°, 
is prepared by methylating the corresponding hydroxy compound 
or by the condensation of anisaldehyde with methylcyclohexanone 
in the presence of hydrogen chloride; in the presence of alkali 
in the latter reaction, anisylidene-8-methylcyclohexanone, m. p. 
96—97°, is produced. The latter substance condenses with 
p-hydroxybenzaldehyde in the presence of hydrogen chloride to 
yield which 
exists only in a yellow form, m. p. 199° (corr.) [hydrochloride-A; 
sodium salt; acetate, m. p. 172° (corr.)]. Salicylaldehyde con- 
denses with cyclopentanone and cyclohexanone in alkaline solution 
to give disalicylidenecyclopentanone, m. p. 193° (decomp.), and 
disalicylidenecyclohexanone, m. p. 150°, whereas in an acid medium 
dilactones appear to be produced (cf. Borsche and Seyer, A., 1912, 
i, 891). 

Sodium salts [with H. Hremiscu].—The sodium salts of the 
following compounds are prepared by adding a solution of sodium 
ethoxide to an ethyl-alcoholic solution of the phenolic ketone or, 
preferably, by treatment of an absolute ethereal solution of the 
ketone with sodium methoxide dissolved in methyl alcohol: 
p-hydroxybenzoic acid, C,H,O,Na,; methyl p-hydroxybenzoate, 
p-hydroxycinnamic acid, C,H,0,Na,; methyl p-hydroxycinnamate ; 
p-hydroxypheny] styryl ketone; p-methoxypheny] p-hydroxystyry] 
ketone; phenyl p-hydroxystyryl ketone; p-hydroxypheny]l p-hydr- 
oxystyryl ketone; di-p-hydroxystyryl ketone; p-hydroxybenzy]- 
idene-p-anisylidenemethylcyclohexanone ; di-p-hydroxybenzylidene- 
methylcyclohexanone; di-p-hydroxybenzylidenecyclohexanone; di- 
p-hydroxybenzylidenecyclopentanone ;_ disalicylidenecyclohexanone. 
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Adducts of Di-p-hydroxybenzylidene Derivatives of Ketones 
with Hydrogen Chloride and Bromide [with H. Hremisca, 
K. SCHOENEMANN, and W. Scuape].—The capacity of the dry 
hydroxyketones or their monohydrohalides to add hydrogen chloride 
or hydrogen bromide has been examined. The green form of 
di-p-hydroxystyryl ketone or its monohydrohalide absorbs more 
hydrogen halide than the yellow variety; the final product corre- 
sponds approximately with the addition of 2HCl or 2HBr. The 
yellow modification of di-p-hydroxybenzylidenecyclopentanone adds 
2 mols. HCl, whereas the green variety adds only 1 mol. Either 
form combines with 2 mols. HBr; the monohydrobromide is pre- 
pared by passing hydrogen bromide into the ketone dissolved in 
alcohol or glacial acetic acid. The yellow variety of di-p-hydroxy- 
benzylidenecyclohexanone gives a dihydrochloride and dihydro- 
bromide, whereas the green modification absorbs 1 or 2 mols. 
HBr; the salts are unusually stable towards water. 

Action of Hydroxylamine on Phenyl p-Hydroxystyryl 
Ketone and Phenyl »-Methoxystyryl Ketone [with K. ScHoENE- 
MANN].—Phenyl p-hydroxystyryl ketone is transformed by hydr- 
oxylamine in — solution into 3-phenyl-5-p-hydroxyphenyl-4 : 5- 

dihydroisooxazole, (C,Hy oH m. p. 147° (acetate, m. p. 
104°; benzoate, m. p. 158—160°; methyl ether, m. p. 103°), whereas in 
glacial acetic acid solution 3-phenyl-5-p-hydroxyphenylisooxazole, 
m. p. 165—166°, is produced in varying and small yield; the 
constitution of the latter substance is established by its conversion 
into the known 3-phenyl-5-p-methoxyphenylisooxazole, m. p. 120°. 
Phenyl p-methoxystyryl ketone and hydroxylamine in alkaline 
solution give mainly ill-defined products with smaller amounts of 
3-phenyl-5-p-methoxyphenylisooxazole and 3-phenyl-5-p-methoxy- 
pheny]l-4 : 5-dihydroisooxazole. H. W. 

Indones. VII. Constitution and Synthesis of Truxones. 
R. DE Fazi (Gazzetta, 1924, 54, 1000—1009).—Under the influence 
of the ultra-violet rays emitted by a quartz mercury vapour lamp, 
3-phenyl-2-methylindone in benzene solution gives rise to two 
diphenyldimethyltruxones, 


co 
4 
CMe—CMe / Me—CPh 


(1) white crystals, m. p. 307—308°; (2) pale canary-yellow prisms, 
m. p. 259—260°. These compounds combine with neither chlorine 
nor bromine, but react with concentrated sulphuric acid to form 
3-phenyl-2-methylindone. When the latter is exposed in benzene 
solution to the action of ordinary sunlight, the truxone of m. p. 
307—308° is formed together with what appears to be a third 
isomeride, yellow crystals, m. p. 174—176°. 
3-Pheny]-2-methylindoneoxime undergoes no change when 
exposed in benzene solution to ultra-violet light, but under similar 
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conditions the phenylhydrazone yields a compound, red lamin, 
m. p. 73—75°, which may possibly be the isophenylhydrazone. 

A third diphenyltruxone, yellow needles, m. p. 184— 
185°, is obtained when the colourless isomerides formed by treating 
ethyl 88-diphenyl-lactate with concentrated sulphuric acid (cf. A., 
1920, i, 316) is exposed in benzene solution to ultra-violet light. 
The existence of a fourth isomeride appears probable. 

Truxones derived from monosubstituted indones are indifferent 
towards concentrated sulphuric acid, which, however, readily 
converts those from disubstituted indones into the indones them- 
selves. This difference in behaviour is shown in more marked 
degree by the indones, which, in the absence of an alkyl or a pheny] 
group in the 2- or 3-position, are converted into truxones as soon 
as they are formed. 


Acid Character of Ketoximes. P. Prerimrrer, G. Arm- 
BRUSTER, P. Backes, and H. OBERLIN (J. pr. Chem., 1924, [ii], 108, 
341—355).—Certain oximes of the hydrochalkone group are 
abnormally weak acids. The relationship of this property to 
constitution has been investigated by comparison of the following 
five oximes. Condensation of alcoholic o-vanillin and p-methoxy- 
acetophenone in presence of sodium hydroxide gives p-hydrory- 
phenyl 2 : 3-dimethoxystyryl ketone (4'-hydroxy-2 : 3-dimethoxychalk- 
one) (yield 61%), m. p. 143°, which forms a sodium salt, and an 
acetyl derivative, m. p. 113-5°; methylation yields p-methoryphenyl 
2 : 3-dimethoxystyryl ketone, m. p. 102—103°, or this may be prepared 
by condensation of o-vanillin methyl ether and p-methoxyaceto- 
phenone (yield 91%). Its acetic acid solution is reduced by 
hydrogen in presence of catalytic platinum, forming p-methoxy- 
phenyl 8-2 : 3-dimethoxyphenylethyl ketone, m. p. 583 —54° (yield 60°,) ; 
oxime (a), m. p. 123—128°; p-methoxyphenyl 8-p-methoxypheny]- 
ethyl ketoxime (b); phenyl 8-p-methoxyphenylethyl ketoxime (c); 
p-methoxyphenyl $-phenylethyl ketoxime (d) ; and phenyl 8-pheny!- 
ethyl ketoxime (e). The solubilities of these ketoximes per 100 mols. 
of aqueous sodium hydroxide at the ordinary temperature are 0-2, 
0-4, 0-5, 0-6, and 0-6 mol., respectively, whence it appears that the 
small solubility in alkali is not due to the methoxy groups. For 
phenyl benzyl ketoxime and the oxime, m. p. 78—79°, of phenyl 
5-phenylbutyl ketone (m. p. 45—46°, b. p. 160°/3 mm., prepared by 
catalytic reduction of cinnamylideneacetophenone) the solubilities 
are 4-7 mol. and nil, respectively. By comparison with (e), it is 
concluded that solubility in alkali is increased by diminution of the 
number of methylene groups between the phenyl and ketoximino 

ups and vice versa. The solubilities of acetophenoneoxime, 
phenyl ethyl ketoxime, phenyl propyl ketoxime, and phenyl butyl 
ketoxime are 93, 60, 30, and 11; hence the acidity is greatly 
increased by elimination of the second phenyl group, whilst it is 
decreased by lengthening the aliphatic chain. o0-Vanillin and aceto- 
phenone yield phenyl 2-hydroxy-3-methoxystyryl ketone, m. p. 111° 
(yield 36%); potassium salt; acetyl derivative, m. p. 124-5°. 

F. M. H. 


> 


ORGANIC CHEMISTRY. i, 


Quinhydrones. P. Preirrer [with F. and 0. ANGERN| 
(Annalen, 1924, 440, 241—264).—The influence of substituents on 
the colour of quinhydrones is in the same order as that observed 
among other substituted chromophores, supporting the view that 
quinhydrones are additive compounds held together by residual 
valencies of the nuclei, rather than by those of the substituent 
groups (cf. Willstatter and Piccard, A., 1908, i, 475). The colours 
of phenol quinhydrones show no parallelism with the halochromy of 
quinones with acids. Analogy between quinhydrones and additive 
compounds of ketones of the type R*CO-CH:CH:CO-R having been 
established (Pfeiffer and Béttler, A., 1919, i, 62; Pfeiffer and 
Flater, A., 1922, i, 341), the following additive compounds of the 
type R-CH:CH-CO-CH:CH:R were obtained from ketones: distyryl 
ketone-resorcinol (1 : 1), yellow, m. p. 95°; distyryl ketone-«-naphthol 
(1:2), canary yellow, m. p. 68°; dimethoxystyryl ketone—resorcinol 
(1:2), orange, m. p. 88—90°; dimethoxystyryl ketone-a«-naphthol 
(2: 3), m. p. 69° (cf. K. H. Meyer, A., 1910, i, 179); dimethoxystyr yl 
ketone-8-naphthol (2:3), yellow, m. p. 73—74°; perchloroindone- 
acenaphthene (1 : 1), orange, m. p. 132-—133° after softening at 129°; 
perchloroindone—fluorene (1 : 1), orange, m. p. 10O—102°; perchloro- 
indone—durene (1:1), golden-yellow, m. p. 70—71° (decomp.); per- 
chloroindone-scatole (1:1), reddish-brown, m. p. 119121"; per- 
chloroindone—«-naphthol, crystallising with benzene (0-5 mol.), dark 
red, or with acetic acid (0-5 mol.), red, m. p. 108—109°; perchloro- 
indone-B- naphthol (1:1) (+-0-5C,H,), orange, m. p. 88—91° after 
sintering; and perchloroindone—x- naphthol methyl ether (1:1), 
brownish-yellow, m. p. 100—103°. Colours of solutions of the 
above ketones and of dicinnamylideneacetone and dibromoindone in 
benzene, anisole, phenol, aniline, and dimethylaniline are in the 
same order of intensity, but with gradation less marked, as those 
of quinones in the same solvents. It is concluded that the form- 
ation of quinhydrones from quinones depends rather on the above 
unsaturated ketonic grouping than on the six-membered ring 
structure. Pure perchloroindone has m. p. 151—152°. F.G.W. 


Oxidation of o-Quinones. G. CHARRIER and A. BERETTA 
(Gazzetta, 1924, 54, 988—995).—Owxidation by means of alkaline 
permanganate solution of most o-quinones, including those derived 
from heterocyclic hydrocarbons, results in addition of two hydroxyl 
groups to the quinone grouping, followed by scission of the peroxide 
linking and formation of two carboxyls : 

‘C—O *C(OH):O 
i 

By this method of oxidation, o-benzoquinone gives oxalic acid ; 
8-naphthaquinone, phthalonic acid; acenaphthenequinone, 
naphthalic, 2 : 6-dicarboxyphenylglyoxylic, and hemimellitic acids ; 
phenanthraquinone, diphenic acid; 2-phenylnaphthatriazolequin- 
one, 1-phenyl-4-o-carboxypheny]-1 : 2 : 5-triazole-3-carboxylic acid, 
and 2-p-chlorophenylnaphthatriazolequinone the corresponding 
p-chloro compound. The last three quinones yield, respectively, 


_> 2°CO,H 
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the same dicarboxylic acids when oxidised by means of an acetic 
acid solution of hydrogen peroxide, whilst 6-naphthaquinone gives 
phthalic acid and acenaphthenequinone yields naphthalic acid. 


Polyhydroxymethylanthraquinones. IV. Condensation of 
Opianic Acid with Substituted Phenols. Orientation in 
the Preparation of Anthraquinones. R. A. JacoBson and 
R. Apams (J. Amer. Chem. Soc., 1924, 46, 2788—2793).—Although 
the phthalides obtained by the condensation of opianic acid with 
cresol and tolyl ethers (Bistrzycki, A., 1920, i, 436; 1923, i, 1209) 
could not be reduced to the corresponding benzylbenzoic acid 
derivatives, the phthalides similarly obtained from p-bromophenol 
or p-bromocresol are readily reduced to benzylbenzoic acid deriv- 
atives, with elimination of the bromine atom. Accordingly, the 
methoxy group para to the CH group of the phthalide cannot be 
the cause of the resistance to reduction of Bistrzycki’s compounds. 
Conversion of the benzylbenzoic acids into anthraquinones gives 
et results, owing to the sulphonating action of the sulphuric acid. 

romination, however, yields derivatives brominated para to the 
hydroxyl, which condense almost quantitatively to the anthrone (cf. 
A., 1924, i, 752), from which the anthraquinone is readily obtained 
on oxidation. 

Opianic acid (3 : 4-dimethoxybenzaldehyde-2-carboxylic acid) 
and p-bromo-o-cresol with 85% sulphuric acid give in 55% yield 
5 : 6-dimethoxy-2-(5'-bromo-2'-hydroxy-m-tolyl)phthalide (I), m. p. 

MeO CO Br 204—205°, which on reduction with zinc 

and 10% sodium hydroxide solution 
OMe Oo | yields 90% of the theoretical amount 
/)Me of 3:4-dimethoxyphenyl -2’ - hydroxy - 

CH’ OH iolylmethane-2-carboxylic acid, m. p. 137— 

L 138°. Bromine in acetic acid converts 

(I) this into 3 : 4-dimethoxyphenyl-5'-bromo- 
2’-hydroxy-m-tolylmethane-2-carboxylic acid (II), m. p. 190—191° 
(yield 67%), which with concentrated sulphuric acid gives 
(yield 91%) 8-bromo-5-hydroxy-1 : 2-dimethoxy-6-methyl-9-anthrone 
(LII), oxidised by chromic acid in acetic acid to 8-bromo- 
5-hydroxy-1 : 2-dimethoxy-6-methylanthraquinone, yellow needles, 


OMe Br 00 Be 
seis OMe/ CO.H 


OH 


CH, OH 

m. p. 193—193-5°. This substance is a bromodimethyl ether of 
morindone and with sulphuric acid gives a similar reaction to 
morindone. Opianic acid and g-bromophenol similarly give 
5 : 6-dimethoxy-2-(5'-bromo-2'-hydroxyphenyl)phthalide, m. p. 219— 
220°, from which on reduction with zine and sodium hydroxide 
2’ -hydroxy-3 : 4-dimethoxydiphenylmethane-2-carboxylic acid, m. p. 
158-5—140°, is obtained in 74°, vield. R. B. 
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Trihydroxymethylanthraquinones. V. Synthesis of Mor- 
indone. R. A. Jacopson and R. Apams (J. Amer. Chem, Soc., 
1925, 47, 283—290).—3 : 4-Dimethoxypheny]l-2’-hydroxy-m-tolyl- 
methane-2-carboxylic acid (cf. preceding abstract) is converted by 
cold 85% sulphuric acid into 5-hydroxy-1 : 2-dimethoxy-6-methyl- 
9-anthrone, which was oxidised to 5-hydroxy-1 : 2-dimethoxy- 
6-methylanthraquinone, m. p. 138-5—139°, by chromic oxide in glacial 
acetic acid. This compound was converted into 5-acetoxy-1 : 2- 
dimethoxy-6-methylanthraquinone, m. p. 185—185-5°, by acetic 
anhydride and finally demethylated with hydrobromic acid, giving 
1 :2:5-trihydroxy-6-methylanthraquinone, orange-red needles, m. p. 
281—282°, which was shown to be identical with natural morindone. 
The synthesis of 1 : 2 : 8-trihydroxy-7-methylanthraquinone, which 
was partly accomplished by Simonsen (T., 1924, 125, 721) from 
hemipinic anhydride and o-cresol, has been completed. 3 : 4-Di- 
methoxy-2-(2-hydroxy-3-methylbenzoyl)benzoic acid, when heated 
with boric acid in concentrated sulphuric acid, gives the required 
substance, m. p. 287—288°. 3: 4-Dimethoxy-2-(4’-methoxy-3’- 
methylbenzoyl)benzoic acid, obtained by condensation of hemipinic 
anhydride with o-tolyl methyl ether, is not identical with the 
benzoylbenzoic acid obtained by condensation of opianic acid with 
o-tolyl methyl ether and subsequent oxidation with potassium 
permanganate. 


Diazido-, Diaminodihydroxy-, and Tetrahydroxy-phen- 
anthraquinones. K. Brass and G. (Ber., 1924, 58, 
204—211).—In continuation of previous work (A., 1924, i, 407, 
408), 2: 7-dinitrophenanthraquinone has been reduced by sodium 
hyposulphite to 2:7-diaminophenanthraquinone, which does not 
melt below 360°; the corresponding monoxime and phenazine 
derivatives, m. p. 325°, after softening at 320°, are described. The 
base is diazotised in concentrated sulphuric acid solution with 
nitrosylsulphuric acid and the tetrazonium compound is converted 
by bromine in potassium bromide solution into the relatively 
stable phenanthraquinone-2 : 7-tetrazonium perbromide, from which 
2 : 7-diazidophenanthraquinone, m. p. 248° (decomp.), is obtained 
by the action of ammonia (10%); it yields a guinoxaline derivative, 
Cy5H, Ng, m. p. 210° after softening at 200°. The azide decom- 
poses explosively when treated with concentrated sulphuric acid, 
but is converted by 75% acid into 2 : 7-diamino-3 : 6-dihydroxy- 
phenanthraquinone together with much 2 : 7-diaminophenanthra- 
quinone and insoluble by-products; with less concentrated acid, 
the diaminodihydroxy compound is not formed, the main product 
being 2:7-diaminophenanthraquinone. 2:3: 6: 7-Tetrahydroxy- 
phenanthraquinone is prepared from 2 : 7-diamino-3 : 6-dihydroxy- 
phenanthraquinone in the usual manner. 

4: 5-Diaminophenanthraquinone is converted in the manner 
described for the 2 : 7-compound through the unstable tetrazonium 
perbromide into 4 : 5-diazidophenanthraquinone, m. p. 160° (quin- 
oxaline derivative, m. p. 190°). The diazide is converted by 
moderately dilute sulphuric acid into 4 : 5-diamino-1 : 8-dihydrozy- 
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phenanthraquinone in small yield. Insoluble products of high 
molecular weight are mainly formed; regeneration of 4: 5-di- 
aminophenanthraquinone is not observed. H. W. 


Oxidations with Ozone. II. Preparation of Camphor. 
E. Brrver, T. Eacer, and H. Partiarp (Helv. Chim. Acta, 1924, 
7, 1018—1022; cf. A., 1924, i, 290)—When borneol is treated 
with ozone in the manner described in the former paper (loc. cit.) 
camphor is obtained. The proportion of ozone actually utilised 
in oxidation reaches 92-7°% under the most favourable conditions, 
viz., in hexane solution at —80° with ozone of 8-5% strength by 
volume. At higher temperatures, although the borneol is satis- 
factorily oxidised, much ozone is lost, partly by decomposition in 
the apparatus and partly because further oxidation takes place, 
mainly to camphoric acid. The loss of ozone in bubbling through 
the solvent depends mainly on the temperature and to a lesser 
degree on the concentration of the ozone. Thus with 4:1% (vol.) 
ozone 33—39% is decomposed in bubbling through carbon tetra- 
chloride at 20°, but only 6-4°% in the same solvent at —20° and 
only 1-9% in hexane at —70°; with 13-2% (vol.) ozone the figures 
are 42-1, 8-7, and 2-1%, respectively. 

tsoBorneol is oxidised just as readily, the yield (on the ozone) 
being about 10% less. Camphene gives no camphor when oxidised 
in solution (cf. Harries and Palmen, A., 1910, i, 497) nor when it 
is vaporised; Nordheim’s statement (D.R.-P. 64180) is thus not 
confirmed. 

Camphor was satisfactorily determined in such mixtures as were 
obtained in the above experiments by Fuller’s method (J. Ind. 
Eng. Chem., 1911, 3, 791) using hydroxylamine. W. A. S. 


Conversion of Camphor into Fenchone. L. Ruzicka 
(Annalen, 1924, 440, 322)—-Reply to Nametkin (A., 1924, i, 1084). 
F. G. W. 


Influence of Constitution on the Rotatory Power of Optic- 
ally Active Substances. XVIII. Anomalous Rotation- 
dispersion of Ketones. H. Rupe and E. Kopp (Annalen, 1924, 
440, 215—241).—+cis-trans-Borneolcarboxylic acid (Bredt, A., 1906, 
i, 680; 1909, i, 498) has [«]%+45-00° in alcohol. The ethyl ester, 
amorphous, liquid above 30°, has d? 1-0578, [«]}+44-88°. Bornyl- 
enecarboxylic acid (Rupe and Brin, A., 1924, i, 753) has [«]? 
-++ 139-89° in alcohol, 147-54° in benzene. The ethyl ester has d? 
0-9834,[«]?+118-09°. «-Bornylene ethyl ketone (3-propionylbornylene), 
b. p. 112-5°/10 mm., d? 0-9501, [«]}+148-51° (semicarbazone, m. p. 
207—208°; oxime, m. p. 107°), was obtained by the action of 
zine ethyl on bornylenecarboxylic chloride in ether or benzene. 
a-Bornylene methyl ketone (3-acetylbornylene), similarly prepared 
using zinc methyl, has b. p. 103°/11 mm., dj’ 0-9561, [«}$+148-66° 
(semicarbazone, m. p. 217°; phenylhydrazone, unstable, m. p. 99°; 
hydrobromide, m. p. 63-5°, b. p. 87—94°/10 mm.; benzylidene 
derivative, m. p. 77-5°, b. p. 216—218°/11-5 mm., [«]}+175-5° in 
alcohol). The above ketones were accompanied by bimolecular 
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products, b. p. 214—220°/12 mm. (phenylhydrazones, m. p. 181° 
and 185°, respectively). 3-Camphanecarboxylic acid has [«]}} 
+56-00° in alcohol ; the ethyl ester has b. p. 110°/10 mm., d?’ 0-9785, 
[a}$-+58-92° (liquid) and 59-03° in benzene. «-Camphanyl ethyl 
ketone (3-propionylcamphane), prepared similarly to the bornylene 
derivative, has b. p. 113°/11 mm., d? 0-9448, [«]i}+-39-86° (semi- 
carbazone, m. p. 222°; oxime, m. p. 92°5°). «-Camphanyl methyl 
ketone (3-acetylcamphane) was prepared by the action of zinc methyl 
on camphanecarboxylic chloride (a) and also by reducing «-bornylene 
methyl ketone with hydrogen in presence of nickel (6). The 
product from (a) had b. p. 100—100-5°/10 mm., dj 0-9517, [a]? 
+30-55°, and deposited needles, m. p. 23—24°, d? 0-9493, [«]}+-9-89° 
(supercooled), rotation-dispersion anomalous (semicarbazone, m. p. 
236°; oxime, m. p. 95-5°); that from (b) yielded crystals of different 
form, m. p. 25°, b. p. 100-5—100-7°/10 mm.., d?? 0-9539, [x]? +-82-14°, 
rotation-dispersion normal, and a liquid, d? 0-954, [«]#?+58-35°. 
The differences are ascribed to the varying configuration of the 
carbon atom, which becomes asymmetric on passing from bornylene 
to camphane. In the ketone of m. p. 23—24°, the rotation of the 
new asymmetric carbon atom is assumed to be of opposite sign 
to that of the carbon atom originally asymmetric, whilst in the 
compound of m. p. 25°, the rotations of both asymmetric carbon 
atoms are of the same sign. The liquids are mixtures of the 
optical isomerides, in proportions calculable from the optical data. 
Both ketones gave the same benzylidene derivative, m. p. 100°, 
[«}i-+76-74—78-10° in benzene. Camphanylearbinol (Rupe and 
Brin, loc. cit.) has dj? 0-9601, [«]i} +19-73°. 

Whilst the rotation-dispersions of carboxylic acids (and their 
esters) derived from bornylene and camphane are normal, those 
of the ketones, especially the methyl and phenyl ketones, are 
anomalous in many cases, the benzylidene derivatives of the methyl 
ketones being again normal. The effect is ascribed to the residual 
valency of the R-CO- group, which disappears by conjugation of 
partial valencies (Thiele) in the benzylidene derivatives. F.G.W. 


Catalytic Reduction of (-Methylbutyronitrile and of 
a-Cyanocamphor. H. Rupe and E. Hoven (Helv. Chim. Acta, 
1924, 7, 1023—1030; cf. A., 1923, i, 1199)—When §-methy]l- 
butyronitrile is catalytically reduced it behaves like its analogues 
previously described (loc. cit.) and yields ammonia and the secondary 
amine, ditsoamylamine, the hydrochloride of which has m. p. 289°. 
a-Cyanocamphor behaves differently; the products obtained are 
(i) ammonia, (ii) a little «-methyleamphor, and (iii) «-campho- 

-CH-NH-CH,°C 
prisms, m, p. 152° with previous softening. This compound, which 
behaves as a secondary base, cannot be reduced further. When 
treated with hot dilute hydrochloric acid, it is broken up, yielding 
hydroxymethylenecamphor and «-camphomethylamine, b. p. 126— 
128°/11 mm. (with partial decomposition), the hydrochloride, 
chloroaurate (decomp. 198°), and phenylthiocarbimide derivative 
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(m. p. 136°) of which are described. This compound decomposes 
when it is distilled with steam, or even under diminished pressure, 
into ammonia and methylenecamphor; when the crude distill- 
ation product, containing unchanged camphomethylamine, is 
treated with hydrochloric acid, some isodi(camphomethyl)amine 
(Rupe and Kussmaul, A., 1920, i, 622) is separated as hydrochloride. 
The formation of the «-camphomethylaminomethylenecamphor 
is evidently due to the camphoraldehyde originally formed in the 
first stage of the reduction (cf. the theory already put forward, 
loc. cit.) reacting, but as hydroxymethylenecamphor, with the 
camphomethylamine simultaneously produced. 
Aminomethylenecamphor is not reducible by the catalytic 
method used in the above investigations (cf. Rupe and Kussmaul, 
loc. cit.). W.A.S 


Chemical Nature of the Resin Acids of Hops. I. H. 
WIELAND [with W. ScHNEIDER and E. Martz] (Ber., 1925, 58, 
[B], 102—112).—Humulon, (cf. Wéollmer, A., 1916, 
i, 494), is hydrolysed by aqueous-alcoholic sodium hydroxide 
solution to acetic acid, isobutaldehyde, y-methyl-As-pentenoic acid 
and humulic acid, C,;H,.0,, m. p. 92°, b. p. 130—131°/1 mm. 
The acid enolic group of humulon is retained in humulic acid. 
One of the three unsaturated linkings of humulon is removed in the 
y-methyl-A*-pentenoic acid, whereas that of the enolic group and 
the third linking remain in humulic acid as proved by its hydro- 
genation to dihydrohumulic acid, C,;H,,0, (cf. Wollmer, loc. cit.). 
Drastic reduction of humulic acid by Clemmensen’s method gives 
an unsaturated hydrocarbon, C,;Ho., b. p. 122—123°/13—14 mm., 
which has not been obtained quite pure; the union of the carbon 
atoms with one another and the presence of a ring in humulic acid 
is thereby established. Catalytic hydrogenation of humulon yields 
6-methylbutane and a compound, C,,H,,0;, which is regarded as 
a substituted quinol, since it is readily oxidised to humuloquinone, 
CygH.0; (semicarbazone, m. p. 184—186°), which is decomposed 
by alkali hydroxide mainly into carbon dioxide and dihydro- 
humulic acid. Oxidation of the quinone by hypobromite gives 
carbon dioxide and isohwmulic acid, m. p. 143° (monoanil, m. p. 
90°; disemicarbazone,m. p. 170—171°), which exhibits all the 
reactions of a derivative of 1 : 3 : 4-triketocyclopentane. 

The properties of humulon are most satisfactorily explained if 
the formula (I) is assigned to it, in which some uncertainty exists 
with regard to the distribution of the residue, C,»H,,0, at the carbon 


co 
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(I.) OH (II.) 
((OH)-CH:CHPr# 


atoms 2 and 6. Replacement of the group C,H, by hydrogen 
renders it possible for the ring to become aromatic with the pro- 
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duction of humuloquinol (II). Decomposition of humulon by 
alkali hydroxide causes opening of the ring at the carbon atom 4, 
which becomes part of a carboxyl group, whilst the residue under- 
goes ring closure to humulic acid, which is thus a cyclopentane 
derivative, OO} in dihydrohumulic acid, 
the complex C,,H,,0 is hydrogenated. This conception is strongly 
supported by the conversion of humuloquinone into dihydrohumulic 


acid. The constitution, CyoH,,0, is assigned to 
isohumulic acid. H. W. 


Phosphoric Derivatives of the Inositol of Hevea brasil- 
iensis. A. Contarpi (Annali Chim. Appl., 1924, 14, 281— 
289).—The latex of Hevea brasiliensis contains a considerable pro- 
portion of quebrachitol. The latter remains unchanged when 
heated for 10 hours with dilute sulphuric acid (1:10) under a 
pressure of 20 atm., but, when heated with concentrated nitric acid, 
is converted into leuconic acid, water, carbon dioxide, and oxalic 
acid. Esterification of quebrachitol by means of phosphoric acid 
yields quebrachitolpentaphosphoric acid, [«] —23-28°, which re- 
sembles phytic acid, and may be obtained also by displacing the 
acetyl groups of penta-acetylquebrachitol; its barium salt, 
C,H,O,P;Ba;+5H,O, and its magnesium salt (+5H,O) were 
prepared. 

Demethylation of quebrachitol and esterification with phosphoric 
acid of the /-inositol thus obtained, yields a new phytic acid, [«] 
—16-15°, the barium salt of which, C,H,(PO,),Bag+3H,0, is 
described. 


Pyrogallolbenzein and its Hydrochloride. W.R. ORNDORFF 
and C. Wane (J. Amer. Chem. Soc., 1925, 47, 290—292).—Pyro- 
gallolbenzein was prepared by heating together pyrogallol and 
benzenyl chloride and decomposing the hydrochloride formed by 
repeated boiling with water. The product, crystallised from ethyl 
alcohol-benzene, corresponded with the formula C,,H,,0;. From 
methyl alcohol, the compound crystallised with 3H,O. A crystal- 
line hydrochloride, C,,H,,0;,HC1,3H,O, was obtained; an anhydr- 
ous hydrochloride was obtained by treating pyrogallolbenzein with 
dry hydrogen chloride (cf. Doebner and Forster, A., 


Preparation of Chromans. L. Criatsen (D.R.-P. 394797; 
from Chem. Zentr., 1924, ii, 1134)—In the chroman synthesis 
described in D.R.-P. 374142, the butadienes can be replaced by 
By-unsaturated secondary or tertiary alcohols or pinacones. As 
intermediate products, o-alkenylphenols are formed, which with 
suitable condensing agents or at higher temperatures isomerise to 
chromans. Thus ««-dimethylallyl alcohol (y-methyl-Ac-buten-y-ol), 
b. p. 98—99° (from ethyl acrylate and magnesium ethyl iodide), 
with p-cresol and formic acid yields 2: 2: 6-trimethylchroman, 
b. p. 242—245°; with as-m-xylenol, 2 : 2 : 6 : 8-tetramethylchroman, 
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b. p. 250—253°, is similarly obtained. aaf-7'rimethylallyl alcohol 
(Sy-dimethyl-As-buten-y-ol), b. p. 118—119° (from ethyl methyl- 
acrylate and magnesium methyl iodide), with p-cresol gives 
2:2:3: 6-tetramethylchroman, b. p. 256—258°, also obtained by 
heating p-cresol with pinacone, formic acid, potassium hydrogen 
sulphate, and potassium sulphate. as-m-Xylenol and pinacone 
similarly give 2:2:3:6:8-pentamethylchroman, b. p. 260—264°. 
ay-Dimethylallyl alcohol (A*-penten-d-ol), b. p. 120—122°, from 
crotonaldehyde and magnesium methyl iodide, with as-m-xylenol 
and formic acid gives first o-pentenylaxylenol, 
OH-C,H,Me,*CHMe-CH:CHMe, 

b. p. 262—264°, converted by boiling over potassium sulphate into 
2:4:6: 8-tetramethylchroman, b. p. 247—248°. Similarly, p-cresol 
gives o-pentenyl-p-cresol, OH-C,H,Me-CHMe-CH:CHMe, b. p. 252— 
257°, which on heating with potassium hydrogen sulphate changes 
into 2: 4: 6-trimethylchroman. R. B. 


6-Toloxypropionic Acids and the Corresponding Chroman- 
ones. §S. G. Powerit and N. G. Jonnson (J. Amer. Chem. Soc., 
1924, 46, 2861—2863).—By methods analogous to those previously 
described (A., 1924, i, 287; cf. also Arndt and Kallner; Krollpfeiffer 
and Schultze, A., 1924, i, 411) §-m-toloxy- and 6-p-toloxy- 
propionic acids have been prepared and converted into the 
corresponding chromanones. §-p-Toloxypropionic acid yields 
6-methylchromanone (Auwers and Krollpfeiffer, A., 1915, i, 442), 
whilst the product from $-m-toloxypropionic acid is regarded as 
7-methylchromanone and not as 5-methylchromanone, since 
B-m-anisoxypropionic acid yields 7-methoxychromanone (Pfeiffer 
and Oberlin, A., 1924, i, 413). 

Trimethylenechlorohydrin and m-cresol in aqueous sodium 
hydroxide give in 80% yield y-m-toloxypropyl alcohol, 

C,H,Me-O[CH,],0H, 

b. p. 146—147°/13 mm., oxidised to 8-m-tolorypropionic acid, 
m. p. 105° (yield 41%), by potassium permanganate in the presence 
of magnesium sulphate. The amide has m. p. 108°. Phosphoric 
oxide in benzene converts the acid into 7-methylchromanone, b. p. 
138°/13 mm. (oxime, m. p. 98—99°). y-p-T'oloxypropyl alcohol, 
m. p. 21—22°, b. p. 171°/39 mm., similarly obtained, yields 
B-p-toloxypropionic acid (amide, m. p. 128°), converted by phos- 
phoric oxide in benzene into 6-methylchromanone. Attempts to 
obtain 8-o-toloxypropionic acid in this way failed. R. B. 


Dibenzohomopyran. A. Sreciirz and H. Kocu (Ber., 1925, 
58, [B], 78—82).—o-Nitrophenyl benzyl ether, m. p. 29°, b. p. 
210°/10 mm., is reduced by alcoholic ammonium sulphide solution 
to o-aminophenyl benzyl ether, m. p. 39—40° (hydrochloride, m. p. 
193°; acetyl derivative, m. p. 113—114°; benzoyl compound, 
m. p. 92°), which could not be transformed into dibenzopyran. 
o-Iodophenyl o-iodobenzyl ether, m. p. 94°, is dehalogenated by 
copper powder without yielding a homogeneous product. o0-Nitro- 
phenyl 8-phenylethyl ether, b. p. 221—223°/14 mm., m. p. 38—39°, 
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is reduced similarly to o-aminophenyl 8-phenylethyl ether, b. p. 
198°/13 mm. (acetyl derivative, m. p. 83°; benzoyl compound, m. p. 
113—-114°), which is converted by diazotisation and treatment of 
the diazonium compound war 7. sulphuric acid into a 


mixture of dibenzohomopyran, oe cH, m. p. 116°, and 


o-hydroxyphenyl B-phenylethyl ether, m. e 49° (benzoate, m. p. 78— 
79°). Dibenzohomopyran is converted by concentrated hydriodic 
acid and red phosphorus at 220—250° followed by oxidation of 
the product with chromic acid into phenanthraquinone. 
o-Nitrophenyl benzyl sulphide, b. p. 230°/12 mm., m. p. 82—83°, 
is reduced to 0-aminophenyl benzyl sulphide, m. p. 45° (acetyl deriv- 
ative, m. p. 57°; benzoyl compound, m. p. 67—68°). H. W. 


Action of Ammonia on o-Hydroxyphenyl-1 : 3-diketones. 
G. Wrrtia (Ber., 1925, 58, [B], 19—24; cf. A., 1924, i, 412).— 
6-Acetylaceto-o-cresol, m. p. 85—86°, prepared by the action of 
sodium on ethyl acetate and 6-acetyl-o-cresol, is converted by 
acetic anhydride and sodium acetate into 3-acetyl-2 : 8-dimethyl 
chromone, m. p. 121-5—122-5°. It is transformed by ammonia 
in absolute ethyl-alcoholic solution into a mixture of 3-amino- 
2 : 8-dimethylchromanone, m. p. 100-5—101°, 
(which is converted by cold 2N-hydrochloric acid into 2 : 8-di- 
methylchromone and by boiling 2'’-sodium hydroxide solution into 
3-methylsalicylic acid) and (?) 2-amino-2 : 8-dimethylchromanone, 
m. p. 119—120°, which gives 2 : 8-dimethylchromone when boiled 
with dilute acids. Boiling aqueous ammonia (25%) converts 
6-acetylaceto-o-cresol into an additive compound of 3-amino- 
2 : 8-dimethylchromanone and 2 : 8-dimethylchromone, m. p. 98-5— 
99°, which is also obtained from its components dissolved in a 
mixture of benzene and light petroleum. Attempts to acetylate 
or benzoylate 3-amino-2 : 8-dimethylchromanone were unsuccessful. 
The action of semicarbazide hydrochloride and sodium acetate on 
6-acetylaceto-o-cresol or 3-amino-2:8-dimethylchromanone in 
alcoholic solution yields a mixture of the semicarbazone of 6-acetyl- 
aceto-o-cresol, m. p. 196—197° (decomp.), and 3: 2’-hydroxy- 
m’-tolyl-5-methylpyrazole, m. p. 133—133-5°, the chromanone ring 
undergoing an unusual fission. The additive compound (see above) 
is transformed similarly into a mixture of 6-acetylaceto-o-cresol- 
semicarbazone, pyrazole derivative, and 2 : 8-dimethylchromone. 
6- Acetylaceto-o- cresol is converted by diethylamine exclusively into 
2 : 8-dimethylchromone whereas 3-acetyl-2 : 8-dimethylchromone is 
unchanged by this reagent. H. W. 


Constitution of Catechin. VII. 4:5:7:3': 4-Penta- 
hydroxyflavan. M. NIERENSTEIN (J. Amer. Chem. Soc., 1924, 
46, 2793—2798).—5 : 7:3’: 4'-Tetramethoxyflavone (Kostanecki 
and Tambor, A., 1904, i, 426), on reduction with zine and alcoholic 
potassium hydroxide, is converted (yield 67°) into 4-hydrory- 
5:7: 3’ : 4’-tetramethoryflavan (I), m. p. 159—160° (acetyl deriv- 
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ative, m. p. 171°), which on demethylation with hydriodie acid 
(d 1-94) yields 4:5:7: 3’ : 4'-pentahydroxyflavan (II), 
Cy5H140¢,4H,0, 
m. p. 212—214° (penta-acetyl derivative, m. p. 167°), one of the 
structures proposed for catechin by Perkin (T., 1902, 81, 1172; 
O OMe O OH 
OMe OH” NGH-_ OH 
(II.) 
MeO CH:OH OH CH:OH 

1905, 87, 405; cf. Freudenberg, Orthner, and Fikentscher, A., 
1924, i, 660). Since, however, this pentahydroxyflavan resists 
reduction with hydriodic acid, it differs fundamentally from cate- 
chin and resembles quercetin, a similar difference from catechin 
and resemblance to quercetin appearing in its failure to give the 
phloroglucinol test. The catechins cannot therefore be regarded 
as intermediary between the flavones, anthocyanins, and tannins. 
In view of the identity of the m. p. of 4:5: 7:3’ : 4’-pentahydroxy- 
flavan and Freudenberg’s dl-catechin (212—214°) and also of 
4:5:7:3':4'-penta-acetoxyflavan and _penta-acetyl-dl-catechin 
(166°) and penta-acetyl-dl-epicatechin (167°), it is suggested that 
Freudenberg is possibly working with some products of the 
4:5:7:3’:4'-pentahydroxyflavan series, which are not present 
in catechins from authentic Acacia catechu heartwood. Acacatechin 
is readily converted into epicatechin by dilute pyridine, and this 
is possibly why Freudenberg finds practically the same m. p. for 
penta-acetyl-dl-catechin and -dl-epicatechin, pyridine being used 
in both acetylations. Acetic acid and pyridine readily convert 
penta-acetylacacatechin into penta-acetylepicatechin. R. B. 


Constitution of Catechin. VIII. «-3:5:3': 4’-Penta- 
hydroxy-4-benzyl-1 : 2-dihydrocoumarone. H. F. DEAN and 
M. NIERENSTEIN (J. Amer. Chem. Soc., 1924, 46, 2798—2806).— 
a-3: 5:3’: 4’-Pentahydroxy-4-benzyl-1 : 2-dihydrocoumarone (I) 
and «:3:5:3’: 4’-pentahydroxy-6-benzyl-1 : 2-dihydrocoumarone 
(II) have now been synthesised. These substances are entirely 

OH O OH 


Be ) 
am) 


distinct from catechin and, like 3: 5-dihydroxy-1 : 2-dihydro- 
coumarone (III), do not give the specific catechin test with pine- 
wood and hydrochloric acid, probably owing to the greater stability 
of the coumaran ring as compared with that of the chroman ring in 
catechin. The constitution of these two substances is established 
by the behaviour of their tetramethoxy derivatives on oxidation : 
(I) is converted into a quinone (IV), whilst (II) yields veratralde- 


Qe 


ct 


ORGANIC CHEMISTRY. i. 281 


hyde and a quinone (V) identical with that obtained by the oxid- 
ation of 3: 5-dimethoxy-1 : 2-dihydrocoumarone (cf. Koenig and 


OH/ H, OM CH, OM 

po (IV.) 


Kostanecki, A., 1907, i, 62). On reduction, these quinones yield 
the colourless substances (VI) and (VII), which both contain a 
hydroxyl group in position 6, thereby invalidating Nierenstein’s 
suggestion that hydroxyl in this position has chromophoric pro- 
perties (A., 1912, i, 203; 1913, i, 501). 


AA 
OH OH 


3 : 5-Dimethoxycoumaran-2-one yields a hydrazone, m. p. 157— 
159°, which on reduction with sodium ethoxide (cf. Wolff, A., 
1920, i, 764) gives 3: 5-dimethoxy-1 : 2-dihydrocoumarone, m. p. 
109°, converted by reduction with sodium and alcohol and methy!- 
ation with methyl sulphate into 1 : 3 : 5-trimethoxy-2-ethylphloro- 
glucinol. On boiling with acetyl chloride in 80% acetic acid, the 
dimethoxy compound gives (yield 67%) 3: 5-dihydroxy-1 : 2-di- 
hydrocoumarone (III), m. p. 176—178° (diacetyl derivative, m. p. 
177°), whilst on oxidation with chromic acid in glacial acetic acid 
it is converted into 5-methoxy-1 : 2-dihydro-3 : 6-qguinocoumarone (V), 
m. p. 168—170° (decomp.), which gives no azine with tolylene- 
3:4-diamine, and with zinc dust and acetic acid yields 3 : 6-di- 
hydroxy-5-methoxy-1 : 2-dihydrocoumarone (VII), m. p. 191—192° 
(diacetyl derivative, m. p. 207—209°). Veratroyl chloride and 
3 : 5-dimethoxy-1 : 2-dihydrocoumarone with aluminium chloride 
in chloroform give a mixture of 3: + 3’ : 4’-tetramethoxy-4-benzoyl- 
1 : 2-dihydrocoumarone (VIII), m. + [phenylhydrazone, m. p. 
218—222° (decomp.)] and 3:5: 3: 4’ -tetramethoxy-6-benzoyl-1 : 2- 
dihydrocoumarone (IX), m. p. 132—133° [phenylhydrazone, m. p. 


OMe 
OMe OMe 


OMe (IX.) 


204—207° (decomp.)], which are separated by exhaustive ee 
first with light petroleum and then with benzene. 3:5:3': 

Tetramethoxy-4-benzoyl-1 : 2-dihydrocoumarone on reduction sith 
zinc and sodium hydroxide gives, in practically theoretical yield, 
a-hydroxy-3 : 5 : 3’ : 4'-tetramethoxy-4-benzyl-1 : 2-dihydrocoumarone, 
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m. p. 124—126° (acetyl derivative, m. p. 147—148°), which by 
reduction with sodium and alcohol, methylation with methyl 
sulphate, and oxidation with alkaline potassium permanganate is 
successively converted into 2:4:6: 3’ : 4’-pentamethoxy-3-ethy]l- 
diphenylmethane and 2:4: 6:3’ : 4’-pentamethoxydiphenylmeth- 
ane-3-carboxylic acid (T., 1920, 117, 971). Oxidation of the 
«-hydroxytetramethoxy compound gives 64% of the theoretical 
yield of «-hydroxy-5 : 3’ : 4’-trimethoxy-4-benzyl-1 : 2-dihydro-3 : 6- 
quinocoumarone (IV), m. p. 272—275° (decomp.) (acetyl derivative, 
m. p. 297—299°), reduced by zinc and acetic anhydride to « : 3 : 6- 
trihydroaxy-5 : 3’ : 4’-trimethoxy-4-benzyl-1 : 2-dihydrocoumarone (V1), 
m. p. 197—202° (decomp.). On demethylation with acetyl chloride 
and acetic acid the «-hydroxytetramethoxy compound is converted 
into «:3:5:3':4'-pentahydroxy-4-benzyl-1 : 2-dihydrocoumarone (1), 
m. p. 200—201° (penta-acetyl derivative, m. p. 157—158°), which is 
remarkably resistant to alkali. Similarly, 3: 5:3’ : 4’-tetrameth- 
oxy-6-benzyl-1 : 2-dihydrocoumarone, on reduction with zinc and 
sodium hydroxide, yields «-hydroxy-3: 5:3’ : 4’-tetramethoxry-6- 
benzyl-1 : 2-dihydrocoumarone, m. p. 127—128° (acetyl derivative, 
m. p. 136—137°), which on demethylation gives «-3:5:3':4’- 
pentahydroxy-6-benzyl-1 : 2-dihydrocoumarone (II), m. p. 187—188° 
(penta-acetyl derivative, m. p. 151—152°). R. B. 


Preparation of Bz-Hydroxycoumarone Compounds. A. 
Sonn and E. PatscuKe (Ber., 1925, 58, [B], 96—98).—8-Hydroxy- 
ethyl 3-hydroxy-5-methoxyphenyl ether, b. p. 153°/14 mm. (phenyl- 
urethane, m. p. 92°), is prepared by the action of ethylene chloro- 
hydrin on resorcinol monomethy] ether in the presence of alcoholic 
sodium ethoxide; ring closure to a hydroxycoumarone could not 
be smoothly effected. The oxime of 6-hydroxycoumaran-3-one, 
m. p. 158—159° (decomp.) after darkening at 110°, is reduced by 
sodium amalgam in the presence of alcohol and glacial acetic acid 
to 3-amino-6-acetoxycoumaran, m. p. 105—106°, which, when 
heated at 120° and ultimately at 140—150°, or, preferably, boiled 
in concentrated aqueous solution, yields 6-hydroxycoumarone, 
m. p. 56°; the latter substance is converted by hydrogen in the 
presence of spongy platinum into 6-hydroxycowmaran, which is 
characterised as the benzoate, m. p. 69—72°. 

6-Methoxycoumaran-3-one yields a semicarbazone, m. p. 212° 
(decomp.). 3: 6-Diacetoxycoumaran yields an uncrystallisable oil 
when hydrogenated. 


Sulphur Compounds of Kimmeridge Shale Oil. I. F. 
CHALLENGER, J. R. A. Jrvxs, and J. Hastam (J. Chem. Soc., 1925, 
127, 162—166).—The oil distilled from Kimmeridge shale (Dorset) 
contains 5—8°, of sulphur. 2-Methylthiophen, thiophen, ketones, 
unsaturated hydrocarbons, and toluene are present, but no alkyl 
sulphides, thioalcohols, or polymethylene sulphides (cf. Scheibler, 
A., 1916, i, 65; 1917, i, 153; 1920, i, 74). C. H. 

Aconite Alkaloids. New Alkaloid from Aconitum Napellus. 
H. and G. (Arch. Pharm., 1924, 262, 553—563 ; 
ef. A., 1906, i, 599)—‘‘ Aconitin pur. amorph. Merck,” which 
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contains all the alkaloids in Aconitum Napellus other than aconitine, 
has been investigated. The remaining aconitine was separated 
as the perchlorate (discolours at 208°, sinters at 215°, decomp. 226°), 
which is sparingly soluble in water. Picraconitine was not detected. 
The chief component, about 47% of the whole of the rest of the 
mixture—part of which is soluble, as free base, in ether, and the 
rest in chloroform, but from the latter no crystalline products could 
be obtained—is termed neopelline. It was not obtained crystalline. 
The formula, C,,H,,0;(OMe),;-NMe,3H,O, is assigned to it as a 
result of analyses carried out on the partly purified amorphous 
material. When it is boiled with 2N-potassium hydroxide it 
yields benzoic and acetic acids, and neoline, C.,H3,0,N, a gum 
(hydrobromide, colourless needles, m. p. 210—215° after sintering, 
[a}> —43-17°), the acetyl derivative of which affords a chloroaurate, 
m. p. 145° (after sintering at 124°). W. A.S. 


Conversion of Alkaloids of the ‘‘ Aporphine "’ Series into 
those of the Chelidonine Series. S.Osapa (Arch. Pharm., 1924, 
262, 501—517).—Gadamer (A., 1924, i, 1227) calls the hypothetical 
parent of apomorphine and its analogues “aporphine.” The 
molecules of these compounds contain a six-membered heterocyclic 
ring, but those of the chelidonium alkaloids, which are similar in 
other respects, contain, it appears (loc. cit.), a seven-membered ring. 
The ring in the former can be disrupted by treating the compound 
with, e.g., ethyl chloroformate (Gadamer and Knoch, A., 1921, i, 
579). The secondary amines eventually obtained in this way should, 
possibly, condense with formaldehyde to yield analogues of the 
chelidonium alkaloids. 

Although the ring scission is readily brought about, the hydrolysis 
of the compounds obtained is not easy (cf. Gadamer and Knoch, 
loc. cit.). More easily removable groups cannot be introduced, 
because, e.g., corydine methyl ether is not attacked by thionyl 
chloride, carbonyl chloride, or phosphorus trichloride. It was 
found, however, that 0-5N-alcoholic potassium hydroxide will bring 
about the hydrolysis of the carbethoxy and other derivatives 
when other reagents (including lipase) fail, and the conversions 
described below were effected by this means, at the temperatures 
indicated. 

Ethyl bulbocapninecarboxylate methyl ether (Gadamer and 
Knoch, loc. cit.) thus affords (at 150—160°) methyl-8-8-(3 : 4-di- 
methoxy-5 : 6-methylenedioxy)phenanthrenylethylamine (hydrochloride, 
m. p. 190—192°), and benzyl bulbocapninecarboxylate methyl ether, 
m. p. 92°, is hydrolysed in a similar way, at 125—135°, yielding the 
same product. Bulbocapnine methyl ether interacts with benzene- 
sulphonyl chloride to produce benzenesulphobulbocapnine methyl 
ether, m. p. 125—126°, but this is only hydrolysed at such a tem- 
perature that decomposition in other ways takes place. 

Ethyl corydinecarboxylate methyl ether, m. p. 95°, is prepared 
either from corydine methy] ether or from ethyl corydinecarboxylate 
(Gadamer and Knoch, loc. cit.). When hydrolysed (at 140—150°) 
it affords methyl-8-8-(3 : 4: 5 : 6-tetramethoxy)-phenanthrenylethyl- 
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amine (hydrochloride, m. p. 205—206°). Benzyl corydinecarboxylate is 
amorphous, and its methyl ether is a syrupy mass; this, when 
hydrolysed as above, affords the same base. Benzenesulphocorydine, 
m. p. 161°, reacts with methy] sulphate to yield benzenesulphocorydine 
methyl ether, m. p. 132—-133°, which also is hydrolysed, but less 
readily than the above compounds, to give the same base. 

Neither base condenses in the expected fashion when treated with 
methylal; an unrecognisable tarry mass is the only product. When 
tetrahydroisoquinoline was prepared by a similar method (cf. Pictet 
and Spengler, A., 1911, i, 807), a much poorer yield than that claimed 
was obtained, and an attempt to obtain N-methyltetrahydro- 
quinoline from methyl-8-phenylethylamine gave, not the expected 
product, but a base not yet identified (hydrochloride, m. p. 185°, 
mercury double salt, m. p. 154—155°, chloroaurate, m. p. 120—121°). 
The methyl-8-phenylethylamine was prepared either by Johnson 
and Guest’s method (A., 1909, i, 784), this being the better, or via 
benzylidene-8-phenylethylamine, m. p. 36° (methiodide, m. p. 145— 
147°). W.AS. 


Chelidonium Alkaloids. III (contd.). J. GapamER and 
collaborators (Arch. Pharm., 1924, 262, 452—500; cf. A., 1924, i, 
1227). (ii) Bromochelidonine and the Oxidation of Chelidonine 
with Mercuric Acetate. K. WintEeRFreLpD.—Bromochelidon- 
ine, m. p. 230—231° (no decomp.), [«]}} +135°, is best obtained by 
Wintgen’s method (A., 1901, i, 743). It is not oxidised by mercuric 
acetate under the same conditions as chelidonine, and differs in this 
respect so much from the latter as to suggest that the bromine atom 
had entered where oxidation takes place, and that possibly differences 
of behaviour in other directions might throw light on the constitution 
of the alkaloid. This expectation, however, has not been fulfilled ; 
indeed, it has been found that the bromo derivative can be oxidised 
by mercuric acetate if the treatment be carried out in a hot mixture 
of alcohol and chloroform, not in 30% acetic acid alone (see below). 
This and other evidence indicates that the bromine atom is in 
position 7 (see formula II, A., 1924, i, 1227). It should be noted that 
the methylenedioxy groups in this formula are not definitely located, 
but that they are probably in the 2:3 and 5:6 positions, 
respectively); thus, the optical activity is of the same order as 
that of chelidonine, and the bromine atom is not very mobile, as it 
resists the action of sodium amalgam or moist silver oxide. When 
bromochelidonine is treated with acetic anhydride, it behaves like its 
parent, affording, in the cold, the O-acetyl derivative, m. p. 150—152°, 
[«];} +131°, and, at the b. p., the N-acetyl derivative, m. p. 170—172°, 
ead inactive. The former is also obtained when O-acetyl- 
chelidonine is brominated, and is easily hydrolysed by dilute alcoholic 
potassium hydroxide. In the formation of the latter, dehydration 
and ring scission and re-formation have taken place, as with chelidon- 
ine (loc. cit.), the formula of the compound being C,,H,,0;NBr. This 
is confirmed by the facts that the compound is also obtained when the 
O-acetyl derivative is boiled with acetic anhydride, but it contains 
only one acetyl group, and that it is remarkably resistant to hydro- 


q 


ORGANIC CHEMISTRY. i. 285 


lysis; the absence of other characteristic reactivity also agrees with 
the explanation put forward. When the N-acetyl derivative is 
heated with alcoholic hydrochloric acid for a long time it is hydro- 
lysed and converted into anhydrobromochelidonine, a strongly basic, 
viscous substance (formula analogous to IV, A., 1924, i, 1228), 
When treated with methyl iodide this affords methylanhydrobromo- 
chelidonine, the methiodide of which, like the corresponding deriv- 
ative of chelidonine itself, does not break down when heated with 
potassium hydroxide, and trimethylamine is produced only when 
the compound is treated with sodium amalgam, the nitrogen-free 
product of this action being a mixture of brominated and un- 
brominated compounds C,,H,,0,Br and C,,H,,0,('). 

When bromochelidonine is oxidised with mercuric acetate (see 
above) it affords didehydrobromochelidonine, which is isolated as a 
yellow hydrobromide, [«]) +307°. This is reduced by zinc and 
sulphuric acid to a mixture of chelidonine and (a little) bromo- 
chelidonine. Here is further evidence that the bromine atom is in 
position 7, for only there, would the ethylenic linking render it 
labile. Didehydrobromochelidonine cyanide, m. p. 178—183° 
(decomp.), [«]» -+-157°, is a colourless substance, resembling its 
unsubstituted analogue described below. Anhydrodidehydrobromo- 
chelidonine (dihydrobromo-w-chelerythrine), produced in a manner 
similar to that which affords its prototype (see below), has m. p. 
206—207° (decomp.), and when oxidised yields bromo-w-chelerythrine, 
which resembles its unsubstituted congener, but neither it nor any 
of its salts was obtained in a crystalline form. 

Gadamer (loc. cit.) has observed that when chelidonine is oxidised 
with mercuric acetate in 30% acetic acid solution, much mercuris- 
ation takes place; this action is avoided if the oxidation be carried 
out on the O-acetyl derivative. O-Acetylchelidonine is dimorphous ; 
the common form, m. p. 161—163° (cf. loc. cit.), is converted into 
another form, m. p. 184—186°, when it is slowly heated, or recrystal- 
lised from ethyl alcohol. The product obtained when O-acetyl- 
chelidonine is oxidised (at room temperature for 14 days) is didehydro- 
chelidonine (isolated as hydrobromide, a yellow substance, [«]p 
+412°), the acetyl group also having been removed. This com- 
pound, being optically active, must contain the ethylenic linking 
between carbon atoms 11 and 12. Chelidonine is reproduced when 
the didehydro compound is reduced with zinc and dilute sulphuric 
acid. Didehydrochelidonine cyanide, m. p. 194—196°, [«]p +151— 
153°, is colourless, and is only slowly acted on by silver nitrate or 
hydrochloric acid; in this and other respects it resembles chelery- 
thrine and cotarnine cyanides (cf., e.g., Karrer, A., 1917, i, 349). 
The free base, a gum, is tertiary, for when treated with methyl iodide 
it eventually affords the chloroaurate, C.,H,;,0;N,MeCl,AuCl,, m. p. 
176° (decomp.). When didehydrochelidonine is boiled with aqueous 
alcohol for some time, a feebly basic substance is produced, namely, 
anhydrodidehydrochelidonine or dihydro-w-chelerythrine, m. p. 187— 
188°, and this is oxidised, best by mercuric acetate in chloroform— 
alcohol solution, to w-chelerythrine, m. p. 239—242° (the red hydro- 
chloride is described), the colourless cyanide (m. p. 237-5—238°) of 
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which corresponds in its properties with Karrer’s chelerythrine 
cyanide (loc. cit. above). This second oxidation, with the production 
of a carbinol base, such as is ¥-chelerythrine, cannot be explained 
unless Gadamer’s second formula (II, loc. cit.) is taken as a basis. 
The salts and the carbinol base are then represented by the following 
formule, in which only the 7-ring and the adjacent benzene nucleus 
are shown : 
CH(OH)-C-— 


This carbinol base is surprisingly apt to form ethers of the annexed 

general formula, and if no alcohol is present 

r it will even form an (unstable) ether with 

q itself. The bearing of these observations on 

NP the behaviour of sanguinarine when re- 

crystallised (cf., e.g., Karrer, loc. cit.), and 

on the possible identity of y-chelerythrine and sanguinarine, is 
discussed (see below). 

(iii) Chelerythrine and Sanguinarine. A. SricneL.—It has 
hitherto been said that sanguinarine contains one methoxy] group, 
but repeated analyses, by various workers, have failed to furnish 
results in satisfactory agreement with this statement. Moreover, 
there is confusion in the descriptions of the alkaloid and its salts. 
It is now suggested that the y-chelerythrine described above is the 
true sanguinarine, which thus contains no methoxy] group, and that 
the substance previously described as sanguinarine is an ether-like 
compound of chelerythrine and (true) sanguinarine. The supposition 
has proved to be correct. When the mixture obtained by con- 
centrating the mother-liquor from the technical isolation of 
chelidonine—this mixture containing chiefly chelerythrine and 
sanguinarine, but also all the other alkaloids present in Chelidonium 
majus—is dissolved (hydrochlorides) in water and precipitated with 
potassium cyanide, a mixture of (y)-cyanides and bases is obtained 
from which the latter are removed as acetates. By repeated treat- 
ment, a pure mixture of cyanides is produced, and when this is 
fractionally crystallised from a mixture of chloroform and alcohol 
it eventually affords pure chelerythrine cyanide (m. p. 256°). 
Eventually a second fraction, representing the sanguinarine, with 
a methoxyl-content of only 4%, can be obtained. Further separ- 
ation is only effected when the d-tartrate of this partly purified 
sanguinarine is fractionally crystallised ; the remaining chelerythrine 
then forms the less soluble salt, whilst from the more soluble 
hydrogen d-tartrate completely pure sanguinarine (entirely free 
from methoxyl) is obtained. The base (alcoholate) has m. p. 195— 
197°, and the cyanide, m. p. 238°, is identical with y-chelerythrine 
cyanide. 

chelalbines (A., 1923, i, 357) are alkyldihydro- 
chelerythrines, as has been suggested by Gadamer (loc. cit., 1920). 
The following are described : methyldithydrochelerythrine, m. p. 206° ; 
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ethyldihydrochelerythrine, m. p. 209°; phenyldihydrochelerythrine, 
m. p. 230° (the chloroaurate is described). The latter is oxidised by 
potassium permanganate, chromic acid, or auric chloride to 
phenylchelerythrine, m. p. 201°, of which the chloroaurate is described. 
J After preliminary trials with oxidation 
fj products formed in the purification, the mixture 
SVJ of chelerythrine and sanguinarine described 
above was distilled with zinc dust. A base, 
V/A, ™P: 136°, to which the annexed formula is 
< ( ascribed, is thus obtained. It yields a yellow 
CH, CH hydrochloride, a picrate, m. p. 235°, and a 
/ chloroaurate, m. p. 196°. W. A. 8. 


Chelidonium Alkaloids. III (contd.). J. GapAmER and 
collaborators (Arch. Pharm., 1924, 262, 578—612; cf. preceding 
abstract), (iv) Oxychelidonine. M. Tuiessen.—The residues 
from the technical extraction of chelidonine from Chelidonium 
majus contain, besides the substances described below, a crystalline 
compound, which is identical with the oxychelidonine, C,»H,,0,N, 
m. p. 285°, [«]> +102-5°, obtained by Gadamer as one product 
when chelidonine was oxidised with mercuric acetate. Wintgen’s 
“ oxychelidonine ” (A., 1901, i, 743) appears to be an oxide. The 
analytical figures obtained—on the “ natural’ oxychelidonine— 
were in fair agreement with the formula given, except those of the 
methylimino group determination (here only about half the expected 
percentage was found, but this is probably because the compound 
forms no salts, not even a chloroaurate), and the molecular-weight 
determination (this was carried out cryoscopically, but difficulties 
were encountered because the compound is so sparingly soluble). 
Two methylenedioxy groups are present. No acetyl derivative 
is formed, either in the cold (when the hydroxy group should be 
attacked; it must still be present, as the compound is optically 
active) or at the b. p. of acetic anhydride. These results suggest 
that the methylene group lying between the methylimino group 
and the carbinol group (C,, in the formula II, A., 1924, i, 1227) 
has been oxidised to a carbonyl group. Oxychelidonine affords no 
oxime, neither can it be reduced by Clemmensen’s method. It is 
oxidised to some extent by potassium permanganate in acetone, 
but the only recognisable product is oxalic acid. When chelidonine 
is oxidised under the same conditions, oxychelidonine and dide- 
hydrochelidonine are formed. Oxychelidonine does not combine 
with bromine. Didehydrochelidonine might be expected to afford 
equimolecular proportions of chelidonine and oxychelidonine when 
treated with warm concentrated sodium hydroxide solution (Can- 
nizzaro’s reaction) but actually is unaffected. Sanguinarine, how- 
ever, when so treated, yields a product that appears to be ozy- 
sanguinarine, Cy,H,,0;N, m. p. above 285°. Oxychelidonine is 
not converted into sanguinarine when it is exposed to the action 
of hydrochloric acid in chloroform for several weeks. 

(v). Minor Alkaloids of Chelidonium majus. K. WINTER- 
FELD.—The mixture of bases, a dark-coloured, viscous mass, 
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obtained as a by-product in the technical extraction of chelidonine, 
was examined, more especially to see whether sanguinarine were 
present (cf. Gadamer, loc. cit.). The procedure adopted consisted 
in first fractionally crystallising the picrates from alcohol, then 
fractionally precipitating as perchlorates such mixtures as were 
not separated into individual bases by this means, and finally, 
there being still a portion unresolved, the thiocyanates were pre- 
ared and fractionally extracted with alcohol. In this way, the 
ollowing were isolated : protopine (chiefly from the picrate, m. p. 
248°, insoluble in alcohol), allocryptopine, homochelidonine, traces 
of chelidonine and of sanguinarine (?), and, from the picrate 
fraction melting at 160—166°, a new base, methoxychelidonine (?), 
C,,H,,0,N, m. p. 221° (see below) ; the latter was separated also 
in the perchlorate fractionation, and here, in the more sparingly 
soluble perchlorate, another new alkaloid, m. p. 198—199° (see 
below) was found. The final separation, as thiocyanates, yielded 
no new alkaloid, and only a small proportion of the material 
remained as a gum. 

The first new product, methoxychelidonine, forms stout, colour- 
less prisms, [«]p +115-8°. It contains two methylenedioxy groups, 
one methoxyl group, and one methylimino group. The hydro- 
chloride and chloroaurate, m. p. 237—238°, are described. The 
O-acetyl derivative, m. p. 147°, [a]p +55-5°, prepared in the cold, 
like that of chelidonine, is amorphous, but yields a crystalline 
chloroaurate, m. p. 136—137° (decomp.), and when treated with 
ethyl chloroformate (Gadamer and Knoch, loc. cit.) it affords (like 
O-acetylchelidonine) an optically inactive urethane, 

C,,H,0,N-CO,Et, 
m. p. 107°. In its general properties the new base closely resembles 
chelidonine, from which, indeed, it differs only in the possession 
of the methoxyl group. By analogy with narcotine and hydrastine 
0-CH this group is provisionally located 
Hh, and to the compound the annexed 


MeO/ formula is assigned. 
Af The second compound, needles, 
CH,/ on m. p. 198—199°, [a], —40-7°, has 


- the empirical formula C,,H,,ON,. It 

NMe p—-CHyY\ os CH, gives no colour reactions with the 
cA /O usual reagents. Itis the first alkaloid 
from such a source with two nitrogen 

atoms in the molecule and the only chelidonium alkaloid to be 
levorotatory. The dichloroaurate has m. p. 122—124° (decomp.). 
The compound is unaffected by mercuric acetate; it contains no 
methoxyl, methylenedioxy, or methylimino group; the oxygen 
atom forms part of a hydroxyl group which is not phenolic. 
The O-acetyl derivative is a gum, [«]) —12-5°, and affords a 
dichloroaurate, m. p. 147° (decomp.). The hydroxyl group is 
also the point of attack when the compound is treated with 
ethyl chloroformate, i.e., no ring-scission takes place; the viscous 
product, [«]» —15-25°, of this action yields a dichloroaurate, m. p. 
142° (decomp.). These derivatives are both readily hydrolysed 
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to the parent base. Both nitrogen atoms are tertiary. The 
viscous dimethiodide gives a viscous dimethochloride, [«]) —103-15°, 
of which the dichloroaurate has m. p. 123—124° (decomp.). The 
dimethochloride is decomposed only by hot alcoholic potassium 
hydroxide; volatile bases and a compound, the chloroaurate of 
which has m. p. 118—120°, are then produced. W. A. S. 


Syntheses in the Quinine Series. IV. Aliphatic Quina- 
toxins, Monocyclic Quinaketones, and Carbinols. L. Ruzicka, 
C. F. Serpe, and F. Liesu (Helv. Chim. Acta, 1924, '7, 995—1012; 
cf. A., 1921, i, 584, 585).—In continuation of the earlier work 
(loc. cit.), ethyl quinate was condensed, in benzene solution by 
sodium ethoxide, with the lactam of «-aminohexoic acid; the 
amorphous product (yield only about 5%) is hydrolysed by hydro- 
chloric acid to 6-methoxy-4-quinolyl «-aminoamyl ketone, an oil 
affording a dipicrolonate, m. p. 229—230°. When ethyl cinchonate 
is condensed, as above, with ethyl «-aminohexoate 4-quinolyl 
e-amino-a-carbethoxyamyl ketone, a viscous mass, is produced 
(yield, 17%); the picrolonate has m. p. 187° (decomp.). This 
ketone is hydrolysed by 20% hydrochloric acid to 4-quinolyl 
e-aminoamyl ketone (loc. cit.). When the condensation is carried 
out on ethyl «-benzamidohexoate 4-quinolyl «-benzamido-«-carb- 
ethoxyamyl ketone, also gummy in nature (picrate, m. p. 153— 
154°), is produced (yield, 17%), but with the benzoylmethylamino 
ester a superior yield (45%) is obtained, the product, 4-guinolyl 
ketone, being a_ yellow, 
amorphous mass [picrolonate, m. p. 110° (decomp.), and picrate, 
m. p. 105° (decomp.)], and suffering only partial hydrolysis when 
heated with 10% hydrochloric acid on the steam-bath, giving 
4-quinolyl «-benzoylmethylaminoamyl ketone, a viscous mass, b. p. 
about 250° (in high vacuum). When the hydrolysis is carried out 
at 140° with 20% hydrochloric acid, 4-quinolyl «-methylamino- 
amyl ketone (loc. cit.) is obtained. Ethyl quinate and ethyl 
«-benzoylmethylaminohexoate afford 6-methoxy-4-quinolyl «-benz- 
oylmethylamino-a-carbethoxyamyl ketone (yield, 35%), which, when 
hydrolysed, produces 6-methoxy-4-quinolyl  «-methylaminoamyl 
ketone [dipicrate, m. p. 145° (decomp.)]. 

Ethyl cinchonate and ethyl 6-benzoylethylaminohexoate afford 
4-quinolyl 5-benzoylethylamino-«-carbethoxybutyl ketone, a viscous oil, 
which is hydrolysed by hot 20% hydrochloric acid to 4-quinolyl 
5-benzoylethylaminobutyl ketone, b. p. 260° (in a high vacuum), the 
picrate of which has m. p. 90—91°. 4-Quinolyl 6-ethylaminobutyl 
ketone is more readily obtained via the lactam (loc. cit.) than by 
debenzoylating the above compound. 

Attempts were made to convert the above “aliphatic quin- 
atoxins ”’ into “ monocyclic quinaketones ”’ by the methods already 
described (loc. cit.); all the products were unstable, thus resembling 
their analogues prepared from natural alkaloids. 4-Quinolyl 
«-methylaminoamyl ketone (cf. above and loc. cit.) is thus con- 
verted first into 4-quinolyl «-bromo-c«-methylaminoamyl — ketone 
(dihydrobromide, m. p. 136°), which, when treated with alcoholic 
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sodium ethoxide at —10° (see below) gives 4-quinolyl N-methyl- 
2-piperidyl ketone, an oil (hydrochloride, m. p. 159—160°; mono- 
picrolonaie, m. p. 188—189°; dipicrate, m. p. 145°). When this 
is reduced in cold alcohol with aluminium and sodium hydroxide 
(cf. Rabe and Kindler, A., 1918, i, 303), it affords 4-quinolyl- 
N-methyl-2-piperidylearbinol, m. p. 113° [dipicrate, m. p. 110° 
(decomp.), dipicrolonate, m. p. 179—180° (decomp.)], whilst when 
the reduction is carried out with aluminium amalgam a pinacone 
(2), yielding a di( ?)picrate, m. p. 125—150° (decomp.), is obtained. 

When the dihydrobromide of 4-quinolyl «-bromo-3-methylamino- 
butyl ketone is treated with aqueous sodium hydroxide, the expected 
product is not obtained (loc. cit.); if, however, alcoholic sodium 
ethoxide at —10° be used, a superior yield is obtained and the 
product, although containing a considerable proportion of a com- 
pound giving the hydrochloride of m. p. 185° already described, 
yet contains also another substance, the hydrochloride of which is 
more soluble in alcohol and has m. p. 100°; this is considered to 
be the expected 4-quinolyl N-methyl-2-pyrrolidyl ketone. 4-Quinoly] 
a-bromo-d-ethylaminobutyl ketone dihydrobromide (loc. cit.), when 
smilarly treated, affords 4-quinolyl N-ethyl-2-pyrrolidyl ketone, an 
oil [dipicrolonate, m. p. 170—172° (decomp.)]; this ketone gives 
only an amorphous product when it is reduced with aluminium 
and alcoholic sodium hydroxide. 6-Methory-4-quinolyl N-methyl- 
2-pyrrolidyl ketone is similarly prepared from the corresponding 
“ aliphatic quinatoxin ”’ (loc. cit.); it is an oil and affords a mono- 
picrolonate, m. p. 155—157°, and a dipicrolonate, m. p. about 155° 
(decomp.). This compound also yields no crystalline product when 
reduced with aluminium and alcoholic sodium hydroxide. 4-Quin- 
olyl «-aminoamyl ketone is converted by bromine into 4-quinolyl 
a-bromo-<-aminoamyl ketone (dihydrobromide, m. p. 185°), and this, 
when treated as above, affords 4-guinolyl 2-piperidyl ketone, an oil 
the phenylhydrazone of which was prepared and isolated as dipicrate, 
m. p. 179—180° (decomp.). 

Ethyl nicotinate and N-methy]-2-piperidone (lactam of 5-methyl- 
aminovaleric acid) afford (yield, 30%), when condensed as described 
above, 3-pyridyl 3-N-methyl-2-piperidonyl ketone, an oil [picrolonate, 
m. Pa 204—205° (decomp.)]; when this is heated with concentrated 
hydrochloric acid, 3-pyridyl ¢-methylaminobutyl ketone, the dihydro- 
chloride, and dipicrolonate, m. p. 153° (decomp.), of which are 
described, is obtained. 

Ethyl! 2-phenylcinchonate condenses with N-methy]-2-piperidone 
to afford 2-phenyl-4-quinolyl 3-N-methyl-2-piperidonyl ketone, m. p. 
about 135° (picrate, m. p. 174°). When this is heated with con- 
centrated hydrochloric acid, 2-phenyl-4-quinolyl 5-methylaminobutyl 
ketone, an oil (dihydrochloride, m. p. 110—120°), is obtained. 

A selection of the above compounds was submitted to examin- 
ation as to their action on protozoa (trypanosomes, spirocheetes, etc.) ; 
although they differed in potency, none was as active as quinine. 

N-Methyl-2-piperidone is easily obtained by catalytically reducing 
1-methyl-2-pyridone, using the method of Willstatter and Wald- 
schmidt-Leitz (A., 1921, ii, 185). 
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Rabe’s criticism (A., 1922, i, 360) of Ruzicka’s nomenclature is 
based on a misunderstanding. W. A. S. 


Cinchona Alkaloids. VI. Action of Sulphuric Acid on 
Hydrocinchonine, Hydroquinine, Hydroquinidine, and 
Quinine. apoQuinine. G. Gremsa and K. Bonatu (Ber., 1925, 
58, [B], 87—96).—Hydroquinine is converted by sulphuric acid 
(d 1-84) at 100° during 8—10 hours into hydrocupreinesulphonic 
acid, C,,H,,0,N,°SO,H, m. p. 270°, [«]i? —93-3° in ammoniacal, 
alcoholic solution ; the corresponding sulphate, 

m. p. 231°, and the nitrate are described. Similarly, hydroquinidine 
hydrochloride yields hydrocupreidinesulphonic acid, m. p. 282°, 
which gives a sparingly soluble sulphate, 

Hydrocinchoninesulphonic acid sulphate, 

[«]i; +139° in water, is obtained from hydrocinchonine. The action 
of sulphuric acid on quinine follows a somewhat different course, 
since in addition to sulphonation a molecule of sulphuric acid 
becomes combined at the vinyl group with the production of 
the compound, C,,H,,0,N,°SO,H,H,SO,,1-5H,O, m. p. 255—256°, 
which gives a su!phate, and 
a corresponding hydrochloride (+4H,O). Hydrolysis of hydro- 
cupreinesulphonic acid or its sulphate by hydrochloric acid (d 1-126) 
at 100° yields hydrocupreine, m. p. 186°, [«]j —159-2° in alcoholic 
solution, the identity of which is confirmed by the preparation 
from it and from authentic hydrocupreine of the following salts: 
hydrochloride, C,gH,,0,N,,2HCI,H,O; basic sulphate; normal 
sulphate; nitrate (+H,O); basic éartrate, 

m. p. 242°; succinate, m. p. 251°. Hydrocupreidine, m. p. 193°, 
[a]? +242-5° in ethyl alcohol (the hydrochloride is described), and 
hydrocinchonine, m. p. 268°, [«]\} +196-5°, are similarly obtained 
by hydrolysis of the corresponding sulphonic acids. The product 
obtained from quinine is hydrolysed to 9 : 6’-dihydroxyrubyl- 
3-ethosulphuric acid, CygH,.0,N,,H,SO,, m. p. 234°, —102-8°, 
in ethyl alcohol (for nomenclature see Rabe, A., 1922, i, 360), 
which gives a hydrochloride, (C,,H,.0,N,,H,SO,).,3HC1,9H,O. 
Hydrocupreine obtained by means of sulphuric acid from hydro- 
quinine is reconverted into the latter substance by methylation with 
nitrosomethylurethane and methyl-alcoholic potassium hydroxide. 
apoQuinine is converted by ethyl sulphate and alcoholic sodium 

hydroxide solution into ethylapoquinine, m. p. 183°. In contrast 
to cupreine, it is not hydrogenated in the presence of nickel. It 
is therefore considered improbable that apoquinine and cupreine 
are optical isomerides. H. W. 


Synthesis of y-Ephedrine. E. Sparn (Ber., 1925, 58, [B], 
197—199).—As a result of the criticism of Fourneau and Puyal 
(A., 1923, i, 238) and Fourneau and Kanao (A., 1924, i, 978), the 
author has repeated and confirmed the observations of Spaith and 
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Gohring (A., 1921, i, 45) on the hydrochlorides of d-, l-, and 
r-y-ephedrine and the chloroaurate of y-ephedrine. H. W. 


Physostigmine [Eserine]. III. E.Srepman and G. Barcer 
(J. Chem. Soc., 1925, 127, 247—258).—Earlier work (T., 1923, 
123, 758; 1924, 125, 1373; Straus, A., 1914, i, 78; 1915, i, 448; 
M. and M. Polonovski, A., 1918, i, 504; 1923, i, 700, 940) has 
established the presence in eseroline of a 5-hydroxy-1 : 3-dimethy)- 
indoline nucleus, and the present investigation confirms the structure 
(I) suggested to the authors by Robinson. Eserine is the methy]l- 
carbamido derivative (NHMe-CO-O+ for -OH) and eserethole the 
ethyl ether of eseroline. 


(OH):CH-C ——CMe-CH,-CH, 
C(OEt):CH-C——CMe-CH, CH, 


Eserethole, reduced with zinc and hydrochloric acid (Polonovski) 
or by Willstatter’s method, yields a dihydro ee (IT) 
(oxalate, m. p. 204°), which is a secondary base (the product 
formed by methylation gives a dipicrate, m. p. 204°) evidently 
produced by the opening of the ring containing the more strongly 
basic nitrogen atom. The point of rupture is determined by 
the fact that etheserolene (from exhaustive methylation of 
eserethole) gives on reduction a substance identical with that 
formed by the exhaustive methylation of dihydroeserethole 
(Polonovski). 

Another compound in which the pyrrolidine ring has been opened 
is Polonovski’s eseretholemethine (III), which is shown to be pro- 
duced by a tautomeric change from eserethole methohydroxide : 


—NMe,0H 
Me-CH,-CH, 
sale [CyH,,ONIK 


Treatment of eseretholemethine methiodide with picric acid gives 
a diquaternary picrate (IV), m. p. 170°, with elimination of water, 
thus indicating the pseudobasic function of the oxygen atom, 
although reclosure of the pyrrolidine ring is precluded. Esere- 
tholemethine is further characterised as a 2-hydroxyindoline deriv- 


pion — aci 
IV.) (0-Pi):CH (PiOH = picric acid) 
ative by oxidation with ammoniacal silver nitrate or alkaline ferri- 
cyanide to the indolinone, dehydroeseretholemethine (picrate, 
m. p. 199°; methiodide, m. p. about 131°; a picrate, m. p. 211°, 
probably derived from the corresponding indoline formed b 

reduction during isolation, is also described). Exhaustive methy]- 
ation of dehydroeseretholemethine gives trimethylamine and 
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5-ethoxy-1 : 3-dimethyl-3-vinylindolin-2-one, m. p. 62° (picrate, m. p. 
103°), which is reduced by hydrogen and colloidal palladium to 
the 3-ethyl compound, C,,H,,0O,N, m. p. 68°. The behaviour of 
eseretholemethine is thus in accord with the suggested structure 
for eserine. Polonovski’s structure (A., 1924, i, 980) for eserethole 
fails to explain the easy degradation of eseroline methiodide 
to physostigmol and cannot be built up from known naturally- 
occurring substances as can the authors’ structure from tryptophan. 

Eserethole is unattacked by dilute nitric acid; concentrated 
nitric acid gives trinitroeserethole, m. p. 152°. Oxidation with 
permanganate in acetone at —10° converts eserethole into an oily 
product, C,;H,,O.N, (picrate, m. p. 166°; methiodide, m. p. 198— 
199°). Etheserolene, contrary to Polonovski’s statement, forms a 
picrate, m. p. 98°. 

The results of exhaustive methylation of esoline ethyl ether 
(T., 1923, 123, 758) are further detailed. The two products are 
(a) a substance, C,,H,,ON, (dipicrate, m. p. 156°; methiodide, 
m. p. 169—170°), and (6) a substance, C,,H3,0,N, (dipicrate, m. p. 
199°; methiodide, m. p. 141°, and at 100° a second methiodide, 
m. p. 188°). The substance (6) is not, as at first supposed, the 
ethyl ether of the hypothetical esoline base. C. H. 


Oxyeserine and its Derivatives. M. and M. PoLoNnovsxr 
(Compt. rend., 1925, 180, 73—76; cf. A., 1918, i, 505).—The bases 
designated y-geneserines are formed by the oxidation of the groups 
-NMe-CH: to -NMe-CO-, and should be termed oxyeserines, bringing 
them into line with oxyhydrastine etc. y-Geneserolimethine, 
C,,H,,0,N,, is basic and forms a hydrochloride without loss of 
water. It differs from the bases of the eserine series in giving no 
diacid salts nor di-iodomethiodides, the hydroindolic nitrogen 
having entirely lost its basic character. The final result of exhaus- 
tive methylation of these bases is methiodo-o-methyl-p-geneseroli- 
methine, m. p. 275°, which when heated at 200° with sodium hydr- 
oxide yields -geneseroline, C;,H,,0,.N, m. p. 224°, —85° (in 
95% alcohol). It is phenolic and dissolves in alkalis, but unlike 
etheseroline it is insoluble in acids, and in all its properties appears 
similar to the N-methyloxindoles. The following formule are 
therefore suggested for w-geneserolimethine and y-geneseroline re- 
spectively, with alteration of the names to oxyeserolimethine and 


\—c<[C,H,NMe,] OH” \——C<[0,H,] 
Ico and Ico 

NMe NMe 


oxyeserolene etc. It is pointed out that in the breaking down of 
the eserine molecule the loss of two carbon atoms and the formation 
of a true indole (physostigmol) only takes place on starting from 
a closed basic nucleus (eseroline, eserethole). Starting from a 
methiodide of an open methine base (eseretholemethine etc.) there 
is no loss of carbon and degradation by Hofmann’s method still 
leads to a dihydroindole derivative (etheserolene, oxyeserolene). The 


i. 294 ABSTRACTS OF CHEMICAL PAPERS. 


fact that physostigmol is obtained and not an allylindole is in favour 
of a methylpyrrolidine rather than of a pyridine structure. A. C. 


Laudanidine. E. Spirn and E. BERNHAUER (Ber., 1925, 58, 
[B], 200—204).—Laudanidine, m. p. 184—185°, [a]? —100-6° in 
chloroform, isolated from opium by Hesse, is converted by diazo- 
methane into |-laudanosine, m. p. 87—88°, the identity of which is 
established by admixture with an equal weight of d-laudanosine 
and identification of the product so formed with r-laudanosine 
(Spaith, A., 1921, i, 50). Since laudanidine when ethylated and then 
oxidised yields 4-methoxy-3-ethoxybenzoic acid (Spath, loc. cit.), 
it is established that laudanine is the racemic form of laudanidine. 

A convenient method for the preparation of 4-methoxy-3-ethoxy- 
benzoic acid consists in the ethylation of isovanillin to 4-methoxy- 
3-ethoxybenzaldehyde, m. p. 50—51° (oxime, m. p. 98—99°), and 
oxidation of the latter with potassium permanganate in aqueous, 
alkaline solution. 4-Methoxy-3-ethoxybenzamide has m. p. 196— 
197°. H. W. 

Preparation of a Reduction Product of Anhydrolupinine. 
Katte & Co. A.-G., E. Bartnotomius, and O. ScHAUMANN 
(D.R.-P. 396508; from Chem. Zentr., 1924, 95, ii, 1409).—Anhydro- 
lupinine or its salts on treatment with hydrogen in acetic acid 
solution in the presence of platinum black, or chlorolupinane on 
reduction with sodium and alcohol, yield a colourless oil, lupinane, 
b. p. 89—91°, probably C,H,,.NMe (picrate, m. p. 185°); it is stated 
to have therapeutic properties. R. B. 

Chemical Constitution of Spermine. I. Isolation of 
Spermine from Animal Tissues and Preparation of its 
Salts. H. W. Dupiry, M. C. RosENHEm™, and O. RosENHEIM 
(Biochem. J., 1924, 18, 1263—-1272).—Spermine has been isolated 
from the following animal organs: testis, ovary, pancreas, muscle, 
liver, brain, spleen, thymus, and thyroid. It has been prepared by 
precipitating extracts of the organs with phosphotungstic acid and 
extracting the phosphotungstates with acetone, which leaves the 
bulk of the base behind, or by continuously extracting the extracts 
with butyl alcohol, precipitating with phosphotungstic acid in 
butyl alcohol, and treating the phosphotungstates as above or by 
steam distillation from strongly alkaline solution. The phosphate, 
CH. .N4,2H,PO,,6H,0, lenticular crystals, has m. p. 230—234°. The 
picrate, CypHagNq,4CgH30,N,, forms yellow needles, m. p. (decomp.) 
248—250° (darkening at 242°). The hydrochloride, C,)H,,N,,4HCI, 
forms prismatic needles, m. p. 310° after turning brown at 300—302°. 
The picrolonate, pale yellow needles, has m. p. 288—289° (decomp.). 
The chloroaurate, C, forms golden-yellow 
leaflets, m. p. about 225° (decomp.). The _ chloroplatinate, 
C,)»H.,N4,2H,PtCl,, red prisms, has m. p. 242—245° (decomp.). 
Benzoylspermine, Cy ,H.N,Bz,, obtained by treating the phosphate 
with sodium hydroxide and benzoyl] chloride, forms fine needles, m. p. 
155°. Sperminephenylcarbimide, prepared from the hydrochloride 
by adding sodium hydroxide and phenylearbimide, forms colour- 
less needles, m. p. 179—180°. The free base, which is volatile with 
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steam and can be distilled in a vacuum, is prepared by adding 
potassium hydroxide to a concentrated solution of the hydro- 
chloride or to a suspension of the phosphate in water and extracting 
with chloroform; it forms needles, m. p. 55—60°. The arsenate 
resembles closely the phosphate in crystalline form and solubility. 
The oxalate crystallises in leaflets, m. p. 225°. The sulphate, nitrate, 
acetate, and carbonate crystallise well, but are very hygroscopic. 
The free base and the hydrochloride are optically inactive. S. 8S. Z. 


Bromination and Iodination of some Derivatives of Pyrrole. 
A. P. TERENTJEV and W. W. Tscuetinzev (Ber., 1925, 58, [B}, 
66—71; cf. Pieroni, A., 1923, i, 613).—Pyrrole-2-aldehyde reacts 
very readily with bromine in the presence of light petroleum, 
yielding a mixture of mono- and di-bromopyrrolealdehydes which 
are extraordinarily unstable; in aqueous solution, dibromomalein- 
imide is ultimately formed. The primary action consists doubtless 
in the substitution in positions 3 or 4 without alteration of the 
aldehyde group. [Iodination of pyrrole-2-aldehyde in very dilute, 
faintly alkaline, aqueous solution gives letraiodopyrrole-2-aldehyde, 
m. p. 137°. 2-Acetylpyrrole is transformed under similar con- 
ditions into 3 : 4-di-iodo-2-acetylpyrrole, m. p. 157°, the constitution 
of which is established by its oxidation with ice-cold nitric acid 
(21:48) to di-iodomaleinimide, m. p. 255°. 2-Propionylpyrrole 
yields, similarly, 3 : 4-di-iodo-2-propionylpyrrole, m. p. 148°, or, 
in more concentrated solution and in the presence of a greater 
excess of alkali hydroxide and halogen, 3 : 4 : 5-iri-iodo-2-propionyl- 
pyrrole, m. p. 193°. Iodination of 2-benzoylpyrrole occurs with 
greater difficulty and appears to yield primarily a monoiodo deriv- 
ative which could not be isolated in the homogeneous form; at 
higher temperatures, (?) 3 : 4-di-iodo-2-benzoylpyrrole, m. p. 168— 
169°, and (?) 3:4: 5-tri-iodo-2-benzoylpyrrole, m. p. 215°, are 
produced. Oxidation of the latter compound with fuming nitric 
acid yields 4-iodo-3-nitropyrrole, m. p. 195°. BW. 


Magnesylpyrrole and its Use in the Synthesis of Pyrrole 
Compounds. B. Oppo (Mem. R. Accad. Lincet, 1923, [v], 14, 
510—623).—The volume of ethane developed in the reaction 
between magnesylethane and the magnesyl derivatives of tri- 
pyrrole and tri-indole proves that each of these compounds contains 
only one secondary nitrogen atom. 

Magnesylindole forms, with pyridine and quinoline, compounds 
similar to those given by magnesylpyrrole (A., 1904, i, 920; 1907, 
i, 549, 668; 1909, i, 672). Magnesylcarbazole gives a definite 
compound with 1 mol. of ether. 

Sulphur converts magnesylindole and magnesyl-2-methylindole 
into crystalline compounds, di-indolyl sulphide and ««’-dimethy!- 
di-indoly] sulphide, respectively ; liquid sulphur dioxide converts the 
former into di-indolyl sulphoxide (cf. A., 1919, i, 134; 1920, i, 
691). 
3-Ethylindole, b. p. 276—277° (picrate, m. p. 144-5°), is obtained 
in the same way as 3-methylindole (A., 1911, i, 486). 1-Methyl- 
indole and 1 : 3-dimethylindole, b. p. 225—232° (picrate, m. p. 
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140°), are also obtained similarly to 3-methylindole by shortening 
the period of heating. 

Phyllopyrrole is synthesised in small yield by the action of 
methyl iodide on the magnesy] derivative of 2 : 5-dimethyl-3-ethyl- 
pyrrole, but the principal product of this reaction is a pyrrolenine. 

2-Benzyl pyrryl ketone, b. p. 335—340° (partial decomp.), m. p. 
95° (phenylhydrazone, m. p. 133°, and silver derivative described), is 
prepared by the action of phenylacetyl chloride on magnesy]- 
pyrrole. The following are obtained similarly: 2 : 3 : 5-trimethyl- 
3-benzoylpyrrole, m. p. 172—173° (cf. A., 1910, i, 426); 4-(6- 
methoxyquinolyl) 2-pyrryl ketone, m. p. 139°; 4-(6-methoxy- 
quinolyl) 2-(3 : 5-dimethylpyrryl) ketone, m. p. 165° (cf. A., 1918, 
i, 38); 2-methyl-3-chloroacetylindole, m. p. 201°; acetylcarbazole, 
m. p. 70°; propionylcarbazole, m. p. 90° (alcoholic potassium 
hydroxide gives carbazole and propionic acid; picrate, m. p. 140°; 
nitric acid gives nitropropionylcarbazole, m. p. 233°); benzoy]l- 
carbazole, m. p. 98° [boiling aqueous alkali gives carbazole and 
benzoic acid (cf. A., 1911, i, 486)]. 

Carbonyl chloride converts magnesylpyrrole into 2 : 2’-dipyrryl 
ketone, m. p. 160—161° (silver derivative described), which is also 
obtained by the action of pyrrole-2-carboxylic chloride on magnesyl- 
pyrrole. Ethyl nitrate reacts with magnesyl-2-methylindole to give 
a very small yield of 3-nitro-2-methylindole. At 260° carbon 
dioxide and magnesylpyrrole give pyrrole-3-carboxylic acid, m. p. 
161° (cf. A., 1909, i, 672). In the absence of solvent at high tem- 
perature, magnesylearbazole and carbon dioxide give carbazole- 
carboxylic acid, m. p. 275—276°, with slight blackening; silver and 
barium derivatives are described (cf. A., 1911, i, 486; 1912, i, 649). 

The action of ethyl chloroformate on magnesylscatole at 140° 
gives only ethyl 3-methylindole-1-carboxylate, but at 250° a small 
yield of ethyl 3-methylindole-2-carboxylate, m. p. 134°, is obtained. 
By the action of the appropriate chloroformic ester on magnesyl- 
pyrrole the following are obtained, usually in 85—90% yield: 
methyl pyrrole-2-carboxylate, m. p. 73° (ammonia gives the amide, 
m. p. 176°); methyl pyrrole-1 : 2-dicarboxylate, m. p. 141°; ethyl 
pyrrole-l-carboxylate, b. p. 235°, m. p. 38°; n-propyl pyrrole- 
2-carboxylate, b. p. 164—165°/50 mm.; isobutyl pyrrole-2-carboxy]l- 
ate, b. p. 119—122°/70 mm.; isoamyl pyrrole-2-carboxylate, b. p. 
186—190°/100 mm. Ethyl indole-2-carboxylate, m. p. 107°; ethyl 
3-methylindole-1-carboxylate and ethyl 2-methylindole-3-carboxyl- 
ate, m. p. 135°, are obtained by the action of ethyl chloroformate on 
the magnesyl derivatives of indole, scatole, and 2-methylindole, 
respectively. In this way magnesylcarbazole gives ethyl dipheny]- 
carbamate, m. p. 77-5°. 

Besides 3 : 3’-di-indyl (silver derivative; osazone, m. p. 158°; 
quinoxaline, m. p. 163°), the action of oxalyl chloride on magnesyl- 
indole gives 2 : 2-di-indyl, m. p. 273° (osazone, m. p. 170°, decomp. ; 
quinoxaline, m. p. 154°, decomp.), and 1 : 2-bisindyl, m. p. 320°. 

Malonyl] chloride converts magnesylindole into di-indolylmethane, 
m. p. 287°. This substance is an equilibrium mixture of keto- and 
mono-enolic forms, the proportion of the former of which increases 
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with rising temperature. A silver derivative is described; pheny]- 
hydrazine gives 1-phenyl-3 : 5-di-indylpyrazole, m. p. 236° (decomp. ) ; 
hydroxylamine gives 3 : 5-di-indylisooxazole, m. p. 219° (decomp.); 
hydrolysis of the product from the action of semicarbazide results in 
3: 5-di-indylpyrazole, m. p. 229° (decomp.); hydrolysis by alkali 
gives indole-3-carboxylic acid and 3-indolyl methyl ketone. Di- 
(2-methylindolyl)methane, m. p. 219°, is obtained similarly from 
magnesyl-2-methylindole. In the same way as the preceding one, 
this compound gives 1-phenyl-3 : 5-di(2-methylindyl)pyrazole, m. p. 
192° (decomp.); 3: 5-di(2-methy yl)isooxazole, m. p. 174°; 
3: 5-di(2-methylindyl)pyrazole, m. p. 247° (decomp.). Di-indol: yl- 
ethane, m. p. 287° (silver derivative and dioxime, m. p. 305°, decomp.) 
and di(2-methylindolyl)ethane, m. p. 297° (decomp.) (dioxime, m. p. 
267°), are obtained by the action of succinyl chloride on magnesy!}- 
indole and magnesyl-2-methylindole, respectively. 

Ethyl pyrrole-2-glyoxylate, m. p. 44:5°, is obtained by the action of 
ethoxalyl chloride on magnesylpyrrole; it is readily hydrolysed to 
the corresponding acid, m. p. 113° (decomp.). 

Ethyl pyrrolylacetate (A., 1912, i, 804) gives pyrrylpheny!- 
pyrazolone, m. p. 193°, and semicarbazone, m. p. 90°; alcoholic 
ammonia transforms it into the amide, m. p. 184°. 

The paper contains a full bibliographical record of previous 
work, W. E. E. 


Preparation of Aldehydes and Ketones of the Pyrrole Series. 
Katie & Co., A.-G., and H. Fiscuer (D.R.-P. 395092; from Chem. 
Zentr., 1924, 95, ii, 1405—1406).—Aldehydes and ketones of the 
pyrrole series are obtained by the action of cyano compounds on 
pyrrole and indole derivatives in the presence of hydrogen chloride, 
the imino-hydrochloride formed intermediately being decomposed 
on boiling with water. Substitution in the «-position predominates. 
Thus ethyl 2: 4-dimethylpyrrole-3-carboxylate with acetonitrile 
in absolute alcohol gives an orange iminohydrochloride, yielding 
ethyl 5-acetyl-2 : 4-dimethylpyrrole-3-carboxylaie, m. p. 140°, on treat- 
ment with water; with hydrogen cyanide ethyl 2 : 4-dimethyl-3-alde- 
hydopyrrole-5-carboxylate, m. p. 165°, is obtained. 2 : 4-Dimethy!- 
pyrrole and chloroacetonitrile yield 5-chloroacetyl-2 : 4-dimethyl- 
pyrrole, m. ‘p. 136°. Ethyl 3-carbethoxy-2 : 5-dimethylpyrrole-4- 
glyoxylate, N ,m. p. 102°, is similarly obtained 
from ethyl] pyrrole-3- carboxylate and ethylcyanoformate. 2-Methy]- 
indole with chloroacetonitrile similarly yields 3-chloroacetyl-2-methyl- 
indole, m. p. 207°, and with hydrogen cyanide, 2-methylindoie- 
3-aldehyde, m. p. 198° (cf. Plancher and Ponti, A., 1907, i, 341). 

R. B. 


Metabolism of Tryptophan. I. Synthesis of Racemic 
Bz-3-Methyltryptophan. W. Rosson (J. Biol. Chem., 1924, 62, 
495—514).—With the object of carrying out metabolism experiments 
to elucidate the mechanism of the formation of kynurenic acid from 
tryptophan, Bz-3-methyltryptophan has been synthesised. In 
preparing 5-methylindole by the method of Raschen (A., 1887, 956) 
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it was found that on saturating an alcoholic solution of pyruvic acid 
p-tolylhydrazone with dry hydrogen chloride, simultaneous esteri- 
fication and ring closure occurred with direct formation ofjethy] 
5-methylindole-2-carboxylate; the yield of 5-methylindole itself was 
much improved by heating the dry ammonium salt of 5-methyl- 
indole-2-carboxylic acid instead of the free acid. 5-Methylindole 
gives, by Ellinger and Flamand’s modification (A., 1907, i, 153) of 
the Tiemann and Reimer reaction, 5-methylindole-3-aldehyde, m. p. 
148°, in small yield, with formation of 3-chloro-6-methylquinoline 
a3 a by-product. The aldehyde was also obtained in about the 
same yield by the method of Majima and Kotake (A., 1923, i, 156). 
Ethyl 3-aldehydo-5-methylindole-2-carboxylate, m. p. 189°, was 
obtained from ethyl 5-methylindole-2-carboxylate by the method 
of Adams and Levine (A., 1924, i, 51), and on hydrolysis gave ethyl 
3-aldehydo-5-methylindole-2-carboxylate, m. p. 254—255° (decomp.). 
On heating this acid, a trace only of 5-methylindole-3-aldehyde 
was obtained. 5-Methylindole-3-aldehyde was condensed with 
hydantoin to give 5-methylindolylidenehydantoin, m. p. 295—298° ; 
on reduction, this gave 5-ethylindolylhydantoin, m. p. 206—207°, 
which on hydrolysis with barium hydroxide gave Bz-3-methyl- 
tryptophan, m. p. 259—263°. C. R. H. 


Co-ordinated Compounds of the Alkali Metals. N. V. 
Stp¢wick and 8. G. P. Pant (J. Chem. Soc., 1925, 127, 209—211).— 
When y-indoxylspirocyclopentane (I) (Perkin and Plant, T., 1923, 
123, 676) is heated with aqueous sodium, potassium, or lithium 
hydroxide at 200—210° in a closed tube, there results a compound 
of the type MB,HB [HB=(I); M=Na, K, or Li]. The sodiwm 
derivative, m. p. 204°, and the potassium derivative, m. p. 80—90°, 
are soluble in toluene, decomposed at once by water regenerating (I), 
and give by distillation in a vacuum (I) and a solid residue, which is 


yo=t 


probably the simple metal salt of (I). The lithium compound, m. p. 
170°, is less stable and cannot be purified. The co-ordination 
formula (II) is suggested for the compounds MB,HB. C. H. 


Dithymolisatin Colouring Matter. CAinpra (Bul. Soc. 
Chim. Roménia, 1924, 6, 113).—When oxidised in alkaline solution, 
dithymolisatin yields a red colouring matter : 


NHC 


The course of the reaction may be followed by measuring the volume 
of carbon dioxide liberated. 


Synthesis of 4-Methyl-3-ethylpyridine and a New Parvoline 
[2 : 6-Dimethyl-3-ethylpyridine|. E. Kornics and F. K. Horr- 
MANN (Ber., 1925, 58, [B], 194—197; cf. A., 1921, i, 595).—3-Ethy]- 
pyridine methiodide is converted at 300° into 2-methyl]-5-ethyl- 
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pyridine and a small proportion of 4-methyl-3-ethylpyridine, b. p. 
198° (picrate, m. p. 144°). Under similar conditions, 5-ethyl-2-vinyl 
pyridine methiodide is transformed into a saturated base, C,>H,,N. 
b. p. 106—1i07°/30 mm. (picrate, m. p. 164°; chloroplatinate, m. p. 
104—105°; additive compound with mercuric chloride, m. p. 137°). 
2-Methyl-5-ethylpyridine methiodide gives 2 : 6-dimethyl-3-ethyl- 
pyridine, b. p. 883—85°/23 mm., d'8 0-9120 (picrate, m. p. 162°; 
chloroplatinate, m. p. 178°), the constitution of which is established 
by its oxidation to pyridine-2 : 3 : 6-tricarboxylic acid, identified 
as the calcium salt. H. W. 

Structure of Dehydracetic Acid. C. F. Rasswermzr and R. 
Apams (J. Amer. Chem. Soc., 1924, 46, 2758—2764).—The ethyl 
4-lutidone-3 : 5-dicarboxylate obtained by Conrad and Guthzeit 
(A., 1886, 333) on partial hydrolysis with 4N-alcoholic potassium 
hydroxide (2 equivalents) yields ethyl hydrogen 4-lutidone-3 : 5-di- 
carboxylate, m. p. 181—184° (I). On distillation at 30 mm., the 
hydrogen ester affords carbon dioxide and ethyl 4-lutidone-3-carb- 
oxylate, m. p. 161—162° (II), which on hydrolysis yields an acid 
(III) identical with that obtained from dehydracetic acid by treat- 
ment with sulphuric acid and then with ammonia, relations which 
are only in harmony with this synthesis if dehydracetic acid 
possesses the Feist formula. 


C(CO,H)=CMe CH===CM 
NH —> NH 
L) 


(II.) 
CH——CMe 
(HL) CO< H):CMe7 

Some ethyl 4-lutidone-3 : 5-dicarboxylate is formed in the above 
hydrogen ester decomposition, and also a liquid fraction consisting 
mainly of ethoxylutidine. Some 4-lutidone is present in the 
residue after distillation. 4-Lutidone-3-carboxylic acid, m. p. 158— 
159° (decomp.), on heating at 270° yields 4-lutidone. 4-Lutidone- 
3 : §-dicarboxylic acid has m. p. 275—277° (decomp.) (cf. Conrad 

and Guthzeit, A., 1887, 500). R. B. 


Fission of the Pyridine Nucleus During Reduction. II. 
Preparation of Glutardialdoxime. B.D. Suaw (J. Chem. Soc., 
1925, 127, 215—216).—That pyridine is reduced by sodium and 
alcohol first to 1 : 4-dihydropyridine (cf. A., 1924, i, 1343) is con- 
firmed by the formation of glutardialdoxime, m. p. 175°, in good 
vield when hydroxylamine hydrochloride is added to the reduction 
liquor and the solution boiled for a few minutes. The pyridine is 
purified with permanganate and dried over calcium carbide; the 
alcohol is distilled through a column packed with calcium carbide. 
Amy] alcohol gives a slightly higher yield. C. H. 


Preparation of Hydroxy Derivatives of Pyridine, Quinoline, 
and their Homologues. A. E. TscurrscurpaBIn (J. Russ. 
Phys. Chem. Soc., 1924, 55, 7—18).—Quinoline reacts with carefully 
dried potassium hydroxide at about 230°, giving a good yield of 
2-hydroxyquinoline, hydrogen being evolved. On raising the 

m* 2 
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temperature to 300°, a second hydroxyl group is introduced, 
apparently in position 4. The action of potassium hydroxide is 
thus similar to that of sodamide. Sodium hydroxide does not 
react under these conditions; barium oxide, especially when partly 
hydrated, reacts at a lower temperature (150°), but the yield of 
2-hydroxyquinoline is less and some diquinoline is formed; in 
addition to this there is, in all cases, evidence of the formation of 
indole. Pyridine gives 2-pyridone when heated with potassium 
hydroxide ; quinaldine does not react, but an evolution of hydrogen 
is observed with lepidine. The reaction is inhibited by traces of 
moisture. G. A. R. K. 


Preparation of Readily Soluble Compounds of C-Substi- 
tuted Dialkyl- and Arylalkyl-barbituric Acids. F. HorrManyn- 
La Rocue & Co., A.-G. (D.R.-P. 398851; from Chem. Zentr., 1924, 
ii, 1409)—Readily soluble salts of C-substituted dialkyl- and 
arylalkyl-barbituric acids are obtained by treating the free acids 
with alkylamines, and these salts are more stable than the sodium 
salts in aqueous solution. They show a pronounced increase in the 
hypnotic effect, as compared with the free acids, without a corre- 
sponding increase in toxicity, and in consequence of their solubility 
in water can be used for injections. The following compounds are 
described : Diethylamine diethylbarbiturate ; diethylamine diallyl- 
barbiturate, fibrous needles; dimethylamine phenylethylbarbiturate, 
dense prisms; monomethylamine diethylbarbiturate; choline diethyl- 
barbiturate. R. B. 


Phenylethylethylbarbituric Acid and Related Derivatives. 
A. W. Dox (J. Amer. Chem. Soc., 1924, 46, 2848—2846).—In view 
of the tetanic effect which accompanies the hypnotic action of 
‘ benzylethylbarbituric acid (A., 1922, 1, 681; Shonle and Moment, A., 
1923, i, 248), substitution of phenyl on a @-carbon atom in the alkyl 
side-chain has been investigated in the hope that the compounds 
obtained would show greater similarity to phenylethylbarbituric 
acid in accordance with the alternation of properties in an homo- 
logous series. Phenylethylbarbituric acid, isomeric with ‘“‘ luminal,’ 
is physiologically inactive, but $-phenylethylethylbarbituric acid 
is a powerful hypnotic when administered intravenously, although 
much less so when administered orally. The convulsive symptoms 
observed with benzylethylbarbituric acid were absent and the 
evidence is accordingly in favour of the recurrence of physiological 
character with substitution of the phenyl group on alternate carbon 
atoms. §-Phenylethyl bromide, b. p. 79—81°/4 mm. (cf. Grignard, 
A., 1904, i, 498), obtained in 71% yield by the action of hydro- 
bromic acid and sulphuric acid on $-phenylethyl alcohol, with ethyl 
sodiomalonate gives, together with some styrene, (yield 68%) ethyl 
8-phenylethylmalonate, b. p. 142—143°/2 mm., 296—298°/741 mm., 
d*® 1-0580; the ester amide forms needles, m. p. 98°, and the diamide 
has m. p. 232°. With ethyl bromide and sodium ethoxide, ethyl 
8-phenylethyl malonate gives, in 89% yield, ethyl 6-phenylethyl- 
ethylmalonate, b. p. 148—150°/2 mm., 314—316°/741 mm., d?5 
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1-0382; the free acid has m. p. 125—126°, decomp. 160°. With 
carbamide or substituted carbamides, the two malonic esters 
described above yield the following substituted barbituric acids : 
5-8-phenylethylbarbituric acid (yield 95°/,), m. p. 212—213°, 1-phenyl- 
5-8-phenylethylbarbituric acid (yield 75°), m. p. 164°; 5-8-phenyl- 
ethyl-5-ethylbarbituric acid (yield 90%), m. p. 168°; 1-phenyl-5-8- 
phenylethyl-5-ethylbarbituric acid (yield 20%), m. p. 110°; and 
acid (yield 53%), p. 
141—142°. R. B. 


Preparation of Pyrazolone Derivatives. FFARBENFABR. VORM. 
F. Bayer & Co., H. Haut, and L. Scuiitz (D.R.-P. 396507; from 
Chem. Zenir., 1924, ii, 1408)—Hydroxypyrazolones are treated 
with basic alkyl halides of the general formula, R,N-CH,°CH,°X, 
in the presence of alkaline solvents, or the hydroxypyrazolone is 
first converted into the halogenalkyl ether by the action of alkylene 
dihalides, and this converted into the aminoalkyl ether by treat- 
ment with secondary aliphatic amines. Thus 3-hydroxy-1-pheny]l- 
4-dimethyl-5-pyrazolone with diethylaminoethyl chloride in the 
presence of alcoholic sodium ethoxide yields the $-diethylaminoethyl 
ether (annexed formula), a yellow oil, b. p. 210—215°/10 mm. (hydro- 

chloride, m. p. 157°). The 6-diethyl- 
C-O-CH,°CH,"NEt, aminoethyl ether of 3-hydroxy-4-diallyl-5- 
\ cme pyrazolone, a yellow oil, b. p. 228—235°/ 
NPh!_lco 10 mm., is ‘similarly obtained. The 
sodium salt of hydroxydiethylpyrazolone 
on heating with dimethylaminoethy! chloride at 120° is converted 
into 3-8-dimethylaminoethoxy-4-diethyl-5-pyrazolone, yellow oil, 
b. p. 220—225°/10 mm., crystallising in the cold, a strongly basic 
ether which has therapeutical use. In addition to antipyretic 
properties, pyrazolones containing basic alkyl groups attached to 
carbon show vascular contractive properties. R. B. 


Preparation of Homologues of 2-Aminopyridine. 
CHEMISCHE FABRIK AUF ACTIEN (VORM. E. SCHERING), H. HORSTERS, 
and M. Dourn (D.R.-P. 398204; from Chem. Zenir., 1924, ii, 
1409).—Pyridine homologues on amination with sodamide, or with 
sodium and gaseous ammonia in diluents of high b. p., such as 
xylene, cumene, or mesitylene, at temperatures above 150°, yield 
homologues of 2-aminopyridine which are of therapeutic importance 
or are used for the preparation of therapeutic agents. 2-Methyl- 
5-ethylpyridine yields 6-amino-2-methyl-5-ethylpyridine, m. p. 51°, 
b. p. 110—112°/4 mm. 2-Amino-4-ethylpyridine, b. p. 134—139°/ 
16 mm., is similarly prepared, whilst 4 : 4’-dipyridyl with sodamide 
in cumene at 200° yields 2 : 2’-diamino-4 : 4’-dipyridyl, pale yellow 
needles, m. p. 183°. R. B. 


Iodination of 2-Aminopyridine. 0. Macripson and G. 
Menscuikorr (Ber., 1925, 58, [B], 113—118).—2-Acetamido-1- 
methylpyridinium iodide is converted by boiling hydriodic acid 
into a mixture of 5-iodo-2-aminopyridine periodide, C;H;N,[,, m. p. 
144—146°, and 1-methyl-2-pyridoneimide hydriodide. m. p. 148— 


ve 
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149° (cf. Tschitschibabin, A., 1921, i, 450). The direct iodination 
of 2-aminopyridine is effected more readily with hydrogen peroxide 
and hydriodic acid, or, preferably, with iodide—-iodate or a solution 
of iodine in aqueous potassium iodide. In all cases, a relatively 
stable periodide is formed which is decomposed by boiling alkali 
hydroxide solution. 5-lodo-2-aminopyridine has m. p. 129°; the 
corresponding hydriodide and picrate, m. p. 240° (decomp.), are 
described. The introduction of a second atom of iodine could not 
be effected. 5-Iodo-2-aminopyridine is converted by sulphuric 
acid (d 1-84) and nitric acid (d 1-4) at 0° into 5-todo-2-nitroamino- 
pyridine, m. p. 189° (decomp.). 5-Iodo-2-pyridone, m. p. 183— 
189°, is prepared by the action of nitrous acid on 5-iodo-2-amino- 
pyridine or by the direct iodination of 2-pyridone, which proceeds 
with considerable difficulty. Diazotisation of 5-iodo-2-amino- 
pyridine in the presence of hydrochloric acid (d 1-19) yields 2-chloro- 
5-todopyridine, m. p. 99°, which is notable for the absence of basic 
properties; it is transformed by sodium methoxide solution into 
5-todo-2-methoxypyridine, b. p. 231° (picrate, m. p. 147°). The 
position of the halogen atom in the latter compound (and hence 
in 5-iodo-2-aminopyridine) is established by the conversion of the 
silver salt of 5-nitro-2-pyridone successively into 5-nitro-2-methoxy- 
pyridine, m. p. 110°, 5-amino-2-methoxrypyridine, and 5-iodo-2- 
methoxypyridine, b. p. 85°/22 mm., identical with the product 
described above. H. W. 


Chemistry of Furfuraldehyde. Preparation of the Furan 
Analogue of Benzoflavine or Dimethyldiaminofurylacridine 
Hydrochioride. S. A. Manoop and C. R. Harris (J. Amer. 
Chem. Soc., 1924, 46, 2810—2813; cf. Renshaw and Naylor, A., 
1922, i, 566).—Furfuraldehyde condenses with m-tolylenediamine 
sulphate in alcoholic solution, yielding tetraminoditolylfurylmethane 
sulphate, hydrolysed by 6N-hydrochloric acid at 140° to diamino- 
dimethylfuryldihydroacridine (yield 60%), from which 2: 8-di- 
amino-3 : 7-dimethyl-5-furyl-5 : 10-dihydroacridine, isolated as the 
additive compound, 3C,,H,,ON;,3HCI,ZnCl, (?), is obtained on 
oxidation with 30% ferric chloride in the presence of zine chloride. 
The zinc content is variable, but the nitrogen content on a zinc 
chloride-free basis is constant. R. B. 


Reduction of Dialkyloxydihydropyrazines. P. Karrer and 
C. GRANACHER (Helv. Chim. Acta, 1924, 7, 1062—1064).—When 
2 : 5-dibenzyloxydihydropyrazine (cf. A., 1924, i, 212) ic reduced 
with sodium and hot amyl alcohol it yields piperazine and some 
8-hydroxyethylamine (?). This result is interesting in connexion 
with the conclusion (Abderhalden) that a diketopiperazine ring 
structural arrangement is present in proteins. W. A. S$. 


Syntheses of Quinone-imide Dyes. V. The Use of 
Hydroxy-p-benzoquinone. KEHRMANN and CHERPILLOD 
(Helv. Chim. Acta, 1924, 7, 973—980; cf. Kehrmann and Messinger, 
A., 1891, 746)—When hydroxy-p-benzoquinone (Willstatter and 
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Muller, A., 1911, i, 728) is treated in cold acetic acid solution with 
o-phenylenediamine, 2-hydroxyphenazine, golden-yellow crystals, 
m. p. 253—254°, is produced (yield: 87%). The compound forms 
a dark red hydrate, being precipitated in this form when its solution 
in sodium hydroxide is acidified. The acetyl derivative forms yellow 
crystals, m. p. 152°; when it is treated with methyl sulphate, 
followed by hot water, the product is a mixture of two isomerides, 
/N which are separated by fractional precipitation of 
the perchlorates. The sparingly soluble perchlorate 
On DNAS is that of N-methylaposafranone (annexed formula), 
"' a dark red leaflets, m. p. 185° (the chloride and 
" chloroplatinate are described); the other is that of 
methylprasindone (%), the nitrate and chloroplatinate of which are 
described, but the base itself was not isolated. 
Hydroxybenzoquinone also interacts with o-tolylenediamine 
(1: 3:4), only one of the possible isomerides, and that in meagre 
yield, being formed. This, a hydroxymethylphenazine, forms orange- 
red crystals, m. p. 248°, and yields an acetyl derivative, m. p. 207°. 
With 1:2-naphthylenediamine 3-hydroxynaphthaphenazine, red 
needles, decomp. 285—287°, is produced, accompanied by an azine- 
like by-product. The 3-position is assigned to the hydroxy group 
because of the great similarity between the compound and the 
corresponding isorosindone. The acetyl derivative forms yellow 
needles, m. p. 216:5°. With o-aminodiphenylamine, a poor vield 
of aposafranone (A., 1895, i, 527) accompanied by a little fluorindene, 
is obtained. The product of the interaction of hydroxybenzo- 
quinone and o-aminophenol is mainly triphendioxazine, but a little 
phenazoxone (cf. Kehrmann and Saager, A., 1902, i, 235) is also 
formed, Hydroxybenzoquinone:and aniline yield a mixture of 
dianilinobenzoquinone, anilinohydroxybenzoquinoneanilide (Zincke 
and Hagen, A., 1885, 787), and anilinohydroxybenzoquinone (Kehr- 
mann and Bahatrian, A., 1899, i, 31). W. A. S. 


Syntheses of Quinone-imide Dyes. VI. Certain apo- 
Safranine Analogues of the Stilbazonium Series. F. Krur- 
MANN and E. Fauke (Helv. Chim. Acta, 1924, 7, 981—984; cf. A., 
1891, 945).—Benzil condenses with 5-chloro-2-aminodiphenylamine 
hydrochloride in hot alcoholic solution to form 3-chlorophenxyl- 
stilbazonium chloride (I). The corresponding perchlorate forms 


(I.) “(IL) (III.) 


citron-yellow needles and when it is treated in aqueous solution 
with sodium hydroxide a yellow precipitate of the w-base (II) is 
separated. When the chloride is boiled with aniline the com- 
pound (III), which is the analogue of aposafranine, is produce. 
This substance forms dark-violet bronze needles but when it is 
treated with sodium hydroxide it also yields a yellow w-base resem- 
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bling II. The chlorophenylstilbazonium chloride likewise reacts 
with dimethylamine at 150—180°, giving the dimethylamino 
analogue, the perchlorate of which is described. W.A.S. 


Syntheses of Quinone-imide Dyes. VII. 1-Amino- 
Phenazine. F. KEHRMANN and P. Prunrer (Helv. Chim. Acta, 
1924, 7, 984—991).—3 : 5-Diamino-o-benzoquinone (Nietzki and 
Moll, A., 1893, i, 699; see also below) reacts with o-phenylene- 
diamine in dilute acetic acid solution at 30—40° to produce 1 : 3-di- 
aminophenazine, red leaflets, m. p. 255° (decomp.). The mono- 
perchlorate, when treated with cold acetic anhydride, affords 3-amino- 
l-acetamidophenazine, the perchlorate of which is described. When 
the aminoacetamidophenazine is dissolved in cold sulphuric acid 
(d 1-68) and treated with sodium nitrite followed by alcohol, the 
amino group is removed and 1-acetamidophenazine, yellow needles, 
is produced. This undergoes hydrolysis when it is heated with 
sulphuric acid (d 1-68) at 40°, yielding 1-aminophenazine, dark red 
leatlets, m. p. 172°. 

Di-iminopyrocatechol similarly reacts with o-aminodiphenyl- 
amine, yielding solely Kehrmann and Kramer’s isophenosafranine 
(A., 1900, i, 61; 1901, i, 52). 

The constitutional formule of the above compounds and their 
congeners are discussed. 

The product obtained by nitrating diacetylpyrocatechol is not 
dinitrodiacetylpyrocatechol, as Nietzki and Moll supposed, but 
dinitromonoacetylpyrocatechol, m. p. 120°. This compound re- 
sembles picric acid; it forms yellow, crystalline salts when treated 
with sodium and potassium acetates. When it is boiled with 
acetic anhydride and a little zine chloride, the true diacetyl com- 
pound, m. p. 112—114°, is obtained. Nietzki and Moll’s prescrip- 
tion was followed in converting the above product into 3 : 5-diamino- 
o-benzoquinone. It was found that the final oxidation must be 
carried out with care. W. A. S. 


Preparation of Azine Derivatives. Axkt.-Gres. F. ANILIN- 
FaBRIKATION, W. HerzBerc, W. Bruck, G. Hoprr, and H. 
OacenDorF (D.R.-P. 394195: from Chem. Zentr., 1924, ii, 
1135—1136).—Naphthaphenazine- and dinaphthazine-sulphonic 
acids on heating with sodium or potassium hydroxide are converted 
into the corresponding hydroxy derivatives without the azine ring 
being attacked. If one of the hydroxyl groups is ortho to the 

azine nitrogen atom condensation occurs 

(fj) N simultaneously. af - Naphthaphenazine - 4 - 
sulphonic acid (annexed formula), yellow 
JW powder, from o-phenylenediamine and 1 : 2- 
naphthaquinone-5-sulphonic acid, with 
sodium hydroxide at 210—220° under pres- 

sure yields 4-hydroxy-«-naphthaphenazine, 

yellow needles, m. p. about 250°. Similarly, «8-naphthaphenazine- 
3-sulphonic acid, yellow, from o-phenylenediamine and 1] : 2-naphtha- 
quinone-6-sulphonic acid, with potassium hydroxide at 250° yields 
3-~ydroxy-aB-naphthaphenazine, bright yellow needles, m. p. about 
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280° (red sodium salt). Naphthaphenazine-1-sul phonic acid, 
similarly prepared, with potassium hydroxide at 200°, yields a 
substance, greenish-yellow needles, m. p. 210°. aa’Bp’ -Dinaphth- 
azine-2 : 3’ -disulphonic acid (Meigen and Norman, A., 1900, i, 702) 
with potassium hydroxide at 260° yields the yellow potassium 
salt (?%) of 3- hydroxy-aa' acid, and 
3: 3’-dihydroxy-ax’' BB’ -dinaphthazine, brownish-yellow. 5- Hydroxy- 
ax’ BB’-dinaphthazine-5'-sulphonic acid, orange-red, from 2-hydroxy- 
1:4-naphthaquinone and 1: 2- diaminonaphthalene-4-sulphonic 
acid, with potassium hydroxide at 240° yields 5: 5’-dihydroxy- 
ax’BB’-dinaphthazine, yellow (potassium salt, reddish-brown), to- 
gether with an isomeric red dihydroxydinaphthazine. aa’B’-Di- 
naphthazine-1 : 1'-disulphonic acid, obtained by oxidising 2-amino- 
naphthalene-8-sulphonic acid with sodium hypochlorite, with 
potassium hydroxide at 240° yields a substance, orange-yellow 
needles, m. p. above 300°. R. B. 


Reduction of the Carbocyanines. (Miss) F. M. Hamer 
(J. Chem. Soc., 1925, 127, 211—214).—K@Gnig’s method (A., 1923, 
i, 1188; 1924, i, 669) for the synthesis of 1 : 1’-dimethylcarbocyanine 
iodide does not give more than 20% of the yield claimed. The 
relationship of the carbocyanines to the methylenediquinaldine 
dialkylhalides (T., 1923, 123, 246) has now been further demon- 
strated by the reduction of 1: 1’-dimethyl-, 1 : 1’-diethyl-, and 
6 : 6’-dimethyl-1 : 1’-diethyl-carbocyanine halides with hydriodic 
acid at about 180° to the corresponding methylenediquinaldine 
dialkyliodides. p-Dimethylaminobenzylidenequinaldine ethiodide, 
m. p. 259—263° (decomp.) (K6nig and Treichel, A., 1921, i, 738), 
prepared in much improved yield by increasing the time of heating, 
is similarly reduced to p-aminobenzylquinaldine ethiodide, m. p. 
m. p. 200—201° (softens at 198°), the two methyl groups being 
eliminated during the reduction. C. H. 


Condensation Reactions of Cyclic Ketones. I. Action of 
Isatin and Isatin «-Chloride on certain Hydantoins. A. J. 
Hitt and H. R. Henze (J. Amer. Chem. Soc., 1924, 46, 2806—2810). 
—In view of the activity of acenaphthenequinone, phenanthra- 
quinone, and isatin towards certain compounds possessing the 
linking X*CH,°CO (cf. A., 1908, i, 673; 1910, i, 278; 1911, i, 333; 
1917, i, 663) the interaction of isatin and isatin «-chloride with 
hy dantoin, 3-phenyl-2-thiohydantoin, and phenylhydantoin has 
been examined, with a view to obtain further information regarding 
the activity of ‘cyclic ketones towards the grouping -CO-CH,*NH-. 
Deeply coloured brown or red condensation products were obtained, 
the «-compounds analogous to indigotin being more deeply coloured 
than the $-compounds analogous to indirubin. Parabanic acid 
could not be condensed with hydantoin, but its inactivity is to be 
attributed to the amidic character of both carbonyl groups as well 
as to the absence of the activating phenyl group. 

Isatin and hydantoin in the presence of acetic acid and sodium 


acetate at 150° give hydantoin-[A***’]-oxindole, NH—CO OO” 


4 
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reddish-brown, m. p. above 300°. Similarly, isatin «-chloride and 
hydantoin at 160° yield 
-N 

chocolate-brown, m. p. above 300°; isatin and 3-phenyl-2-thio- 
hydantoin at 160° yield 3-phenyl-2-thiohydantoin-[A5‘*’]-oxindole, 
reddish-brown, m. p. about 300°; 3-phenyl-2-thiohydantoin and 
isatin «-chloride yield 3- phenyl -2-thiohydantoin -[A5**’]-y-indoxyl, 
dark red, m. p. above 300°; and isatin and 3-phenylhydantoin 
yield yellowish-red, m.;p. about 
300°. The reduction and hydrolysis of these products are under 
investigation in view of their possibilities for the synthesis of 
amino-acids. R. B. 


Degradation of Histidine to I-Aspartic Acid. W. Lancrn- 
BECK (Ber., 1925, 58, [B], 227—-229).—The relationship of natural, 
dextrorotatory J-histidine to l-aspartic acid is established by the 
observation that its methyl ester is transformed by benzoyl chloride 
into the substance, 
which is converted by ozone into methyl dibenzoylasparagine. 
The latter substance is hydrolysed to l-benzoylaspartic acid, m. p. 
179°, [a]§; +38-4° in 2N-sodium hydroxide solution, which is 
identical with the product of the benzoylation of J-aspartic acid. 
The possibility of a Walden inversion during the changes is excluded, 
since the groups attached to the asymmetric carbon atom are not 


involved. Racemisation does not appear to occur during the 
process. H 


Phenylene-2-aryltriazolyleneglycollic Acids. G. CHARRIER 
and M. (Gazzetta, 1924, 54, 982—988).—The action of 
dilute alkali hydroxide solution on 2-aryl-«$-naphthatriazole- 
o-quinones (cf. A., 1924, i, 1351) proceeds similarly to that on 
phenanthraquinone or benzil, yielding phenylene-2-aryltriazolylene- 
glycollic acids (I). These acids are colourless compounds which are 


( 
T'S 


rapidly turned bright yellow in the light and decompose on melting ; 
they readily undergo oxidation to pale yellow compounds, which 
are probably the corresponding ketonic derivatives (II). Their 
sodium salts are phototropic, form slightly fluorescent solutions 
which froth intensely when shaken, and, when heated, yield deep 
orange-yellow, crystalline sublimates, apparently analogous to 
dibiphenylene-ethene. Oxidation of phenylene-2-aryltriazolylene- 
glycollic acids by an acetic acid solution of hydrogen peroxide gives 
2-aryltriazolylphenyldicarboxylic acids, CO,H-C,H,°C,N,Ar-CO,H 
(cf. A., 1924, i, 329). 

[With C. acid, 
prepared from 2-phenyl-«$-naphthatri- 


nd 
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azolequinone, has m. p. about 135° (decomp.), and its sodium salt 
(+4H,0), m. about 200°. Phenylene-2-p-chlorophenyltriazolylene- 
glycollic acid, H,,0,N;, has m. p. 197—198° its 
sodium salt a 0). has m. p. 252° (decomp.). T.H 


Bile Pigments. XV. Bilirubin Dimethyl Ester. " 
Kuster, R. Haas, and H. Maurer (Z. physiol. Chem., 1924, 141, 
40—54).—The difficulties previously encountered (A., 1922, i, 885) 
in attempts to prepare bilirubin dimethyl ester have now been 
overcome. When chloroform solutions of bilirubin are shaken 
with aqueous solutions of amino-acids (glycine, alanine, histidine) 
molecular compounds consisting of 1 mol. of bilirubin with 2 mols. 
of monoamino-acid (or 1 mol. of histidine) are formed. These 
compounds slowly decompose into their components in chloroform 
solution, a process which is accelerated by the addition of calcium 
chloride, and differ from bilirubin in their inability to combine with 
ammonia. The amino-acids evidently protect the “sensitive ” 
points of the molecule which are attacked by diazomethane, for 
the bilirubin-glycine thus prepared undergoes esterification to 
dimethylbilirubin-glycine when its chloroform solution is treated 
with diazomethane. This ester yields dimethylbilirubin, Cz;HyjO,N,, 
when kept for 4 days in chloroform solution over calcium chloride 
or when heated at 120° in an atmosphere of hydrogen; the product 
obtained by the latter method, however, retains 3 mols. of chloro- 
form and alcohol, respectively, when treated with these solvents. 
Dimethylbilirubin exists in two isomeric forms, an enolic form, m. p. 
204—205° after sintering at 165—167°, which has an orange colour 
and gives a green coloration with ferric chloride in dilute alcoholic 
solution, and a keto form, m. p. 168—169° after sintering at 144°, 
which is reddish-brown in colour and gives a deep red coloration 
with aluminium chloride but does not react with ferric chloride. 
Separation of the two forms is effected by fractional crystallisation 
from methyl alcohol. Dimethylbilirubin may be prepared more 
simply by treating a suspension of bilirubin in chloroform with 
diazomethane; this method is only completely successful, however, 
when the bilirubin has been prepared by the chloroform extraction 
method. The preparation of two isomeric dimethylbilirubins 
explains older observations on bilirubin (e.g., A., 1917, i, 421). 
Biliverdin forms a compound with one molecule of glycine. E. 8. 


Porphyrins. XII. tioporphyrin from Urinoporphyrin. 
H. FiscHer and J. Hincer (Z. physiol. Chem., 1924, 140, 223—243). 
—When a pyridine solution of the methyl ester of urinoporphyrin 
is heated with methyl-alcoholic potassium hydroxide and magnesium 
oxide, the potassium salt of a phyllin, which can be readily re- 
converted into the original porphyrin, separates. On distillation 
in a vacuum, this potassium salt gives a sublimate which yields 
etiourinoporphyrin on removal of magnesium by treatment with 
acid. Spectroscopic results indicate that coproporphyrin is 
similarly converted into an identical etioporphyrin. A®tiourino- 
porphyrin has been found to be identical with extioporphyrin from 
hematoporphyrin; it is evidently formed from urinoporphyrin by 
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the elimination of eight carboxyl groups and hence no hydroxyl 
groups are present in the latter substance. Coproporphyrin is 
similarly considered to contain four carboxyl groups. Alternative 
structures are advanced for xtioporphyrin, which the authors 
consider probably possesses the formula C3.H36(or 33)N4 instead of 
that (C,,H,,N,) proposed by Willstatter. e corresponding 
structures of urinoporphyrin and coproporphyrin are also given. 
E. 


Action of Hydroxylamine and of Hydrazine on the Aryl 
Monothioamides of Ethyl Acetylmalonate. II. D. E. 
WoRRALL (J. Amer. Chem. Soc., 1924, 46, 2832—2834; cf. A., 1922, 
i, 874).—A further series of isooxazoles and pyrazoles has been 
obtained by the action of hydroxylamine and hydrazine on the 
thioamides of ethyl acetylmalonate recently described (A., 1924, i, 
208). The compounds in both series form salts with both acids 
and bases, contain a reactive methylene group, and are readily 
acetylated or benzoylated. 

The following compounds are described: 3-0-tolwidino-5-keto- 
isooxazole, m. p. 146—147°; 3-m-toluidino-5-ketoisooxazole, decomp. 
160—161° ; 3-0-anisidino-5-ketoisooxazole, decomp. 173—174° ; 3-m- 
anisidino-5-ketoisooxazole, m. p. 136°; 3-p-anisidino-5-ketoiso- 
oxazole, softens at 120°, decomp. 146°; 3-p-phenetidino-5-ketoiso- 
oxazole, decomp. 150°; 3-m-bromoanilino-5-ketoisooxazole, decomp. 
180—185°; 3-p-chloroanilino-5-ketoisooxazole, softens at 160°, 
decomp. 186°; 3-p-iodoanilino-5-ketoisooxazole, decomp. 173°; 3-«- 
naphthylamino-5-ketoisooxazole, decomp. 148—149°; 3-8-naphthyl- 
amino-5-ketoisooxazole, decomp. 146°. 3-0-T'oluidino-5-keto- 
pyrazole, softens at 200°, decomp. 223—224°; 3-m-toluidino-5-keto- 
pyrazole, decomp. 250—251°; 3-0-anisidino-5-ketopyrazole, m. p. 
199-5—200°; 3-m-anisidino-5-ketopyrazole, m. p. 212-5—213°; 
decomp. 205—206°; 3-p-phenetidino- 
5-ketopyrazole, decomp. 198—199°; 3-m-bromoanilino-5-ketopyrazole, 
decomp. 271°; 3-p-chloroanilino-5-ketopyrazole, decomp. 249°; 
3-p-todoanilino-5-ketopyrazole, decomp. 222—223°; 3-a-naphthyl- 
amino-5-ketopyrazole, m. p. 214—215°; and 3-8-naphthylamino- 
5-ketopyrazole, decomp. 239—240°. R. B. 


Tetrahydrobenzisooxazoles. K. von Auwers, T. Baur, 
and E. Frese (Annalen, 1925, 441, 54—67; cf. A., 1924, i, 572).— 
In connexion with researches on the constitution of indazole and 
anthranil the preparation and properties of the tetrahydrobenz- 
isooxazoles (I and II) were investigated. The condensation of 


CH,°CHR-C:N- 
2-hydroxymethylenecyclohexanone with hydroxylamine hydro- 
chloride gives, in 75% yield, a mixture of the two isomerides 
(R=H), the 4: 5-compound (I) forming 75—80% of the product 
or 85% in the presence of excess of hydrochloric acid. In alkaline 
solution, the amount of 3 : 4-derivative (II) is further decreased, 
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with formation of 2-cyanocyclohexanone and other products. No 
oxime of the hydroxymethylene-ketone can in any case be isolated. 
6-Methyl-2-hydroxymethylenecyclohexanone condenses best with 
hydroxylamine hydrochloride in alcoholic solution, the yield being 
80% of a mixture containing 7—8 parts of (I) (R=Me) to 1 part 
of (II). In dilute alkali the yield is 70% and the proportions are 
5:1, whilst in 30% sodium hydroxide solution only 25% is obtained, 
the ratio being 3:1. In the last case, much methylcyclohexanone 
and its oxime are formed. The attempt to increase the propor- 
tion of (II) by using the ethoxymethylene derivative results in 
a mixture of (III) and (IV) : 


H-CH:NOH CH,-CH,—C-CH-NOH ) 
H,*CHMe-CO CH,CHMe-C-OH 
The course of the reaction thus appears to be : 
~0:CHOR’ _ 
-CO 


-CO 


OH _, and (IV) — (1) 

(R’=H or Et), for in neutral solution the free hydroxymethylene- 
ketone yields a solid oxime (probably IV), which very readily 
loses water and forms the 4: 5-isooxazole. Separation of the iso- 
meric isooxazoles is very difficult in the case of the lower homo- 
logues, but the 3 : 4-compounds may be obtained pure by destruc- 
tion of the isomeride by repeated treatment with sodium ethoxide. 
All four substances are colourless liquids, distilling in a vacuum 
unchanged. Their salts with mineral acids are hydrolysed on 
dilution. The 4: 5-compounds (I) are decomposed in the cold by 
sodium methoxide, giving the enolic form of the cyanoketone; in 
warm alcohol, this decomposition proceeds further to the semi- 
nitrile of a pimelic acid, and on long boiling to the pimelic acid 
itself, thus providing a useful method for the preparation of these 
open-chain compounds. The 3: 4-derivatives are more slowly 
attacked but give similar end-products : 


CH,-CHR-C-ONa CH,:CHR-CO,Na ~ CH,*CHR-CO,Na 


CH,- CH,-€-CO H,°CH,°CH:CO 
CH,°CHR-C:NH H,-CHR:CN CH,:CHR-CN 
The general behaviour of the tetrahydrobenzisooxazoles is not 
appreciably different from that of the corresponding dialkyliso- 
oxazoles. 

The mixed 4:5- and 3: 4-tetrahydrobenzisooxazoles (tetra- 
methyleneisooxazoles) (I and II, R=H), formed by the interaction 
of 2-hydroxymethylenecyclohexanone and hydroxylamine hydro- 
chloride in the cold, distil at 90—95°/14 mm. or 100°/20 mm. 
When the product is treated in ether below 25° with alcoholic 
sodium methoxide or ethoxide, sodiocyanocyclohexanone (see 


(11) > 
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following abstract) is precipitated and the unchanged tetrahydro- 
benz-3 : 4-isooxazole (tetrahydroanthranil, II), b. p. 87—88°/14 
mm., may be isolated from the filtrate. It forms a mercuric chloride 
compound, m. p. about 104—106° (not completely clear). Tetra- 
hydrobenz-3 : 4-isooxazole, b. p. 90—92°/13 mm., obtained about 
90% pure by repeated fractional distillation, forms a mercuric 
chloride compound, which begins to melt at 135°. 

Methyltetrahydrobenz-4:5- and -3:4-isoorazoles (I and _ II, 
R=Me), prepared similarly from 6-methyl-2-hydroxymethylene- 
cyclohexanone in 75—84% yield, distil at 86—91°/10 mm. In 
concentrated sodium hydroxide, the reaction gives 2-methylcyclo- 
hexanone, an oxime of this (b. p. 108—110°/15 mm., liquid at 
the ordinary temperature), 25% of the mixed isooxazoles, and 
5-aminomethyltetrahydrobenz-3 : 4-isooxazole (see following abstract). 
The mixed isooxazoles from the acid condensation, when treated 
with alcoholic mercuric chloride, deposit, on addition of water, 
the crystalline compound, (CcH,,0N) ,HgCl,,H,O, m. p. 66°, 
derived from the 4: 5-isomeride (I), from which the latter is 
obtained pure, b. p. 85—86°/11 mm., by acidification and steam 
distillation. The 3:4-isomeride (II), b. p. 90—91°/10 mm., is 
isolated as in the case of the lower homologue. 

6-Methyl-2-ethoxymethylenecyclohexanone, b. p. 117—119°/13 mm., 
obtained in 80% yield by an application of Claisen’s method (A., 
1918, ii, 382), reacts with free hydroxylamine to give the oxime of 
6-methyl-2-formyleyclohexanone (III) or of 6-methyl-2-formylcyclo- 
hexenol (IV), b. p. 140—144°/11 mm. The free hydroxymethylene- 
ketone similarly yields an oxime (probably IV), m. p. 66—68° 
(oily dibenzoyl derivative described), which is readily dehydrated 
to the 4 : 5-isooxazole. 

a-Methylpimelic acid, m. p. 55—57°, results when either of the 
isomeric methylisooxazoles is heated under reflux for several days 
with 20% alcoholic sodium hydroxide. 


Cyanocyclohexanones and their Transformation Products. 
K. von Auwers, T. Baur, and E. Frese (Annalen, 1925, 441, 
68—100).—2-Cyanocyclohexanone and 2-cyano-6-methylcyclohexan- 
one are obtained very easily from the corresponding tetrahydro- 
benz-4 : 5-isooxazoles (preceding abstract) by the action of 
alcoholic alkali at any temperature up to 40°. Both are colourless, 
practically odourless oils, which, unlike 2-cyanocyclopentanone 
(Best and Thorpe, T., 1909, 95, 710), are soluble in sodium hydr- 
oxide or carbonate, although in the free state they contain only 
10-5% and 1-7% of enol, respectively. Alkylation with alkyl 
halides and sodium ethoxide yields both C- and O-derivatives, 
the proportions depending on the halogen and alkyl groups used. 
Cyanocyclopentanone yields only C-derivatives (Best and Thorpe, 
loc. cit.). The cyanoketones give oximes readily convertible by 


traces of alkali into C-aminotetrahydrobenzisooxazoles (cf. 
Obrégia, A., 1892, 324; Hanriot, ibid., 1891, 1108; Burns, ibid., 
1893, i, 314). That these products are amino rather than imino 
compounds is indicated by their stability to hot alkali, their con- 
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densation with aldehydes to azomethines, their dialkylation, and 
the strongly acid nature of their acetyl derivatives. The oximes 
of 2-cyano-2-alkylcyclohexanones do not undergo a change into 
iminoisooxazolines. By treatment with ammonia in ether, the 
cyanoketones are converted into aminocyanocyclohexenes, the 
intermediate additive product being isolable. Towards semicarb- 
azide, the two cyanoketones behave rather differently. 2-Cyano- 
cyclohexanone yields a semicarbazone, whilst the 6-methyl com- 
pound gives also the dicyclic aminopyrazolecarbonamide, which is 
hydrolysable to 3-amino-7-methyl-4 : 5 : 6 : 7-tetrahydroindazole. 
Under other conditions, the methyleyanoketonesemicarbazone is 
converted into the 3: 3’-bisindazyl (I), the constitution of which 
is indirectly confirmed by the synthesis of the 2 : 2’-isomeride, 
which has different properties. The 3-amino-7-methyltetrahydro- 
indazole results directly from methyleyanocyclohexanone and 
hydrazine, and it is probable that the products obtained by 
Meyer (A., 1914, i, 996) from semicarbazide or hydrazine and 
aliphatic «-cyanoketones are aminopyrazoles, not iminopyrazolines. 
Like 3-aminoindazole (Bamberger and Wildi, A., 1907, i, 164), the 
tetrahydro derivative is easily oxidised to an azo compound. 
Diazotisation in concentrated acid solution leads to a diazonium 
salt which couples readily; in dilute acid intramolecular coupling 
occurs, with formation of the substance (II). The tendency of the 


CH,-CH,—C—=c— CH, 


cyclic NH group to take part in further cyclisations is also shown 
in the product of coupling with $-naphthol, which readily anhydrises 
to a triazine derivative (III). 


CH,-CH,—C=-C-N:N CH,-CH,—C==C-NH, 


2-Cyanocyclohexanone, b. p. 132°/10 mm., d;’ 1-070, ni?. 1-47932, 
prepared from its sodium derivative (preceding abstract) by acidific- 
ation, becomes yellow in air, acquiring a sweet, unpleasant odour 
and eventually depositing a white, insoluble polymeride or con- 
densation product, which is more quickly formed in alkaline solution, 
The oxime, m. p. 117—118-5°, p-nitrophenylhydrazone, m. p. 163— 
165°, and semicarbazone, m. p. 165°, are described. The last, 
heated with hydrochloric or oxalic acid, loses carbon dioxide and 
ammonia and gives 3: 3’-ditetrahydroindazyl (as I), m. p. 265— 
266° (picrate, m. p. 237—238°). 2-Cyano-6-methylcyclohexanone, 
b. p. 127—129°/11 mm., 138—140°/18 mm., d? 1-040, nijj,, 1-47305 
(oxime, m. p. 115—116°), does not change on keeping. The semi- 
carbazone cannot be obtained, the only products being 3-amino- 
7-methyl-4 : 5 : 6 : 7-tetrahydroindazole-2-carboxylamide (IV), m. p. 
142-5—143-5°, and 3: 3’-di(7-methyl-4 : 5: 6 : 7-tetrahydroindazyl) 
(I), m. p. 229—231°. 

The following alkylated cyanocyclohexanones are described, the 
C- and O-derivatives being separated by means of semicarbazide. 


(II.) 


(III.) (IV.) 


| 
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2-Cyano-2-methyleyclohexanone, b. p. 94°/18 mm. (semicarbazone, 
m. p. 206—207°, oxime, m. p. 87°), has a weak camphor smell and 
is converted by long shaking with 10% sodium hydroxide into 
«-cyanohexanoic acid, b. p. 183—184°/14 mm., d?? 1-022, nij, 1-44940. 
The isomeric 1-cyano-2-methoxy-A!-cyclohexene is only obtained in 
small quantity. 2-Cyano-2-ethylecyclohexanone, b. p. 114—115°/15 
mm., 129°/25 mm., dj 1-008, ni’ 1-46851 (semicarbazone, m. 
195°; oxime, m. p. 117°). 1-Cyano-2-ethoxy-A!-cyclohexene, b. p. 
133—135°/16 mm., 142—145°/24 mm., d;’ 1-021, nj? 1-49741. 
2-Cyano-2-propyleyclohexanone, b. p. 122°/13 mm., dj? 0-997, 
Nit. 1-46721 (semicarbazone, m. p. 212—213°). 1-Cyano-2-propory- 
Al-cyclohexene, b. p. 137—139°/13 mm., d? 0-991, ni. 1-49053. 
2-Cyano-2-allyleyclohexanone, b. p. 120—121°/13 mm., d? 1-017, 
nije 1-48147 (semicarbazone, m. p. 197°). 2-Cyano-2-benzylcyclo- 
hexanone, m. p. 56—57° (semicarbazone, m. p. 201°). 

C-Aminotetrahydroanthranil (V, R=H), m. p. 130° (p-nitro- 
benzylidene derivative, m. p. 216—217°; acetyl derivative, m. p. 
CH,°CH,—C—-C-NH, 
CH,°CHR:C:N-O 
82—83°), may be obtained by adding sodium hydroxide to 2-cyano- 
cyclohexanone oxime, or more conveniently from the sodiocyano- 
ketone and hydroxylamine hydrochloride with excess of sodium 
hydroxide (yield 89°%%). With methyl bromide and methyl] alcohol 
at 100° it gives C-dimethylaminotetrahydroanthranil (hydrobromide, 
m. p. 95—96°; picrate, m. p. 154—155°). C-Amino-7-methyltetra- 
hydroanthranil (V, R=Me), m. p. 66—70° (hydrochloride, m. p. 
78°; p-nitrobenzylidene derivative, m. p. 215—216°; benzoyl 
derivative, m. p. 95—97°), is similarly prepared from 2-cyano- 
6-methylcyclohexanone. 

2-Amino-1-cyano-A!-cyclohexene, m. p. 94—95° (hydrochloride 
hygroscopic; acetylation product, m. p. 160—161°), forms as a 
solid white mass when cyanocyclohexanone is shaken with dilute 
ammonium carbonate. If ammonia is passed into an ether solution 
of the cyanoketone, 1-amino-2-cyanocyclohexanol, m. p. 78—79°, 
is precipitated, which is gradually converted into the cyclohexene 
when ground with water. 2-Cyano-6-methyl-1-aminocyclohexanol, 
m. p. 68—70°, similarly prepared from 2-cyano-6-methylcyclo- 
hexanone, decomposes very quickly. 2-Amino-1-cyano-6-methyl- 
Al-cycloherene, m. p. 87—88°, b. p. 150°/10 mm., d* 0-9704, 
nv? 1-50225 (hydrochloride hygroscopic; very stable benzoyl deriv- 
ative, m. p. 201°), is obtained in 82% yield by adding 10% aqueous 
ammonia to a solution of 2-cyano-6-methylcyclohexanone in a little 
alcohol. 

3-Amino-7-methyl-4 : 5 : 6 : 7-tetrahydroindazole, a yellowish syrup, 
b. p. about 190°/15 mm., setting to a resinous mass, is obtained 
from the carboxylamide (IV) by boiling with acids or alkalis or, less 
conveniently, by the action of hydrazine hydrate on 2-cyano- 
6-methylcyclohexanone or on 
hexene. It combines with auric, platinic, and mercuric chlorides 
and with silver nitrate, and forms also a picrate, m. p. 205°, hydro- 


(V.) 
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chloride, m. p. 226—228° (rapid heating), p-nitrobenzylidene deriv- 
ative, m. p. 177°, and dibenzoyl derivative, m. p. 194°. The 
diacetyl compound, m. p. 122-5—123-5°, is hydrolysed slowly by 
cold alkali and more quickly by boiling dilute acetic acid to a 
monoacetyl derivative, m. p. 212—213°. Oxidised with ferricyanide, 
the amine gives in 80% yield 3 : 3’-azo-7-methyltetrahydroindazole, 
an orange-red powder, m. p. 185—-191° (decomp.), which regenerates 
the amine on reduction with stannous chloride. 

2 : 3-endoAzo-7-methyl-4 : 5 : 6 : 7-tetrahydroindazole (“ '7-methyl- 
tetrahydroindazoletriazolene,”’ II), m. p. 137—145° (decomp.), is 
precipitated in 72% yield when the amine is diazotised in 2N-hydro- 
chloric acid. In ice-cold 20% acid a soluble diazonium salt is 
formed, which couples with $-naphthol to give an azo compound, 
C,,H,,ON,, carmine-red needles from alcohol, m. p. 208°. The 
alcoholic solution on evaporation deposits yellow crystals of 
7-methyltetrahydroindazolonaphthatriazine (III), m. p. 152—154°. 
3 : 3’-Di(7-methyl-4 : 5 : 6 : 7-tetrahydroindazyl) (I), m. p. 229—231° 
(picrate, m. p. 212—213°; monoacetyl compound, m. p. 195—196° ; 
diacetyl, m. p. 105—120°), is formed when 3-amino-7-methyltetra- 
hydroindazolecarboxylamide is heated at 100° with dilute hydro- 
chlorie acid, acetic acid, or oxalic acid, or in 66% yield, together 
with hydrazodicarboxylamide, by heating 2-cyano-6-methylcyclo- 
hexanone in alcohol with semicarbazide hydrochloride and sodium 
acetate. Methylation with methyl iodide gives a dimethyl deriv- 
ative, m. p. 156—160° (picrate, m. p. 214°, or with 1H,O 189— 
191°). 2: 2’-Di(7-methyl-4 : 5 : 6 : 7-tetrahydroindazyl), m. p. 272— 
273°, is synthesised by the action of bromine on the silver salt of 
7-methyltetrahydroindazole in ether. There is also formed in 
small quantities a substance which is probably 3-bromo-7-methyl- 
tetrahydroindazole. C. H. 


Organic Thiosulphates. G. HELLER (J. pr. Chem., 1924, [ii], 
108, 257—274).—2-Amino-5-dimethylaminophenyl hydrogen thiosulph- 
ate, NH,°C,H,(NMe,)S‘SO,H, blue crystals, m. p. 194—195° 
(decomp.), is obtained by the reduction of p-nitrosodimethy]- 
aniline hydrochloride in acetic acid solution with sodium thio- 
sulphate. The methyl ester, colourless prisms, m. p. 236—238°, is 
produced by the action of methyl sulphate and sodium hydroxide. 
Ammonia and carbon disulphide afford Losanitsch’s salt which is 
converted by alkali into 5-dimethylamino-1-thiolbenzthiazole, yellow 
needles, m. p. 230°; the latter is amphoteric in character, as it gives 
salts with mineral acids, and silver, lead, copper, and mercury salts. 
The benzoyl derivative forms yellow needles, m. p. 119—120°. 
5-Dimethylamino-1-thiolbenzthiazole is capable of tautomerism ; 
on treatment of the potassium salt with methyl iodide, the N-methyl 
ether methiodide, NIMe,-C,H,<o°> CS, star-shaped needles, m. p. 
187° (decomp.), is produced, whilst the silver salt yields the 
S-methyl ether methiodide, rosettes, m. p. 


205°. By oxidation with hydrogen peroxide, the corresponding 


| 
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disulphide is produced as red crystals, m. P. 161°; the colourless 
hydrochloride on reduction gives the thiol compound. By the 
action of potassium cyanide on the sodium salt of the amino- 
dimethylphenyl hydrogen thiosulphate, or on the free acid, 5-di- 
methylamino-1-iminobenzthiazole (needles, m. p. 176—177°), is 
produced, not easily hydrolysed or reduced ; it yields an amorphous 
red nitrosoamine. The monobenzoyl derivative (green needles) 
melts at 218—219°. By the interaction of the hydrogen thiosulphate 
with 80% formic acid, 5-dimethylaminobenzthiazole, colourless 
plates, m. p. 79°, is produced. By the action of alkaline sodium 
hypochlorite solution and phenol on the thiosulphate, sodiwm 
4-dimethylaminoindophenyl-2-thiosulphate (I) is produced as green 


NMe,! NMe,| ar) 
\/\g/ 
3 


needles, the free indophenol being generated as red needles, hydro- 
lysed by mineral acids. By the action of 20% sodium hydroxide, 
for 3 days, 9-dimethylaminophenthiazone (I1), green needles, is pro- 
duced. This compound exhibits fluorescence in various solvents. 

4-Dimethylamino-2’-chloroindophenyl hydrogen 2-thiosulphate is pro- 
duced by the action of alkaline sodium hypochlorite and m-chloro- 
phenol on the thiosulphate, as the sodium salt (green crystals); the 
free acid forms red needles. 

By addition of potassium 2-naphthaquinone-4-sulphonate to an 
alkaline solution of the thiosulphate, with warming, 9-dimethyl- 
amino-6-hydroxy-5-keto-7 : 12-naphthaphenthiazine (III) is formed as 
bluish-violet needles, sintering at 160°, decomp. 305—308°; the 
hydrochloride (blue rosettes) on reduction with stannous chloride 
yields the leuco compound, which is readily oxidised by air in 
alkaline solution. 

By addition of potassium 1 : 2-naphthaquinone-4 : 6-disulphonate 
to an alkaline solution of the thiosulphate, 4’-dimethylamino-3- 
hydroxyindonaphthyl-7-sulphonic acid hydrogen 2'-thiosulphate (IV) 


SO,H 
H OH 


separates out as the dipotassium salt (deep blue crystals). The 
ring is closed on heating with alkali. Interaction between the 
thiosulphate and potassium | : 2-naphthaquinone-4 : 6-disulphonate, 
in alkaline solution, yields potassium 9-dimethylamino-6-hydroxy- 
5-keto-7 : 12-naphthaphenthiazine-2-sulphonate (bluish-violet), the free 
dye being liberated with acid as violet crystals. 
2-Amino-5-diethylaminophenyl hydrogen thiosulphate melts at 228— 
230°. The methyl ester (m. p. 199°) and a methylated acid (m. p. 
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189°, decomp.) are formed by the action of methyl sulphate in 
alkaline solution. The free acid reacts with potassium | : 2-naphtha- 
quinone-4-sulphonate to give 9-diethylamino-6-hydroxy-5-keto-7 : 12- 
naphthaphenthiazine (green needles, sintering at 215°). 5-Amino- 
2-ethylamino-p-tolyl hydrogen 4-thiosulphate is produced from nitroso- 
ethyl-o-toluidine by the above method, as colourless prisms, m. p. 
232° (decomp.). By the action of sodium thiosulphate on an 
acetic acid solution of -benzoquinone, 2 : 4-dihydroxyphenyl 
hydrogen thiosulphate, isolated as the potassium salt (colourless 
needles), is produced. This on oxidation yields the corresponding 
p-benzoquinone derivative. §-Naphthaquinone yields potassium 
1 : 2-dihydroxynaphthyl 4-thiosulphate, which on oxidation yields 
potassium 1:2-naphthaquinonyl 4-thiosulphate as yellow needles. 
On heating with water, a substance is produced insoluble in 
organic solvents, and on shaking the potassium salt with aniline, 
4-anilino-8-naphthaquinone is obtained. «-Naphthaquinone yields 
potassium 1 :4-dihydroxynaphthyl 2-thiosulphate, which on oxidation 
yielded potassium 1:4-naphthaquinonyl 2-thiosulphate (yellow 
prisms). A. E. C. 


Constitution of the Two Isomeric ‘‘ Dehydrothio-m-xyl- 
idines.’’ R. Anscnttz and G. (Ber., 1925, 58, [B], 
64—66; cf. A., 1889, 612).—‘‘isoDehydrothio-m-xylidine,” m. 
p. 120—121° (acetyl derivative, m. p. 201—202°), prepared by 
the action of sulphur on m-xylidine and separated from the 
isomeric “ dehydrothio-m-xylidine,’ m. p. 107°, by treatment 
with a mixture of benzene and light petroleum, is shown to be 


p-6-amino-m-tolyl-m-xylothiazole, 


since it is transformed by molten potassium hydroxide into 6-amino- 
3:5-dimethylthiophenol and 2-amino-m-toluic acid. Under 
similar conditions, “‘ dehydrothio-m-xylidine”’ yields 6-amino- 
3 : 5-dimethylthiophenol and 4-amino-m-toluic acid (the sulphate is 
described) and hence is »-4-amino-m-tolyl-m-xylothiazole. H. W. 


Thiazoles. VI. New Group of Dyes from Poison Gases 
through the 2-Aminothiazoles as Intermediates. Prepar- 
ation of Thiazole Dyes of Doebner Violet Type. M. T. Bocrert 
and M. Cuertcorr (J. Amer. Chem. Soc., 1924, 46, 2864—2871; 
ef. this vol., i, 80).—2-Amino-4-methylthiazole (2 mols.), benzalde- 
hyde (1 mol.), and hydrochloric acid (3 mol.) at 145° give, in 55% 
yield, di(2-amino-4-methylthiazolyl)-5-phenylmethane, 

CMe-N 

CHPh( SC-NH, ), 
m. p. 180° (decomp.). 2-Amino-4-phenylthiazole (acetyl deriv- 
ative, m. p. 212—213°, 2-p-nitrobenzylidene derivative, m. p. 156-8°), 
and diazotised p-nitroaniline give p-nitrobenzeneazo-2-amino-4- 
phenylthiazole, green needles, m. p. 179-6°, dyeing red shades on 
wool. p-Benzene-p-sulphonylazo-2-amino-4-phenylthiazole, a red solid, 
is similarly obtained with diazotised sulphanilic acid. 2-Amino- 
4-phenylthiazole and benzaldehyde in the presence of hydrochloric 
acid at 145° give, in 95% yield, di(2-amino-4-phenylthiazolyl)-5- 
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phenylmethane [sinters at 181°, softens at 207°, m. p. 221° (decomp.)], 
yielding only benzoic acid on oxidation. The carbinol, reddish- 
black, m. p. 197-3° (decomp.), obtained by dissolving the base in 
alcoholic hydrochloric acid, and oxidising with lead peroxide and 
acetic acid, yields a dark green oxalate, 2C,,H,,N,S,.,3C,H,0,, 
dyeing bluish-green shades on wool or on cotton. Similarly, 
p-chlorobenzaldehyde yields _di(2-amino-4-phenylthiazolyl)-5-p- 
chlorophenylmethane, colourless prisms (sinters at 148°, m. p. 203°). 
orange-yellow 
needles, m. p. 231-6° (decomp.); di(2-amino-4-phenylthiazolyl)-5- 
m-nitrophenylmethane (+ 1 mol. benzene, lost at 100°), pale yellow 
rhombs, m. p. 202-3° (decomp.); di(2-amino-4-phenylthiazolyl)-5-p- 
nitrophenylmethane, greenish-yellow needles, m. p. 238-5° (decomp.) ; 
di(2-aminophenylthiazolyl)-5-p-dimethylaminophenylmethane, colour- 
less needles, m. p. 235-8° (decomp.); di(2-amino-4-phenylthiazolyl)-5- 
p-hydroxyphenylmethane, colourless needles, sinter and change colour 
at 248°, m. p. 252-4° (decomp.), and di(2-amino-4-phenylthiazolyl)-5- 
o-hydroxyphenylmethane, colourless rhombs, sintering and colouring 
at about 148-5°, m. p. 222-5° (decomp.), are similarly obtained. 
The oxalates of the corresponding dyes contain 3 mols. of oxalic 
acid. Fusion of the o-hydroxyphenylmethane with potassium 
hydroxide yields ammonia and benzoic acid, whilst the correspond- 
ing triphenylmethane derivative is more stable. Piperonaldehyde 
did not condense with 2-amino-4-phenylthiazole in alcoholic os 


Action of Nitrous Acid on Azoxyphenols. D. Biciavi 
and A. AnceELi (Atti R. Accad. Lincei, 1924, [v], 33, 319—322).— 
When a concentrated ethereal solution of $-p-azoxyphenol is 
saturated at 0° with the mixture of nitrogen oxides from arsenious 
oxide and nitric acid, m-nitro-$-p-azoxyphenol, m. p. 174°, is pro- 
duced (cf. Valori, A., 1915, i, 903). In the same way, @-m-azoxy- 
2-hydroxytoluene and p-nitrophenol yield, respectively, benzene- 
B-m-azoxy-2-hydroxy-3-nitrotoluene, m. p. 121°, and 2 : 4-dinitro- 
esa (cf. A., 1898, i, 133). Nitrous acid from sodium nitrite, 

owever, reacts with none of these three (cf. A., 1922, i, 878); 
moreover, «-p-azoxyphenol, which gives only a mononitro deriv- 
ative with the latter reagent, is converted by the mixture of nitrogen 
oxides into benzene-«-p-azoxy-3 : 5-dinitrophenol, m. p. 197° (cf. 
A., 1915, i, 903). Azophenols are usually oxidised by nitrous acid. 
Thus pp’-dihydroxyazobenzene gives, not only a dinitroazophenol, 
but also nitrophenol by oxidative fission (cf. A., 1923, i, 715). 
Benzeneazo-a«-naphthol is likewise oxidised to a substance, m. p. 
231°, containing 10% of nitrogen. Benzene-«-azoxyquinol gives 
benzene-«-azoxy-p-benzoquinone. The mechanism of the formation 
of nitro derivatives by means of nitrous acid is a” — 


Nitroazobenzenes. G. CHARRIER and A. Beretta (Gazzetta, 
1924, 54, 977—-982).—p-Nitroazobenzene, prepared by Bamberger 
and Hiibner (A., 1904, i, 115) by the action of aniline on p-nitro- 
nitrosobenzene, may be obtained in good yield by the interaction 
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of nitrosobenzene and p-nitroaniline, and gives p-aminoazobenzene 
when reduced by sodium sulphide in alcoholic solution. 

The action of nitrosobenzene on o-nitroaniline gives, however, 
not o-nitroazobenzene, but 0o-nitro-p'-nitrosodiphenylamine, m. p 
175°, owing to the semidine transposition of the original additive 
compound: NO,°C,H,-NH,+NO-Ph —> NO,°C,H,-NH-NPh-OH 
— NO,°C,H,NH-C,H,-NO. This compound forms a cherry-red 
solution in concentrated sulphuric acid and intense orange-red 
solutions in alkali hydroxides; it yields op’-dinitrodiphenylamine 
when oxidised by means of hydrogen peroxide, and opp’-trinitro- 
diphenylamine when heated with nitric acid (d 1-2). 

m-Nitroazobenzene, prepared by the action of m-nitroaniline on 
nitrosobenzene, has the properties given by Bamberger and Hiibner 
(loc. cit.) and gives a good yield of m-aminoazobenzene when reduced 
by means of sodium sulphide. ee 


Hydrogenation in the Naphthalene Series. Properties of 
Derived Azo Dyes. F. M. Rowe and V. J. Tarsetr (J. Soc. 
Dyers and Col., 1925, 41, 5—10).—Some azo compounds containing 
at least one tetrahydronaphthalene nucleus were prepared and 
their dyeing properties compared with those of related azo dyes. 
a - Naphthaleneazo - ar - tetrahydro-«-naphthylamine, brownish - red 
needles, m. p. 144—145°; «-ar-tetrahydronaphthaleneazo-a-naphthyl- 
amine, red needles, m. p. 135°, and a less soluble by-product, yel- 
lowish-orange needles, m. p. 118°; «-ar-tetrahydronaphthaleneazo- 
ar-tetrahydro-«-naphthylamine, brownish-red needles, m. p. 141°, 
and a less soluble by-product, dark red needles, m. p. 172°, were 
prepared by the usual methods. 4-«-Nitro-ar-tetrahydronaphthalene- 
azosdlicylic acid, yellowish-red needles, m. p. 215° (decomp.), is a 
bright orange-brown dye for chrome-mordanted wool. The dyeing 
properties are described of the compounds obtained as follows : 
chromotropic acid (1 : 8-dihydroxynaphthalene-3 : 6-disulphonic 
acid) coupled with diazotised ar-tetrahydro-«-naphthylamine ; 
diazotised sulphanilic acid coupled with ar-tetrahydro-«-naphthy]l- 
amine; diazotised ar-tetrahydro-«-naphthylamine-4-sulphonic acid 
coupled with ar-tetrahydro-«-naphthylamine; diazotised 4-nitro- 
ar-tetrahydro-«-naphthylamine coupled with H-acid in acid solution 
and the product coupled in alkaline solution with diazotised ar-tetra- 
hydro-«-naphthylamine; «-naphthol-3 : 6-disulphonic acid coupled 
with diazotised 
naphthylamine, «-ar-tetrahydronaphthaleneazo-«-naphthylamine, 
a-naphthaleneazo-ar-tetrahydro-«-naphthylamine and «-naphthal- 
eneazo-a-naphthylamine. [Cf. B., 1925, 165.] A. J. H. 


Halogenated Aromatic Hydrazines. I. 3:4 Dibromo- 
E. Vorocex and P. (Chem. Listy, 1924, 
8, 153—158; cf. A., 1924, i, 887, and A., 1923, i, ~~ — 


4-p-Tolylsemicarbazide and certain Derivatives. A. S. 
WHEELER and R. W. Bost (J. Amer. Chem. Soc., 1924, 46, 2813— 
2816).—4-p-Tolylsemicarbazide, C,H,Me-NH-CO-NH-NH,, obtained 
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by heating p-tolylearbamide with hydrazine hydrate in absolute 
alcohol (cf. Curtius and Burkhardt, A., 1899, i, 137), m. p. 157— 
158° (remaining opaque), decomp. 274° (cf. Pinner, A., 1888, 687), 
has been condensed with ketonic compounds, yielding 4-p-tolyl- 
semicarbazones of acetone (decomp. 205°); acetophenone, m. p. 165°; 
benzophenone, m. p. 162°, p-benzoquinone, m. p. 165°, and camphor, 
m. p. 225—229°. p-Tolylearbamide, m. p. 184° (cf. Cosack, Ber., 
1879, 12, 1450), was obtained by Davis and Blanchard’s method 
(A., 1923, i, 902). R. B. 


2-Phenylsemicarbazide. R.C. Goopwin and J. R. BatLey 
(J. Amer. Chem. Soc., 1924, 46, 2827—2832).—Neutral hydrolysis 
of acetone-2-phenylsemicarbazone gives 1-phenylsemicarbazide, 
NHPh:NH:CO-NH,, and not 2-phenylsemicarbazide as stated by 
Arnold (A., 1897, i, 409). The latter compound is readily obtained 
by acid hydrolysis (1 mol. of hydrochloric acid), alkaline hydrolysis 
effecting a third decomposition into ammonia and acetonephenyl- 
hydrazone. 2-Phenylsemicarbazide reacts normally with benz- 
aldehyde (cf. Rolla, A., 1908, i, 473) and with cyclohexanone (the 
2-phenylsemicarbazone having m. p. 177°), but not with terpene 
ketones. With dextrose, it afforded phenylglucosazone. It®is 
hydrolysed to phenylhydrazine on boiling the aqueous solution 
of its hydrochloride, but is comparatively stable to steam distillation 
in alkaline solution. Acetone-2-phenylsemicarbazone is obtained 
in 77% yield by the action of potassium cyanate in aqueous acetic 
acid on acetonephenylhydrazone. R. B 


Action of Amines on Semicarbazones. II. F. J. Wuson 
and A. B. Crawrorp (J. Chem. Soc., 1925, 127, 103—109; cf. 
T., 1922, 121, 866).—Acetone-8-l-menthylsemicarbazone, 

4p, 

m. p. 128°, [«]? —64-93°, formed by the interaction of acetone- 
semicarbazone and l-menthylamine at 165°, gives on hydrolysis 
8-menthylsemicarbazide, m. p. 138°, [a]? —77-94° (hydrochloride, 
m. p. 203—204°, [a]? —65-18°; benzylidene derivative, m. p. 111°, 
—47-18°). m. p. 
146°, obtained in 80% yield from ethyl m-aminobenzoate and 
acetonesemicarbazone, is hydrolysed by dilute hydrochloric acid 
to 8-3-carbethoxyphenylsemicarbazide, m. p. 119 
m. p. 172°; benzylidene derivative, m. p. 144°). Acetone-5-4-carb- 
ethoxyphenylsemicarbazone, m. p. 194°, and the corresponding benzo- 
phenone compound, m. p. 168°, are similarly prepared. The former 
is accompanied by two unidentified substances, m. p. 130° and 210°. 
Hydrolysis of the two semicarbazones results in complete decom- 
position. 

In the ortho series, aminodiketotetrahydroquinazolines are 
produced, Methyl o-aminobenzoate reacts with benzophenone- 
semicarbazone at 210° to give 3-diphenylmethyleneamino-2 : 4-di- 
ketotetrahydroquinazoline, m. p. 240°, which is hydrolysed by 
dilute hydrochloric acid to the 3-amino compound (Kunckell, A., 
1910, i, 438) and benzophenone. Methyl o-aminobenzoate and 
acetonesemicarbazone give, in place of the expected isopropylidene- 
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amino compound, as main product 3-amino-2 : 4-diketotetrahydro- 
quinazoline itself. This, boiled with undried acetone, is converted 
into its isopropylidene derivative, m. p. 212°, which reacts with 
acetonesemicarbazone at 190° to form dimethylketazine and the 
aminodiketotetrahydroquinazoline in accordance with the authors’ 
views on the course of the original condensation. C. H. 


Organic Compounds of Arsenic. II. Derivatives of the 
Arsenic Analogue of Carbazole. J. A. Anscuiimann, N. D. 
Less, N. P. McCLenanp, and G. N. (J. Chem. Soc., 1925, 
127, 66—69).—o-Aminodiphenyl, prepared from diazoaminobenzene, 
when diazotised and coupled with sodium arsenite gives diphenyl- 
arsinic acid, m. p. 205° (diphenylyl-o-arsenious chloride and oxide are 
described), which is readily converted by warm concentrated sul- 


phuric acid into 00’-diphenylylenearsinic acid, m. p. 


290°. By reduction with sulphur dioxide in the presence of hydro- 
chloric acid, it yields 00’-diphenylylenechloroarsine, m. p. 161°, 
b. p. about 230°/25 mm. The corresponding iodoarsine, m. p. 
166°, oxide, m. p. 178° (+EtOH), and cyanide, m. p. 178°, are 
described. o00’-Diphenylyleneiodoarsine reacts with magnesium 


methyl iodide to give oo’-diphenylylenemethylarsine, AsMe, 


m. p. 46°, which forms a methiodide, m. p. 190°. The simple di- 
phenylylenearsine could not be isolated owing to its ready oxidis- 
ability. C. H. 


anocidal Compounds. R. Apams and J. R. JoHNsoNn 
(U.S. Pat. 1501894).—Interaction, in boiling alcoholic solution, 
of p-aminophenylarsinic acid, pyruvic acid, and aldehydes yields the 
following products: with benzaldehyde, m. p. 186—187° (decomp.) ; 
with anisaldehyde, m. p. 164—165° (decomp.); with o-methoxy- 
benzaldehyde, m. p. 173—176° (decomp.); with p-chlorobenzalde- 
hyde, m. p. 163—165°; with p-bromobenzaldehyde, m. p. 150— 
155°; with piperonal, m. p. 176—178°; with o-nitrobenzaldehyde, 
m. p. 176—180°. CHEMICAL ABSTRACTS, 


Trypanocidal Action and Chemical Constitution. I. 
Arylamides of p-Aminophenylarsinic Acid. H. Kine and 
W. O. Murcn (J. Chem. Soc., 1924, 125, 2595—2611).—The authors 
have prepared a series of compounds of the type 


a 
“NH-co-NH ¢ As0,H, 


analogous to the Bayer trypanocides (cf. Fourneau and others, A., 
1924, i, 382), the two main features of which are the presence of 
amide linkings and the great number of sulphonic acid groups, 
which confer solubility. The compounds of the type indicated 
above exhibit colloidal properties in their salt formation and are 
sparingly soluble. They are totally devoid of trypanocidal action. 


_NH-CO¢ 
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The most active compounds obtained were m’-aminobenzoyl- 
p-aminophenylarsinic acid and p’’-aminobenzoyl-m’-aminobenzoyl- 
p-aminophenylarsinic acid, one-third of the toxic dose of the former 
causing a temporary disappearance of trypanosomes (7'. equi- 
perdum) from the blood-stream when injected into mice. Tables 
are shown of the maximum tolerated doses of the compounds pre- 
pared. These arsinic acids cannot be characterised by m. p., as 
these are indefinite. They can readily be compared by their lithium, 
magnesium, calcium, and barium salts, of which tables are given. 
The nitroarsinic acids were reduced by ferrous chloride and alkali 
at 0°, and the complex carbamides prepared by treating the amino- 
phenylarsinic acid with carbonyl] chloride in toluene in the presence 
of sodium acetate. The following derivatives of p-aminopheny]- 
arsinic acid are described: benzoyl, o’-, m’-, and p’-nitrobenzoyl, 
o’-, m’-, and p’-aminobenzoyl, p'-carbethoxyaminobenzoyl, o'’-, m’’-, 
and p’’-nitrobenzoyl-o'-aminobenzoyl, o”-, m’’-, and p”’-amino- 
benzoyl-o’-aminobenzoyl, o’’-, m’’-, and p’’-nitrobenzoyl-m'-amino- 
benzoyl, o’’-, m’’-, and p’’-aminobenzoyl-m’-aminobenzoyl, the s-carb- 
amides of m’’-aminobenzoyl-m'-aminobenzoyl, m'’-aminobenzoyl-o'- 
aminobenzoyl, -aminobenzoyl- 
o’-aminobenzoyl; s-diphenylcarbamide-4 : 4’-diarsinic acid, 1:2: 3- 
benztriazone-3-phenyl-p-arsinic acid; p-carbethoxyaminobenzoic acid 
(m. p. 208—209°), methyl (m. p. 161—162°), ethyl (m. p. 131— 
132°), and n-butyl (m. p. 89—90°) esters, acid chloride, n-butyl- 
p-nitrobenzoate (m. p. 35—36°). p-Carbethoxyaminobenzoy] chloride 
is a useful reagent for the identification of alcohols, giving solid 
esters of moderately high m. p. 


Reactions of Alkyl- and Aryl-mercuric Hydroxides. I. A. 
KorTen and R. Apams.—(See i, 236.) 


Anhydride Structure of Proteins. E. ABDERHALDEN and 
E. Komm (Z. physiol. Chem., 1924, 141, 62).—Correction of a 
printer’s error in the formula for OO’-dibenzoylglycine anhydride 
(A., 1924, i, 1361). E. S$. 


Hydrolysis of Peptones, Albumoses, and Proteins with 
Hydrochloric Acid. I. Yarrscuntkov (J. Russ. Phys. Chem. 
Soc., 1924, 54, 814—817).—The action of N-hydrochloric acid on 
peptone, protalbumose, albumin, casein, and edestin has been 
followed at 10°, 37°, and 100°. Except in the initial period, and 
also in the last stages, the hydrolytic process is similar to that 
observed with enzymes and conforms with the Schiitz—Borisov 
formula k=x/t!; in some cases (edestin at 70°, peptone and casein 
at 100°) x/t=Kp. G. A. R. K. 


Separation of Proteoses Derived from Egg-albumin. 
G. V. Rupp (Austral. J. Exp. Biol. Med. Sci., 1924, 1, 179—185). 
—The proteoses which result from the peptic digestion of egg- 
albumin are divided into primary proteoses which are precipitated 
by half-saturation, and secondary proteoses precipitated by complete 
saturation with ammonium sulphate. The primary proteoses are 
sub-divided into hetero-proteoses, insoluble, and proto-proteoses, 
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soluble in water; the secondary proteoses into «-deutero-proteoses, 
insoluble, and §-deutero-proteoses, soluble in alcohol (67% vol.). 
The smallest fraction was that of the proto-proteoses. C.R.H. - 


Proteoses, Peptones, and Polypeptides. G. V. Rupp 
(Austral. J. Ecp. Biol. Med. Sci., 1924, 1, 187—190).—A neutralised 
peptic digest of egg-albumin was extracted for 24 hours with butyl 
alcohol. The total peptides extracted amounted to 27% of the 
original albumin; those which were soluble in butyl alcohol con- 
tained 12-09% total N and 3-37% amino-N; the fraction which 
separated from the alcohol contained 12-95°% total N and 5-76% 
amino-N; both fractions contained traces only of cystine. The 
extracted aqueous solution, on fractionation by the author’s method 
(see preceding abstract), was found to be poor in hetero-proteose 
and «-deutero-proteose. The results indicate that ** proteoses ’ may 
be largely a mixture of relatively simple peptides. C. R. H. 


Biochemistry. 


Method of Measuring Respiration and Glycolysis. O. 
Warsurea (Biochem. Z., 1924, 152, 51—63).—The manometric 
method of measuring respiration of cells and tissues already des- 
scribed (ibid., 1923, 142, 317) has been improved, and is now 
— to determining the oxygen consumption in the presence 
of free carbon dioxide and glycolysis in the presence of oxygen. 
The principle involved is discussed mathematically, the method and 
apparatus are described, and the degree of accuracy is om, 


Normal Presence of Carbon Monoxide in the Blood. M. 
Nictovux (Compt. rend., 1924, 179, 1633—1636).—Contrary to the 
views of Buckmaster and Gardner (A., 1910, ii, 50), carbon monoxide 
is found in the blood of animals (even newly born), as well as in that 
of fishes. The results of three series of experiments are given in 
support of this: (1) No carbon monoxide is removed from blood 
at 40° in a vacuum, but in the presence of phosphoric acid at 100° 
the gas obtained shows the eudiometric characteristics of carbon 
monoxide, and, brought into contact with a weak solution of 
hemoglobin, gives the two absorption bands of CO-hzemoglobin. 
(2) The gas displaced from blood in vitro by shaking it with nitrogen 
dioxide gives the same absorption bands when submitted to the blood 
test. (3) Expired air (man or dog), after breathing pure oxygen, 
is shown similarly to contain carbon monoxide. A. C. 


Influence of Narcotics on the Rate of Sinking of Blood 
Corpuscles. W. BaumEcKER (Biochem. Z., 1924, 152, 64— 
78).—Methyl, ethyl, propyl, butyl, and amyl] alcohols, and ethyl- 
urethane diminish, whilst chloral hydrate and ethyl ether increase 
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the rate of sinking of corpuscles in citrate blood. The inhibiting 
substances act in concentrations much below that at which their 
narcotic action on isolated muscle is apparent, and the former action 
is maximal at the concentration at which the latter action commences, 
Chloral hydrate, on the other hand, still increases the rate of sinking 
at concentrations above the limiting concentration for narcosis. 
The narcotics are supposed to act in such a way that diminution 
in the rate of sinking is associated with stabilisation of the plasma, 
and vice versa. 4, 2. 


Chemistry of the Blood during Activity of the Digestive 
Glands. K. Ononara (Biochem. Z., 1924, 154, 263—277).— 
Changes in the total solids, chloride, and sugar content of the blood 
have been followed in dogs for 3 hours after the ingestion of food. 
Meat, fat, and carbohydrate were investigated separately. The 
dogs were fed (1) normally, (2) direct into the stomach by gastric 
fistula, (3) by the mouth, but food recovered from cesophageal 
fistula (“ sham feeding ’’). When fed by methods (1) or (2), if the 
secretion of the gastric glands were stimulated by ingestion either 
of carbohydrate or protein, the blood tended to become more dilute 
and the sodium chloride content tended to rise. Method (3) gave 
no change in the sodium chloride content. When fat was fed there 
was little stimulation of the glands, and the tendency was for the 
blood to become more concentrated. H. D. K. 


Chemistry of the Blood during Sleep. K. GoLLwitTzER- 
Meter and C. Kroztz (Biochem. Z., 1924, 154, 82—89).—During 
sleep the sensitivity of the respiratory centre is diminished, acidosis 
occurs, and liquid rich in sodium chloride and phosphate but poor 
in proteins passes from tissues to blood. P. W. C. 


Problem of Permeability. P. Gyéray (Biochem. Z., 1924, 
152, 281—283).—In agreement with the results of Rona, Petow, 
and Wittkower (A., 1925, i, 94), the distribution of calcium and 
phosphate ions between serum and blood-corpuscles is unequal and 
remains so even on hemolysis of the latter and the interposition of 
a semi-permeable membrane. The hypothesis of a cell membrane 
impermeable to calcium as a cause of the unequal ionic distribution 
is abandoned. 


Precipitation Curves of Serum Proteins. P. RuszczyNnsKI 
(Biochem. Z., 1924, 152, 250—256).—A study of the extent to which 
the proteins of human and horse sera are precipitated by concen- 
trations of ammonium sulphate varying from zero to 75%. J. P. 


_ Colloidal Composition of Blood-serum. Significance of 
Cholesterol. H. Hanpovsxy (Miinch. med. Woch., 1924, 71, 
708—709 ; from Chem. Zentr., 1924, ii, 485).—Large variations in 
composition are found between the sera of individual animals. Calf 
sera are poorer in protein and in globulin than the sera of adult 
animals and are even occasionally free from euglobulin. The 
tendency is for the albumin to be higher in summer and the globulin 
in winter. The amount of cholesterol extractable directly from 
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native serum is not dependent on the total content of cholesterol. 
There is a connexion between the euglobulin and the cholesterol 
contents. Only from sera poor in euglobulin and rich in albumin 
is much cholesterol extractable by shaking out. The cholesterol 
thus removable may be influenced by the addition of certain salts and 
dextrose, and also by their intravenous injection. A portion of the 


cholesterol is protected by euglobulin and is thus not extractable. 
G. W. R. 


Precipitin Reactions of Serum Proteins. L. HEKTOEN 
and W. H. We.xker (J. Infect. Dis., 1924, 35, 294—304).—The 
euglobulin, pseudoglobulin, and albumin of ox, dog, horse, and 
human sera are distinct for each species. Precipitin sera pro- 
duced by injecting blood, serum, or albuminous urine may contain 
specific precipitins for the corresponding serum proteins, and also 
for hemoglobin if present in the antigen. Thus, each protein 
exists as an independent, antigenic unit in the blood or serum. 

CHEMICAL ABSTRACTS, 


Determination of Blood Urea-Nitrogen. W. G. Karr 
(J. Lab. Clin. Med., 1924, 9, 329—333).—After precipitation of 
protein by tungstic acid, the filtrate is digested with Folin’s phos- 
phate buffer solution and with Folin’s urease solution, or urease 
paper. After dilution, and admixture with Nessler’s reagent, to 
known volume, the colour is compared with that of a standard 
containing ferric, cobalt, and nickel chlorides which has previously 
been calibrated against a urea solution. CHEMICAL ABSTRACTS. 


Apparatus for the Determination of Blood Nitrogen by 
Folin’s Method. D. P. Osporn (J. Lab. Clin. Med., 1924, 9, 
788—789). CHEMICAL ABSTRACTS. 


Micro-determination of Organic Substances. M. BALINT 
and P. Ruszozynsk1 (Biochem. Z., 1924, 152, 246—249).—An 
attempt to utilise oxidation by alkaline permanganate for the deter- 
mination of the serum proteins. The solution after remaining in 
contact with the permanganate for 18 to 20 hours is acidified, 
treated with potassium iodide, and the residual iodine determined 
by thiosulphate. A control is necessary. Accurate quantitative 
results are obtained only with difficulty. 


Micro-determination of Blood-sugar. E. DincEMAnsE (Bio- 
chem. Z., 1924, 154, 483—485).—The modification of the Hagedorn 
and Jensen technique suggested by Dresel and Rothmann (A., 1924, 
ii, 632), in which filter-paper and a torsion balance are used instead 
of a pipette for measuring the blood, has been found to be very 
satisfactory. H. D. K. 


Ammonia Content and Ammonia Formation of Blood. I. 
J. K. Parnas and J. Heiter (Biochem. Z., 1924, 152, 1—28).— 
A vacuum steam distillation method is described whereby the 
ammonia present in 1—2 c.c. of blood may be determined in a few 
minutes, keeping the blood at 25°, and by means of which the am- 
monia content of, and the ammonia formation in, rabbit’s blood 
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has been investigated. In normal males less than 0-05 mg.°% is 
found, whilst rather higher amounts are present in the blood of 
pregnant females and starving animals. The ammonia content of 
isolated blood increases from minute to minute, due to the formation 
of ammonia, principally in the erythrocytes, from a component 
(other than urea) of the residual nitrogen fraction. This ammonia 
formation, which is optimal at the py of gas-free blood, is independent 
of a supply of oxygen, and is not affected by hemolysis, but is 
slowed by diluting the blood. It is not appreciably inhibited by the 
addition of ammonia, nor is it increased by adding urea. J. P. 


Calcium Ionisation in the Blood. P. Gyéray (Biochem. Z., 
1924, 152, 284—285).—A reply to Holld (ibid., 150, 496). J. P. 


Calcium Studies on Men. III. Calcium Content of 
Human Blood under Pathological Conditions. W.H. Jansen 
(Deut. Arch. klin. Med., 1924, 144, 14—18; from Chem. Zentr., 
1924, ii, 486).—For normal adults the average concentration of 
calcium in total blood is 11-5 mg.%, and in serum 10-5 mg.%. 
Diseases are mentioned in which the calcium content is “eo 

. W. R. 


Simple Clinical Micro-method for Determining Sodium 
in Blood-serum. fF. LespermMann (Biochem. Z., 1924, 152, 345— 
354).—The sodium is precipitated as acid sodium pyroantimonate 
and the turbidity of the suspension is compared with a series of 
standards. The method can be applied to 0-1 c.c. of blood-serum, 
and is capable of determining amounts of sodium between 0-05 and 
2-0 mg. J. P. 


Lactic Acid Content of Blood in High Altitudes. II. 
Influence of Muscular Work. F. Lacqurr (Pfliiger’s Archiv, 
1924, 203, 35—41; from Chem. Zentr., 1924, ii, 486)—No marked 
differences in the lactic acid content of blood during rest or exercise 
were observed at 2400 metres as compared with low altitudes. At 
2400 metres, even for vigorous muscular work, the oxygen supply 
of the body is adequate. G. W. R. 


Nature and Variations of the Aldehyde contained in the 
Blood. R. Fasre (Compt. rend., 1925, 180, 83—85).—Experi- 
ments showing the presence of aldehydes in the blood have usually 
been carried out on blood distillates,and the aldehydes may have been 
formed during the heating. The following experiment shows that 
they are present in the original blood. After removal of protein 
by means of sodium tungstate and sulphuric acid, the clear filtrate 
from 2 litres of blood is kept under a bell jar in the presence of 
Nessler’s reagent. The latter rapidly becomes cloudy and a pre- 
cipitate due to volatile ketones is formed (cf. Bougault and Gros, 
A., 1922, ii, 666); this is dissolved by addition of hydrochloric acid, 
the residual cloudiness being due to a mercury compound of volatile 
acetaldehyde. Determinations of acetaldehyde by the method of 
Bougault and Gros on human and animal blood show values of 
’ 0-32 to 0-81 mg. per litre of blood. The blood of a dog contained 0-32 
mg. of acetaldehyde; after depancreatisation this value rose,to 
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5-02 mg., and fell almost to zero after the animal had received 
insulin. A. C. 


Ionic Reaction of the Blood of certain Invertebrates. 
M. Duvau (Compt. rend., 1924, 179, 1629—1631).—The p, values 
of the blood of various invertebrates have been determined electro- 
metrically (Hasselbach electrode) and colorimetrically. The blood 
of the crustaceans had only a faint blue tint which did not hinder 
the colorimetric measurements; the blood of the crustaceans 
and molluses studied has py, about 7-7 and is more alkaline than that 
of the mammals (about 7-4). The internal fluid of sea animals is 
less alkaline than the surrounding sea-water (pq 8-15), and never 
exceeds p, 7:8; that of the echinoderms and worms is less alkaline 
than that of the crustaceans and molluscs, the blood reaction of 
which appears to be independent of the nature of the exterior 
medium. The crayfish, the marine crustaceans, and the edible snail 
have the same blood alkalinity (py, 7-7—7-8). The blood reaction 
of the edible snail was found to be the same during hibernation as in 
activity as stated by Damboviceanu (Compt. rend. Soc. Biol., 1923, 
89, 261). A. C, 

Determination of Small Amounts of Glycogen in Solution. 
S. E. pe JoneH and J. PLANELLES (Biochem. Z., 1924, 154, 167— 
170).—A micro-determination of glycogen in solution by adding an 
equal volume of alcohol, shaking with ether, and comparing the 
turbidity of the dqueous layer with that of a standard, is described. 
The method is applied to protein-free blood filtrates. The limiting 
concentration is 1/128,000. P. W..C, 


Calcium Content of Bile. J. Dirrricu (Z. ges. exp. Med., 
1924, 41, 355—357; from Chem. Zentr., 1924, ii, 489).—The 
calcium content of the bile of normal rabbits shows great variations 
amongst individuals. After intravenous injection of 30 c.c. of 1:3% 
calcium chloride solution the concentration of calcium is increased 
by 100%, although the total amount secreted in a given time is 
definitely lowered. If a cholagogue is administered simultaneously 
there is a fourfold increase in the amount of calcium excreted, 
whilst the concentration is nearly doubled. Intravenous injection 
of lecithin is without effect. Bile has only a slight solvent action 
on calcium carbonate. G. W. R. 


Total Bile. VII. Calcium Content. D. R. Drury (J. 
Exp. Med., 1924, 40, 797—815).—The calcium content of the bile 
of dogs is constant unless the secretory output fluctuates widely. 
During fasting, however, the content is markedly increased, whereas 
a large amount of bile is accompanied by relatively large amounts 
of calcium. Intravenous or oral administration of calcium does not 
affect the biliary output of calcium. ‘‘ White bile’ contains but 
little calcium. The greater portion of the bile calcium is evidently | 
secreted by the liver itself. CHEMICAL ABSTRACTS. 


Iodine Content of Goat’s Thyroid. R. Arnoutp and E. 
Gury (J. Physiol. Pathol. gén., 1923, 21, 498—504; from Chem, 
Zentr., 1924, ii, 483—484).—From 1-93 to 8-06 mg. of iodine (average 
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6-35 mg.) per gram of dry tissue are found. There are appreciable 
differences between the two lobes. No correlation is found between 
the iodine content and the weight of the gland. G. W. R. 


Protein in Exhumed Bone Tissue and its Antigenic Pro- 
perties. M. Kernpacu (Compt. rend. Soc. Biol., 1924, 90, 1075— 
1077; from Chem. Zentr., 1924, ii, 484).—In bones of men and horses 
exhumed after many years a protein was found having the anti- 
genic properties of the ossein of fresh bones. G. W. R. 


Hezemoleucolysin of the Pancreas and its Relation to 
Delezenne and Fourneau’s Lysocithin. S. BreLranti (Biochem. 
Z., 1924, 154, 148—166).—-During insulin extraction, a very toxic 
acid fraction is obtained, soluble in 95% alcohol, insoluble in water, 
called ‘‘ substance Y”’ (Rend. Ist. Lomb. Sci. Lett., 1924, 57). This 
is divided by ether-precipitation of the alcoholic solution into a very 
toxic, ether-soluble substance and an alkaline portion soluble in 
water and insoluble in ether, chloroform, or acetone. The latter 
(hemoleucolysin) gives neither Millon nor biuret tests but contains 
a higher percentage of nitrogen and phosphorus than “ substance Y ” 
and has a powerful destructive action on both red and white cor- 
puscles. By chemical and biological tests this substance is shown 
to be similar in many respects to lysocithin prepared by the action 
or cobra venom on lecithin (A., 1913, i, 141; 1914, i, 781). The 
hemolytic action in the body is supposed to be restrained by form- 
ation of inactive compounds with substances of the serum, the 
latter lowering or preventing hemolytic action. 7. w.G 


Water-Salt Content of the Human Organism in Relation 
to the Acid-Base Economy. II. Physiological Ionic Equi- 
librium and Mineral Metabolism. C. OrHME [with H. Paat] 
(Arch. exp. Path. Pharm., 1924, 104, 115—147).—A study has been 
made of the effect on the retention of ions and water of the addition 
of hydrochloric acid, sodium hydrogen carbonate and other salts 
to diets identical as regards their content in fat, water, and chlorides 
but differing in other respects. E. 8. 


Unusual Type of Fatty Compound in a Product of Animal 
Origin. S. Kon and C. Funx.—(See i, 230.) 


Effect of Hydrogen-ion Concentration on the Precipitation 
of Colloidal Benzoin and Gold Solutions by Cerebrospinal 
Fluid. I. W. SHarrer (J. Lab. Clin. Med., 1924, 9, 757—765).— 
The curves obtained indicate that there are two substances in the 
fluid which cause the precipitation of colloidal solutions, “‘ A ” 
acting as a precipitant when pq <4-8 (benzoin) or 6-9 (gold), and 
* B” having much higher optimal py precipitation values. 

CHEMICAL ABSTRACTS. 


Uric Acid Content of Cerebrospinal Fluid. A. Bernuarp (J. 
Lab, Clin, Med., 1924, 9, 753—757).—The uric acid content of the 
spinal fluid of children is higher than of adults. In seven infectious 
diseases the uric acid was greatly increased whilst the sugar was 
decreased, CHEMICAL ABSTRACTS. 
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Wool-fat. VIII. Instability of Wool-fat. I. Lirscniirz (Z. 
physiol. Chem., 1924, 141, 146—152).—-Wool on the surface of the 
sheep’s fleece contains less ‘‘ fat ’’ than that near the roots, and the 
composition of the fat varies. Thus, the fat from the surface wool 
contains a much larger proportion of fatty acids and soaps; it also 
contains oxycholesterol in place of the isocholesterol present in the 
fat near the roots. These changes are apparently brought about 
by hydrolysis and oxidation under the influence of moisture, air, and 
light. E. S. 


Petromyzon fluviatilis L. I. Detection of Adenine, 
Xanthine, Methylguanidine, Leucine, Tyrosine, Fatty Acids 
of the C,H,,0, Series, and Lactic Acid. II. Detection of 
Neosine, the Chief Extractive of Petromyzon, and of Betaine, 
Choline, and Crangitine. O. FLéssnmr and F. Kurscuer (Z. 
Biol., 1924, 82, 302—305, 305—309).—In addition to the sub- 
stances mentioned in the title, traces of histidine were detected in a 
hot phenol—water extract of raw tissue. The substances were 
isolated as chloroaurates and chloroplatinates. 


Skin Secretion of Triton teniatus (Small Water Newt). 
S. Maxi (Arch. exp. Path. Pharm., 1924, 104, 100—114).—The poison 
contained in the secretion from the skin of Triton teniatus is readily 
destroyed by heat and is adsorbed by animal charcoal. It possesses 
hemolytic properties, but is less active in this respect than the 
secretion from 7’. cristatus. Its toxicity is greater for warm- than 
for cold-blooded animals; no action on bacteria, yeast, or germin- 
ating beans could be detected. The action of the secretion on 
isolated organs has been investigated. E. 8S. 


Dependence of Diuresis on the Salt Content and Hydrogen- 
ion Concentration of the Water Ingested. E. STaRKENSTEIN 
(Arch. exp. Path. Pharm., 1924, 104, 6—22).—The diuretic action 
of mineral waters is a function of their content in salts and carbon 
dioxide ; the latter favours, whilst the former inhibit, the excretion 
of the water. The effect of the carbon dioxide does not result from 
an increased resorption, but is due to the increased hydrogen-ion 
concentration of the water. 


Excretion of Creatinine and Creatine by Sheep in Normal 
and Fasting Conditions. A. PaLiapin (Pfliiger’s Archiv, 1924, 
203, 93—99; from Chem. Zentr., 1924, ii, 492).—The creatinine and 
creatine metabolism in sheep, and apparently in ruminants generally, 
is similar to that of other animals. In the normal urine, creatinine 
alone is excreted, and its excretion is unaltered or increased in the 
beginning of a fasting period, when creatine also appears in the urine, 
and persists during fasting and for some days after starvation is 
ended. G. W. R. 


Origin of Lactose and Lactosuria in Cows. A. CAMPUS 
(Nuovo Ercolani, 1920, 25, [12], 154—157, 161—170; [13], [14]).— 
The maximum urinary lactose of pregnant cows occurs at calving. 
The urinary lactose output cannot be correlated with the subsequent 
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milk production, although when suckling is suspended after calving 
the amount of urinary lactose is directly proportional to the yield 
of milk. CHEMICAL ABSTRACTS. 
Nitrogen Distribution in the Hydroxyproteic Acid Fraction 
of Urine. L. Brines (Biochem. Z., 1924, 154, 35—42).—A 
large part of the nitrogen of these acids is polypeptide in character, 
whilst another portion can be obtained as ammonia by hydrolysis 
with barium hydroxide and acids (cf. A., 1922, i, 692; 1923, i, 511, 
617, etc.). P. W. C. 


Precipitin Reaction of Bence-Jones’ Protein. L. HrxTorn 
and W. H. WetxKER (J. Infect. Dis., 1924, 34, 440—446).—Bence- 
Jones’ protein was prepared from the urine of a myeloma patient 
by precipitation with ammonium sulphate, followed by crystallisa- 
tion by Hofmeister’s method. Precipitin tests indicate that the 
protein is distinct from normal blood protein, and immunological 
varieties may depend on recognisable chemical differences (cf. Krauss, 
Deut. Arch. klin. Med., 1921, 137, 257). CHEMICAL ABSTRACTS. 


Detection of Nitroaminophenols in Urine. L. DresvEranEs 
(J. Pharm. Chim., 1925, [viii], 1, 56—59).—Since iodides and iodised 
peptones mask the colour produced by traces of nitroaminophenols 
in the ether layer in the Derrien azo reaction, it is necessary to remove 
them by preliminary treatment with chloroform. D. G. H. 


Urochromogen. W. O. Moor (Biochem. Z., 1924, 154, 486).— 
The tungstic acid and Prussian blue reactions given by urine (ibid., 
1924, 153, 19)-are not due solely, nor even to a large extent, to 
uric acid. H. D. K. 


Fluorescent Oxidation Products of Bilirubin and their 
Importance as Sources of Error in the Routine Detection 
of Urobilin. A. AptER (Biochem. Z., 1924, 154, 125—126).— 
Reply to Barrenscheen and Weltmann (this vol., i, 187). P. W. C. 


Lactic Acid in Arthritis and Rheumatoid Conditions. 
F. A. Casort, C. Y. and R. PemMBerton (Arch. Intern. 
Med., 1924, 34, 566—572).—Concentrations of lactic acid were : 
blood, 11—30 mg. per 100 c.c.; urine, 8—31 mg.; perspiration, 
104—458 mg. These are normal values. CHEMICAL ABSTRACTS. 


Biochemistry of Cancer Formation. R. Brericn and A. 
RosEnBouM (Biochem. Z., 1924, 152, 193—202).—A study of the 
chemical mechanism underlying the spread of cancer, induced in 
epithelial tissue by tar, into the underlying connective-tissue. The 
general conclusions are that the cancer cells in the epithelium, by 
degradation of carbohydrates, produce lactic acid which diffuses 
into the connective-tissue below, where it alters the protein of the 
collagen fibres into a gelatin-like substance which promotes the 
further growth of the cancer cells. oy 


Mineral Metabolism in Diabetics. II. Disturbances in 
Intermediate Calcium and Chloride Metabolism. R. Mryver- 
Biscu and F. Ginruer (Biochem. Z., 1924, 152, 286—301).—Oral 
administration of 100 g. of levulose to fifteen cases of diabetes 


BIOCHEMISTRY. i. 329 


produced a temporary increase in blood calcium in nine cases, a 
fall in four cases, whilst two cases showed no alteration. In 
similar experiments, dextrose produced no alterations. The former 
results are independent of the degree of acidosis, whilst in normal 
subjects neither levulose nor dextrose produced any change in the 
blood calcium. A diminution in the chlorides of blood and urine 
and a decrease in the water content of the former is observed in 
moderately severe cases of diabetes before there is any likelihood 
of coma. 


Echinococcal Fluid. II. O. Fiéssner (Z. Biol., 1924, 82, 
297—301).—The fluid from echinococcal cysts of swine and cattle 
contains sodium, potassium, ammonium, calcium, and magnesium 
as chlorides, carbonates, sulphates, and phosphates. Glycogen 
is the only carbohydrate found and creatinine is not a constant 
constituent, whilst there is no protein nor polypeptide. Succinic, 
n-valeric, propionic, and acetic acids are present. Glucosamine 
was isolated from the walls of the cysts. O. O. 


Occurrence of Iodine in Nature. II. Determination of 
Minute Quantities of Iodine. T. von FrLLENBERG (Biochem. 
Z., 1924, 152, 116—127).—The method already described (ibid., 
1923, 139, 391) has been improved and its application to water, 
sodium chloride containing traces of iodine, earths, minerals, plant 
and animal matter including the thyroid gland and urine is described 
(cf. also McClendon, A., 1924, ii, 624). ‘i ae 


Occurrence of Iodine in Nature. VI. Relation between 
the Incidence of Goitre and the Iodine Content of. the 
Environment. T. von FELLENBERG (Biochem. Z., 1924, 152, 
141—152).—From a comparison of the iodine content of the air, 
water, mineral matter, foodstuffs, etc., of the surroundings of villages. 
with variable incidences of goitre, it is found that the latter is. 
highest where iodine is lowest and vice versa. J. P. 


Determination of Phenolsulphonephthalein in the Urine 
of Jaundice. H. A. Apramson (Arch. Intern. Med., 1924, 34, 
714—720).—Excess of saturated barium hydroxide solution is 
added to one half of the sample and, after dilution, the colour is 
compared with a standard. If the result is low, the determination 
is repeated on the remainder after the addition of a known quantity. 
In this way, the proportion absorbed is determined, and a suitable 
correction applied to the first result. CHEMICAL ABSTRACTS. 


Analyses of Gases in Cystic Intestinal Pneumatosis. J. 
Pascua. (Anal. Fis. Quim., 1924, 22, 506—508).—Analyses of the 
gases in the cysts gave the following figures: carbon dioxide 0-6— 
56%; oxygen 0-0—10-4%; nitrogen 78-9—89-0%. In one case, 
14-6% of hydrogen was found. G. W. R. 


Influence of Polyneuritis on the Creatine Content of the 
Muscle. A. Kuprsawzewa (Z, physiol. Chem., 1924, 141, 105— 
109).—The creatine content of the breast muscle of pigeons 
increases during polyneuritis, thus indicating a disturbance in the 
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creatine metabolism. The normal creatine content of the muscle 
varies between 0-441 and 0-464%. E. 8S. 


Fluctuations of the Iron in the Blood during the course of 
rimental Scurvy. G. Movuriananp, A. LEULIER, and 
P. Micnet (Compt. rend., 1925, 180, 86—88).—With the object of 
investigating the cause of the anemia which accompanies scurvy, 
analyses of the blood of some 50 animals (in three series) subjected 
to a régime producing scurvy, have been made. One kg. of the blood 
of the control animals contained water 819 g., ash 8-12 g., iron 0-53 g. 
Analyses (water and ash) of the blood of the scorbutic animals gave 
results so similar that no conclusions could be drawn. The amount 
of iron showed no change up to the 24th day, after which it began to 
fall. In series I, the amount on the 3lst day was 0-27 and 0-21; 
series II, 27th day, 0-39, 33rd day, 0-31; series III, 25th day, 
0-44 g. In the last two series, ceasing to impose the scurvy régime 
on the survivors led to the iron content becoming normal after 5—7 
days. The amount of iron was observed to rise and fall with the 
hematological curve. A. C. 


Biochemistry of Experimental Scurvy. I. A. PaLapIn. 
II. A. Pattapin and A. KupRyowzerr (Wratschebnoje Djelo, 
1923, 6, 24—26, 63—68; from Chem. Zentr., 1924, ii, 1223).— 
I. Experimental scurvy in guinea-pigs is accompanied by disturb- 
ances in carbohydrate metabolism. An initial hyperglycemia is 
succeeded by hypoglycemia. The glycogen content of the liver 
falls throughout. 

II. Scurvy induced in guinea-pigs by exclusion of vitamin-C 
from the diet is accompanied by disturbance of the nitrogen meta- 
bolism generally and of the creatine metabolism in particular. The 
creatine in the muscle increases from 0-369 to 0-508%. It also 
appears in the urine in increasing amounts and the excretion of 
ammonia also rises. G. W. R. 


Etiology of Tetany in Children. G. H. ANprERson and 
S. GranaM (Quart. J. Med., 1924, 18, 92—96).—Although active 
tetany is accompanied by a decreased amount of calcium in the 
serum, there is no proportionality. Acidosis leads to disappearance 
of the signs of tetany, irrespective of a rise in the calcium content of 
the serum. CHEMICAL ABSTRACTS. 


Tuberculosis and Calcification of Prostate. D. W. Mac- 
Kenzie and M. I. Sene [with A. B. Macatium] (Can. Med. Assoc. J., 
1924, 14, 912—914).—The calculus contained 30-39% Ca,(PO,)., 
(central part) of protein, nucleoprotein, and phospholipoids. 

CHEMICAL ABSTRACTS. 


Synthesis of Salicyluric Acid in Diseased Conditions. 
A. Bauponi (Biochem. terap. sperim., 1923, 10, 335—349; from 
Chem. Zentr., 1924, ii, 493).—Salicylic acid and salicylates are 
excreted by man partly unaltered and partly as salicyluric acid. 
In grave diseases of the liver, the synthesis of the latter compound 
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is decreased, whilst in kidney diseases it is unaltered or even increased 
in amount. G. W. R. 


Extraction of Proteins. G. Piness, H. Mrmusr, and G. A. 
Auzes (J. Amer. Med. Assoc., 1924, 83, 608—611).—In an investig- 
ation of methods of extracting substances responsible for allergic 
skin reactions, sodium chloride solution (up to 10%) was the best 
extractive for natural proteins without denaturation, and also for 
skin-reacting substances. Alcohol (95%) is a solvent for the latter, 
but not for the former. Neither the total nitrogen content nor the 
“protein nitrogen content by difference ”’ is an indication of the 
activity of a solution. CHEMICAL ABSTRACTS. 


Physiology of the Glands. L. Asner. LXX. ne 
mental Hypoglycemia and the Carbohydrate Metaboli 

of the Brain. K. TaKkaunasui (Biochem. Z., 1924, 154, 444— 
475).—Animals were made hypoglycemic or brought into a condition 
of carbohydrate shortage by various means, viz., feeding with 
peptone, feeding with thyroid extract, injection of phloridzin, 
injection of insulin. Using a modification of Meyerhof’s technique, 
“ glycogen” and “ residual’? carbohydrate were determined in 
muscle, liver, and brain-tissue in experimental and in control 
animals. 

Brain-tissue contains a small but definite quantity of both 
glycogen and other carbohydrate. Under the experimental con- 
ditions mentioned, the brain retains a much greater proportion of 
its original glycogen and “‘residual’’ carbohydrate than either 
muscle or liver. Insulin may even cause an increase in the glycogen 
and also in the total carbohydrate present in the brain, whilst in 
rabbits, only when violent convulsions occur does the total carbo- 
hydrate content of the brain diminish. The total carbohydrate in 
the heart rises after insulin has been administered to rabbits. 
Picrotoxin, which in rabbits produces convulsions similar to those 
following insulin injection, leads to a marked diminution in the 
total carbohydrate content of the brain, particularly in the amount 
of glycogen present. There is again an increase in the carbohydrate 
of the heart. There seems to be evidence of autonomous control 
of carbohydrate metabolism in the brain. H. D. K. 


Effect of Carbohydrate Metabolism on the Synthesis of 
Hippuric Acid. E. Wipmark and K. JENSEN-CARLEN (Compt. 
rend. Soc. Biol., 1924, 90, 1185—1186; from Chem. Zentr., 1924, ii, 
493).—Exclusion of carbohydrates from the food of men results 
in decreased excretion of hippuric acid. Under the same conditions 
ingested benzoic acid is excreted for the most part unaltered. The 
urine of diabetics on diets poor in carbohydrate is, similarly, rich 
in benzoic acid. G. W. R. 


Metabolism of Mineral Salts in the Animal Body. I. 
Effect of Alkali Metals on the Growth of Animals. R. SasakI 
(J. Sci. Agric. Soc. Japan, 1924, No. 256, 133—150).—Young albino 
rats were fed with (a) a “‘ perfect ” food containing 0-354% of sodium 
and 0-545% of potassium, (b) a food containing 0-126% of sodium 
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and 0:841% of potassium, the amounts given in each case being 
1 g. of Na + K per kg. body-weight. Sodium and potassium are 
absolutely necessary for growth but neither alone is sufficient. 
Satisfactory growth resulted with food (a) but not with (6) or with 
foods in which the Na:K ratio was intermediate. K. K. 


Behaviour of Tribromoethyl Alcohol in the Animal Body. 
C. Enpox (Biochem. Z., 1924, 152, 276—280).—On administering 
tribromoethyl alcohol to rabbits and dogs per os, tribromoethyl- 
glycuronic acid, C,H,,0,Br,, hygroscopic, snow-white needles, 
m. 145-5°, [a] 09° (in water), is recovered from the 


“Biological Oxygen Transport by Sulphydryl Groups. 
R. E. Mark (Biochem. Z., 1924, 154, 43—48).—The claim of Szent- 
Gyorgyi (A., 1924, i, 708) that thioglycollic acid unites with oxygen 
giving an active peroxide which can oxidise lactic acid cannot be 
maintained. This view has been independently adopted by the 
original author (A., 1924, i, 1284). P. W. C. 


Specific Dynamic Action of Foodstuffs. III. Relation 
between Accessory Food Factors and Specific Dynamic 
Action of Flesh. K. Mryazaxi and J. ABeLin (Biochem. Z., 
1924, 152, 29—50).—Flesh freed from vitamins by extraction with 
water, alcohol, and ether has a lesser specific dynamic action than 
normal raw flesh of like nitrogen content. Extraction with water 
alone does not impair the specific dynamic action. J.P. 


Specific Dynamic Action of Foodstuffs. IV. Mechanism 
of Specific Dynamic Action. J. ABELIN (Biochem. Z., 1924, 
154, 52—66).—Experiments on rats indicate that the sodium 
salts of nucleic acid have no specific dynamic action. This is in 
agreement with the work of Ringer and Rapport (A., 1924, i, ge 4 

P. W. C. 


Animal Calorimetry. V. Specific Dynamic Action of 
Fat. J. Metty and A. von Rérrn (Biochem. Z., 1924, 154, 127— 
140).—The effect of emulsions of olive oil and lard on the meta- 
bolism of starved curarised animals is investigated by means of 
- piratory data (cf. ibid., 1924, 153, 285), the general method of 

Tang] (A., 1911, ii, 748) being followed. To account for the various 

ts it is suggested that in the fats administered are two principles, 
the one leading to diminution, the other to increase of energy 
exchanges; the former is independent of the quantity of fat ingested 
and has an immediate effect, whilst the latter increases in action 
with increased fat absorption and its effect lasts for a long ~— ‘ 


Effect of Amino-acids in Producing an Increase in the 
Action of Adrenaline. E. ABDERHALDEN and E, GELLHORN 
(Pfliiger’s Archiv, 1924, 203, 42—56; from Chem. Zentr., 1924, ii, 
497).—The effect of adrenaline on striped cardiac muscle and on the 
smooth musculature of the cesophagus and stomach of frogs is 
increased by the presence of d- and /-alanine, d- and /-leucine, d- and 
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l.tyrosine and the corresponding 3 : 5-di-iodotyrosine compounds, 
l-histidine, $-alanine, and l-cystine. No difference in effect is 
observed between optical isomerides. Amino-acids as such exert 
no effect on the automatic contraction of these muscles. The 
lowering of temperature in mice consequent on intraperitoneal 
injection of adrenaline is increased by addition of amino-acids. 
The optical isomerides which occur naturally are particularly 
effective in this respect. G. W. R. 


Influence of Magnesium on Intraocular Pressure. T. 
Kaneko (Biochem. Z., 1924, 154, 67—-76).—The pressure-lowering 
effect of magnesium in the anterior chamber of the eye is confirmed 
but cannot be due to any increase in alkalinity since the latter 
increases the pressure. Injection of magnesium chloride into the 
eye does not cause a lowering of pressure. The normal magnesium 
content of the dog’s aqueous humour is 2mg./l00c.c. If the 
magnesium content of the posterior chamber be raised to 3—4 mg./ 
100 c.c. by placing magnesium in the anterior chamber or by 
subcutaneous injection of magnesium chloride, pressure lowering 
takes place. A manometer for measuring intraocular pressure is 
described. . W. C. 


Pharmacological Action of Ethylene Oxide. R. L. STEHLE, 
W. Bourng, and E. Lozrnsxy (Arch. exp. Path. Pharm., 1924, 104, 
82—86).—The toxic properties of ethylene oxide (lethal dose for 
dogs, 0-5 c.c. of a 20% solution per kg.) render this substance 
unsuitable as an anesthetic. E. 8. 


Correlation of some Aromatic Types with Physiological 
Action. Local Anzsthetics containing the Furan, Thiophen, 
and Pyrrole Nuclei. H. Gruman and R. M. Pickens (J. Amer, 
Chem. Soc., 1925, 47, 245—255).—Diethylaminoethyl esters and 
benzyl esters of several heterocyclic carboxylic acids were prepared 
and the anesthetic action, relative to cocaine=10, was determined. 
The values obtained were “‘ procaine,’ 6 ; diethylaminoethy] benzoate, 
4; diethylaminoethyl furan-2-acrylate, 3; diethylaminoethyl 
pyrrole-2-carboxylate, 2 ; diethylaminoethyl thiophen-2-carboxylate, 
1; diethylaminoethy] furan-2-carboxylate, slight action ; and diethyl- 
aminoethyl acetate, 0. Diethylaminoethyl phenylpropiolate has a 
marked irritant action. G. 8. W. 


Trypanocidal Action and Chemical Constitution. I. 
Arylamides of p-Aminophenylarsinic Acid. H. Kine and 
W. O. Murcu.—(See i, 319.) 


Action of Potassium Cyanide and Copper on the Isolated 
Frog's Heart. Y. Fustmaxi (Arch. exp. Path. Pharm., 1924, 
104, 73—-81).—-Large variations have been found in the sensitivity 
of individual hearts towards potassium cyanide. In minute con- 
centrations, potassium cyanide diminishes the activity of the heart 
by exciting the vagus end-plates; larger concentrations have an 
apparent stimulating action which is considered to be due to a 
removal of inhibitory effects, whilst high concentrations produce 
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>. No evidence of the direct action of the cyanide on the 
eart muscle has been obtained. 

Copper chloride paralyses all functions of the heart. Its action 
is not completely reversible, probably because the metal combines 
with the cell proteins. Adrenaline increases its action by increasing 
the permeability of the cell. _ E. 8. 


Resorption of Bismuth in Relation to Bismuth Intoxication. 
G. Fritz (Orvosi Hetilap., 1923, 67, 333—335; from Chem. Zentr., 
1924, ii, 495—496).—Dipotassium bismuthotartrate in 5% solution 
(Richter’s “‘ bismoluol ’’) injected intravenously (0-01 g. of bismuth 
per kg. body-weight) is fatal to rabbits (convulsions, dyspnoea, and 
cardiac paralysis). When this compound is administered intra- 
muscularly, suspended in olive oil, resorption takes place rapidly, 
and in 8 to 10 days after administration of 0-05—0-1 g. of bismuth, 
the urine is free from bismuth. Resorption is slower and more 
irregular from a paraffin oil suspension. In its determination in 
urine, the bismuth, after oxidation with potassium chlorate and 
hydrochloric acid, is precipitated as sulphide, and, after solution of 
this in nitric acid, is precipitated and weighed as oxalate (dried to 
constant weight at 60°). G. W. R. 


Chlorohydrocarbons as Toxic Agents. J. W. DoveaL 
(Pharm. J., 1925, 114, 134—138).—The mechanism of the toxic 
action of the chlorohydrocarbons is discussed. The action of 
tetrachloroethane on the minnow (Leuciscus phoxinus) is given in 
detail. The penetration of the tissue by the toxic agent is a function 
of its physical properties; in the tissue, hydrochloric acid is pro- 
duced and this may act in a variety of ways. 0. O. 


Influence of Acids and Alkalis on the Action of some 
Convulsive Poisons. A. FrénLIcCH and A. Sotk (Arch. exp. 
Path. Pharm., 1924, 104, 32—55).—The following drugs were 
examined: strychnine, thebaine, sodium perchlorate, sodium 
thiocyanate, picrotoxin, and curare. The increased reflex irrit- 
ability which follows the administration of these substances is, in 
general, increased by the simultaneous or subsequent administration 
of alkali and diminished by the similar administration of lactic acid ; 
picrotoxin, the action of which is uninfluenced by alkali, forms an 
exception. The authors consider that these effects are due to the 
direct action of the alkali or acid on the nerve-cells or fibres, and 
reject the explanation that they result from the liberation of free 
base from its salt, or its removal owing to salt formation, under the 
influence of alkali and acid respectively. Acids are known to exert 
a narcotic action; the action of the alkali is probably due to the 
neutralisation of acid produced locally in the nervous tissue and 
hence to a removal of its narcotic effect. E. 8. 


Determination of Free Phenol and Cresol in Small Amounts 
of Blood and its Prognostic Significance in Cases of Poisoning. 
G. Haas and E. F. ScHuesmncer (Arch. exp. Path. Pharm., 1924, 
104, 56—72).—The defibrinated blood or serum, made faintly acid 
with acetic acid, is distilled before and after addition of sulphuric 


BIOCHEMISTRY. i. 335 


acid in amount necessary to bring the final concentration to 2%. 
The two fractions are collected separately and contain, respectively, 
the free phenols and the phenols resulting from hydrolysis of con- 
jugated phenols. The amount in each fraction is determined 
colorimetrically by means of Millon’s reagent as modified by Weiss. 
Using this method, it is shown that the commencement of toxic 
symptoms, following the administration of phenol to dogs, coincides 
with the appearance of free phenol in the blood. With non-toxic 
doses, no free phenol can be detected in the blood. E. 8. 


Effect of Hydrogen-ion Concentration on the Determination 
of Diastatic Power by the Polarimetric Method. H.C. Gore 
(J. Amer. Chem. Soc., 1925, 47, 281—283).—The diastatic power of 
malt, calculated from polarimetric measurements, was determined 
at different hydrogen-ion concentrations. The results give a smooth 
curve showing a range of optimum diastatic power between py 4°5 
and 5-5. G. 8. W. 


Antilipolytic Effect of Iodine. H. Votitmer, W. Scumipr, 
and J. SEREBRIJSKI (Biochem. Z., 1924, 154, 476—482).—An 
alcoholic solution of iodine, added in small quantities to reaction 
mixtures of tributyrin and serum, or tributyrin and tissue extracts, 
in presence of phosphate buffer, inhibits the activity of the lipase. 
The extent of this inhibition varies with the amount of iodine added 
in such a way as to indicate an adsorption of iodine by the enzyme. 
The effect is not due to the alcohol. Ionised iodine (potassium iodide) 
is inactive. — H. D. K. 

Autolysis. IV. R. Rona, E. Mistowrrzer, and §. SEIDEN- 
BERG (Biochem. Z., 1924, 154, 290-—309).—After autolysis of liver 
(guinea-pig’s) for several days, the diminution in the quantity of 
higher fatty acid present is small, never being greater than 20% 
of the amount originally present, and in many cases there appears 
to be no change. There is no evidence of fat being synthesised 
from carbohydrate or protein during autolysis. 

The effect is described of several substances of pharmacological 
importance on protein autolysis in the liver. Sodium salicylate 
facilitates autolysis; quinine hydrochloride, arsenic trioxide, and 
pentoxide assist autolysis in very low, but hinder it in higher concen- 
trations. Atoxyi hinders autolysis in all concentrations. H.D.K. 


Proteolytic Enzymes of the Liver. C. G. ZacHRISSON 
(Upsala likareférenings forhandl., 1923, 28, 333—340; from Chem. 
Zentr., 1924, ii, 478).—The aqueous autolysate from liver contains 
two proteolytic enzymes, one having its optimum action at py 4—5, 
probably corresponding with the @-protease of the spleen, and the 
other with optimum at p, 7, probably corresponding with erepsin. 
No analogue to «-protease occurs. G. W. R. 


Influence of some Quinine Preparations on the Ferment- 
ation Processes of the Organism. III. Effect of some Com- 
pounds of Quinine and Urea on «-Proteases. I. A. Smoro- 
DINCEV and (Muxz.) A. N. Apova (J. Russ. Phys. Chem. Soc., 1924, 
55, 19—38).—Quinine hydrochloride has a retarding action on the 
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proteolytic action of trypsin on casein, 0-009% being sufficient to 
arrest it completely. Urea hydrochloride in small amounts 
(1/160 to 1/2480) has a retarding action, whilst at high concen- 
trations (1/20 to 1/80N) it produces a marked acceleration; the 
sulphate and nitrate behave in the same way, whilst the free base 
is inert. The double hydrochloride of quinine and urea behaves 
like a mixture of the two components: it shows an accelerating 
effect in N to 1/20N solution, although less pronounced than urea 
hydrochloride, and a retarding action below 1/310N, a concetr- 
tration of 0-011% age sufficient to arrest digestion. Quinine 
sulphate has the same effect as the hydrochloride, the anion being, 
apparently, inert; it is found, however, that the hydrochloride has 
a greater effect on Kéhler’s preparation of trypsin and the sulphate 
on Riedl’s preparation. G. A. R. K. 


Enzymic Hydrolysis of Gentiacaulin. Production of a 
Xylogiucose, Primeverose. M. BripEt (Compt. rend., 1924, 
179, 780—782; cf. A., 1913, i, 1212; 1914, i, 1203).—Gentiacaulin 
is hydrolysed by an enzyme extracted from seeds of Rhamnus 
utilis, L. (cf. Charaux, A., 1924, i, 1272), and also by one from 
Monotropa hypopitys, L. The products, identical in both cases, 
are gentiacaulein and a sugar which gives similar reactions to and 
is considered to be identical with primeverose (Goris, Mascré, and 
Vischniac, A., 1913, i, 576). H. J. E. 


Gentiobiase. P. Karner and M. Straus (Biochem. Z., 1924, 
152, 207—210).—Extracts of germinating spinach seeds, oats, 
barley, and snails contain gentiobiase in amounts proportional to 
their content of cellobiase and lichenase. Gentiobiase is regarded 
as being a constituent enzyme of the lichenase system having 
cellulose as a substrate. oF 


Behaviour of Urease towards Alcohol. L. RosENFELD 
(Biochem. Z., 1924, 154, 141—142).—Equally buffered urease 
solutions containing urea and 60, 70, and 80% of alcohol, respectively, 
showed ammonia formation but in decreasing amount. P. W. C. 


Combination of Auxoureases with the Enzyme. L. RoseEn- 
FELD (Biochem. Z., 1924, 154, 143—147).—The auxoureases, 
potassium cyanide and glycine, are precipitated by a cholesterol- 
urease complex (but not by cholesterol alone), time and temperature 
being the most important factors regulating the amount of auxo-body 
precipitated. P. W. C. 


Yeast Enzymes. C. Nevusere (Biochem. Z., 1924, 152, 203— 
206).—A convenient lecture demonstration method of showing the 
action of carboxylase of yeast on pyruvic acid is described. The 
loss by a dried yeast preparation of sugar-fermenting power with 
retention of carboxylase action is described. No evolution of heat 
was detected during the action of yeast (juice) carboxylase on pyruvic 
acid (cf. Neuberg and Rosenthal, A., 1914, i, 636). An invertase 
solution (from autolysed press yeast) retained its activity 
undiminished after 12 years from the date of its preparation. J. P. 
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- Kinetics of Zymase Fermentation. P. B. JrensEn (Bio- 
chem. Z., 1924, 154, 235—-262).—Experiments of earlier workers 
have been repeated and extended, and the influence of various 
factors on the time taken for the carbon dioxide output to reach a 
maximum (“ activation time ’’) and the kinetics of the decomposition 
of sugar in presence of varied concentrations of zymase, co-enzyme, 
sugar, phosphate, hexose-phosphate, and acetaldehyde have been 
especially studied. The following rules apply to these factors : 
(1) in presence of small quantities of any one factor the velocity 
of fermentation (carbon dioxide evolution) is roughly proportional 
to the concentration of that factor; (2) when the limiting factor is 
present in greater amounts the velocity of fermentation ceases to be 
proportional to the concentration of that factor; (3) the velocity 
of fermentation in presence of a definite quantity of all these factors 
is limited by the amount of the component or components present 
in relatively smallest quantity, two or more components being 
able to act simultaneously as limiting factors. H. D. K. 


Influence of Acidity on the Action of Yeast Extracts on 
Concentrated Solutions of Dextrose. R. Kuuwn and G. E. 
VON GRUNDHERR.—(See i, 203.) 


Fermentation of Dihydroxyacetone. C. NEuBERG and A. 
GoTTscHALK (Biochem. Z., 1924, 154, 487—491).—With the excep- 
tion of one strain, a Rotterdam bottom yeast, no yeast will ferment 
dihydroxyacetone at a rate which even remotely approaches the 
rate of fermentation of a dextrose solution, either when the triose 
is alone or when it is accompanied by sugar. The presence of the 
triose-does not, however, interfere with the fermentation of the 
hexose. H. D. K. 


Reduction of ««-Dichloroacetone by Yeast. H. K. SEN 
(J. Indian Chem. Soc., 1924, 1, 1—8).—Yeast reduces aa-di- 
chloroacetone to J-««-dichloroisopropyl alcohol, b. p. 146—148°, 
1-33, [«]p —9° (urethane, m. p. 61—63°, 
&y —2-226° for c=16-7 in ethyl alcohol). The alcohol and its 
urethane both have marked soporific properties. Monochloroacetone 
is not easily reduced as it tends to inhibit fermentation. G. M.B. 


Fermentation of Oxalacetic Acid. C. NEuBERG and G. GorR 
(Biochem. Z., 1924, 154, 495—502).—The fermentation of oxalacetic 
acid by yeast has yielded acetoin (acetylmethylcarbinol) isolated 
as‘ its p-nitrophenylhydrazone (m. p. 304°). Malic acid and 
«8-butylene glycol were also isolated and identified from the 
products of fermentation. The yield of acetoin was 15%. — 


Esterification of Phosphoric Acid by Yeast. A. Gort- 
SCHALK and C. Nrusere (Biochem. Z., 1924, 154, 492—494).— 
Acetone yeast prepared from top yeast, which normally, in presence 
of dextrose and phosphate, does not produce any appreciable esterifi- 
cation, can be made to do so to the extent of 100%, if co-enzyme 
from bottom yeast be added. Addition of co-enzyme prepared from 
rabbit muscle causes a 50 to 60% esterification. H. D. K. 


i. 338 ABSTRACTS OF CHEMICAL PAPERS. 


Zymocasein from Yeast. H. Lijers and G. Nowak (Bio- 
chem. Z., 1924, 154, 310—320).—The chemical constitution of the 
ee Ne previously isolated from yeast by Thomas and by 

odor has been investigated. Prepared in quantity from bottom 
yeast, the zymocasein is hydrolysed by hydrochloric acid, and the 
amino-acids are fractionated by a modification of Dakin’s butyl 
alcohol technique. Tryptophan is determined separately after 
digestion of the protein with trypsin; histidine, arginine, and 
lysine are determined by Kossel and Kutscher’s method. Zymo- 
casein contains glycine, 7:-4°%; alanine, 1-7%; leucine, 3:2%; 
phenylalanine, 0-99; tyrosine, 2.4%; proline, 4:2%; arginine, 
84%; cystine, 0-74%; histidine, 3-5%; lysine, 11-59%; glutamic 
acid, 19-5°%; tryptophan, 1-5°%; and also contains aspartic acid 
and 0-6% of purine bases. Zymocasein is undoubtedly a member of 
the Se ange group. It is a characteristic product of the 
synthetic activity of yeast. H. D. K. 


New Sulphur-containing Constituent of Yeast. U.Suzuxr, 
S. Opakz, and T. Mort (Biochem. Z., 1924, 154, 278—289).—From 
an alcoholic extract of several thousand kg. of yeast, 400 g. of a new 
base, C,,H,,0,N,S, m. p. 208°, have been isolated. It is easily 
hydrolysed by ilute acids into adenine and a methylthiolpentose 
(phenylosazone, m. p. 158—159°). The sulphur is not liberated as 
hydrogen sulphide by heating with dilute acids or alkalis, but on 
treatment with zinc and hydrochloric acid a strongly smelling 
substance (a mercaptan or dimethyl sulphide) is liberated. The 
base is probably an adenylmethylthiolpentose, 

N.C(NH,)*C-(N—.— 
L 
H. D. K. 


Electrode for the Determination of p, in Solid Media. 
W. Rapstmowska (Biochem. Z., 1924, 154, 49—51).—An adaptation 
of Lehmann’s micro-electrode (A., 1923, ii, 608) is described, suitable 
for the determination of p, in solid media. P. W. C. 


Constancy of the Hydrogen-ion Concentration of Living 
Bacteria. M. BAuint (Biochem. Z., 1924, 152, 92—93).—In a 
culture of staphylococci kept for 5 weeks in a medium with p, 3-5 
the individual bacteria retained their normal p, of between 7 ._— 8. 

J.P. 


Réle of Carbon Dioxide in Bacterial Cultures. 8S. Srzra- 
KOVSKI and R. ZaspEL (Biochem. Z., 1924, 152, 111—115).—Her- 
metically sealed cultures of Bacillus coli, irrespective of their original 
Pu, ultimately approximate to p, 6-8. In such sealed cultures, 
the rate of alteration of the hydrogen-ion concentration is a measure 
of the vitality of the bacteria. All other types of bacteria investig- 
ated (dysentery, typhus, paratyphus, cholera, diphtheria, proteus, 
and Staphylococcus) behave in a similar way, and the results are 
ascribed to the retention in the culture of the carbon dioxide formed 
by the bacteria. 
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Action of Distilled Water and Physiological Salt Solution 
on the Vitality of Bacteria. L. Panisset, J. VERGE, and V. 
CaRNEIRO (Ann. Inst. Pasteur, 1925, 39, 80—85).—Experiments on 
the period of survival of bacteria inoculated into distilled water or 
physiological (0-8%) salt solution confirm, in general, the conclusions 
of previous investigators that these substances have a toxic action 
towards the organisms. The intensity of the action varies with each 
species of organism; it is generally less marked with distilled water 
than with salt solution; organisms reinoculated into a nutrient 
medium after passage through salt solution show a delay in resump- 
tion of normal growth which may be as much as 72 hours. C. R. H. 


Chemical Mechanism of Bacterial Behaviour. I. Factors 
Controlling the Gram Reaction. II. Theory of the Gram 
Reaction. III. Bacteriostasis. E. W. Stearn and A. E. 
SteaRN (J. Bact., 1924, 9, 463—477, 479—489, 491—509).—I. 
Reversal of normal behaviour towards the Gram stain may be 
effected by increasing acidity or alkalinity. 

II. The mordant in the Gram stain slightly increases the hydrogen- 
ion concentration by slight oxidation of the phosphatides; mild 
oxidation increases the affinity for basic dyes. 

III. Bacteriostats probably act by formation of a loose compound 
between constituents of the media which are not easily hydrolysed - 
by the bacteria. CHEMICAL ABSTRACTS. 


Diphtheria Anatoxin and Anatoxins in General. G. Ramon 
(Ann. Inst. Pasteur, 1925, 39, 1—21).—Diphtheria toxin treated with 
formaldehyde by the author’s method (A., 1924, i, 463) has been 
used with success for the hyperimmunisation of horses, to which it 
can be safely administered in large doses resulting in a correspond. 
ingly high yield of antitoxin. Administration of the anatoxin to 
human beings (especially small children) confers an immunity as 
indicated by the previously positive Shick reactions becoming 
negative. The anatoxin is stable for long periods at temperatures 
not exceeding 20° and will resist heating for 1 hour at 65—70°. 
The formaldehyde treatment has been applied also to the toxins 
of tetanus, botulism, and gas-gangrene, to toxic vegetable proteins, 
and to cobra-venom; in all cases products (“ anatoxins ’’) were 
obtained which were strongly antigenic but no longer toxic. 

C. 


Occurrence of Iodine in Nature. IX. Iodine Liberation 
and Accumulation by Micro-organisms. T. von FELLEN- 
BERG and H. GEIINGER (Biochem. Z., 1924, 152, 185—190).— 
Neutral dilute alkali iodide solution exposed to air does not liberate 
molecular iodine; a little is set free in alkaline solutions, and still 
more in acid solutions. In the presence of bacteria or moulds less 
free iodine is found, since it is in part fixed by the organisms, 
although the part played by the latter is passive, the same result 
being obtained in the presence of egg-albumin. Aspergillus niger 
does not absorb iodine from a neutral iodide solution. J. P. 
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Bio-reduction. M. R. Ferro (Revista Chim. pur. appl., 1920, 
5, 30—49; from Chem. Zentr., 1924, ii, 1215).—An alkaline solution 
containing 0-137°% of bismuth was added to 10 times the volume 
of cultures of Bacillus coli, diphtheria, and typhus bacilli, Micrococcus 
melitensis, Staphylococci, and B. anthracis. In all cases, reduction, 
as shown by the production of a black precipitate of metallic bismuth, 
took place. Similar experiments, using ammonium molybdate and 
including B. prodigiosus in the series, also resulted in reduction, 
which took place more quickly when 1% of dextrose was added. 
The sensitiveness of inorganic substances to bio-reduction is corre- 
lated inversely with their atomic weights. The most convenient 
reagents are the alkali salts of selenium and tellurium, which may 


be used for testing the sterility of pharmaceutical preparations. 
G. W. R. 


- Oxidation and Reduction by Pneumococcus. VI.. Oxidation 
of Enzymes in Sterile Extracts of Pneumococcus. VII. 
Enzyme Activity of Sterile Filtrates of Aérobic and Anaérobic 
Cultures of Pneumococcus. J. M. and O. T. Avery (J. 
Exp. Med., 1924, 40, 405—422, 423—427; cf. A., 1924, i, 1015).— 
VI. Oxidising agents formed by the exposure to air of sterile extracts 
destroy certain enzymes of Pneumococcus, particularly invertase, 
raffinase, inulase, and amylase, but not lipase or peptonase. 
VII. Sterile filtrates of autolysed anaérobic cultures contain 
-much higher concentrations of active endocellular enzymes than do 
the filtrates of autolysed aérobic cultures. CHEMICAL ABSTRACTS. 


Transformation of Aromatic Compounds by Bacillus 
pyocyaneus. J.SuUPNIEWSKI (Compt. rend. Soc. Biol., 1924, 90, 
1111—1112; from Chem. Zenir., 1924, ii, 483; cf. A., 1924, i, 914).— 
Most aromatic compounds, such as benzoic, phthalic, and salicylic 
acids, cannot serve as sources of carbon for Bacillus pyocyaneus. 
Mandelic and phenylacetic acids are assimilated with difficulty with 
partial formation of benzoic acid. Salicin is decomposed, the 
dextrose being oxidised to carbon dioxide, and the saligenin to 
salicylic acid; the optimum reaction is pq 6-6. Amines such as 
aniline, o-phenylenediamine, and sulphanilic acid cannot serve as 
sources of either carbon or nitrogen. Tyrosine, 1-tryptophan, 
indole, o-aminobenzoic acid, and o-aminocinnamic acid are decom- 
posed, whilst m- and p-aminobenzoic acids and trans-o- and m-amino- 
cinnamic acids are unattacked. G. W. R. 


Formation of Acraldehyde from Glycerol by Bacillus 
welchii. F. B. Humeureys (J. Infectious Dis., 1924, 35, 282— 
290).—Bacillus welchii produces acraldehyde in glycerol broth in 
18—24 hours in quantity sufficient to kill the organism; the 
reaction is believed to be characteristic for the group. The assump- 
tion that acraldehyde is an intermediate product in the B. welchii 
metabolism of glycerol explains the exception in the case of glycerol 
to the hypothesis (Kendall, Day, and Walker, Physiol. Rev., 1923, 
3, 438) that this micro-organism cannot directly ferment carbo- 
hydrates which do not contain an aldehyde radical. 

CHEMICAL ABSTRACTS. 
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Transformation of Pigments in Putrefying Flesh. 0. 
Scuumm (Z. physiol. Chem., 1924, 141, 153—157).—A preliminary 
account of the spectroscopic examination of extracts from putrefyi 
horse flesh (cf. Fischer and Schneller, A., 1924, i, 894). Horse fles 
which has undergone putrefaction at the ordinary temperature 
appears to contain a hemochromogen differing from hemochromogen 
derived from hemoglobin but identical with that from coproporphyrin 
and Nencki’s hematoporphyrin; there is also present a chloroform- 
soluble porphyrin which is spectroscopically identical with Kam- 
merer’s porphyrin. When putrefaction takes place at 35—38°, 
there is, in addition, a large quantity of coproporphyrin. These 
and other results support the view of Giinther (Virchow’s Arch., 
1921, 230, 146) that the muscle pigment (myohzemoglobin) differs 
from the blood pigment. E. 8. 


Production of Gluconic and Citric Acids from Sucrose by 
Moulds. W. Burkewitscu (Biochem. Z., 1924, 154, 177—190).— 
Gluconic acid is produced during the fermentation of sucrose solu- 
tions by Aspergillus niger in culture media poor in nitrogen. Citric 
and oxalic acids are also formed, but although gluconic acid may 
be an intermediate stage in the production of oxalic acid, it does not 
appear to be such in the formation of citric acid. A low acidity 
of the medium favours the production of gluconic, a high acidity 
that of citric acid. The amount of alcohol formed during the 
fermentation of sucrose by Aspergillus niger is small. H. D. K. 


Utilisation of Mineral Nitrogen by the Microsiphonee of 
the Soil. G. GuirronnEau (Compt. rend., 1924, 179, 788— 
790; cf. this vol., i, 106).—Cultures of seven species of Micro- 
siphonee in different organic media containing ammonium carbonate 
or sulphate, potassium nitrite or nitrate, show that all three types 
of fixed nitrogen can be assimilated, although ammoniacal nitrogen 
appears to be most readily utilised under the experimental con- 
ditions. H. J. E. 


Silicon Metabolism of Diatoms. F. Brizcer (Ber. deut. 
bot. Ges., 1924, 42, 347—355).—Silica is necessary for the growth 
of diatoms. Increased development occurs in the neighbourhood 
of small pieces of calcium disilicate. In the case of potassium 
silicate there is an optimum concentration for growth which varies 
with different species of diatoms, Fragilaria elliptica requiring 
0-063%, Navicula sp., 0-031%, and WNitzschia palea, 0-031%, 
respectively. Most diatoms require silica in soluble form, Fragilana 
being the only one capable of utilising colloidal silica. The silica 
absorbed by diatoms is deposited in the walls, in which there is also 
an organic compound. It is not known whether the silica is actually 
combined with this organic substance, nor whether it is present 
in solid form or in colloidal solution. W. F. F. BR. 


Determination of Adrenaline in Suprarenal Powders. 
O. Bartty.—(See ii, 248.) 


| 
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Isolation from Autolysed Yeast of a Crystalline Substance 
Melting at 223°, having the Properties of a Bios. W. H. 
Eppy, R. W. Kerr, and R. R. Wix1ams (J. Amer. Chem. Soc., 
1924, 46, 2846—2855).—By a process involving precipitation of 
colloidal impurities with ethyl alcohol, removal of vitamin-B with 
fuller’s earth, precipitation with colloidal ferric hydroxide (Nelson 
and Kerr, A., 1924, i, 800) first at py 4-7 and then at p, 5-3, and 
treatment of the latter precipitate, on which the bios is adsorbed, 
with sulphuric acid and barium hydroxide, the authors have obtained 
from autolysed yeast a solution of crude “ bios” from which by 
evaporation a complex soluble in 50% alcohol is obtained. The 
alcohol is evaporated, the residual solution concentrated to a syrup, 
and the complex precipitated with absolute alcohol. On warming 
with 95% alcohol, this slowly separates into a viscous fraction, 
which settles, and a “ bios” fraction, which separates from the 
solvent on cooling as “spherulites”’ or orthorhombic crystals, 
C;H,,0,N, m. p. 223°, np 1-52—1-53. The crystals are nearly 
insoluble in cold 95° alcohol but soluble in alcohol weaker than 
80%. On heating in a vacuum a sublimate, m. p. 223°, is formed 
which still shows “bios” activity. Heating with lime gives a 
distillate, b. p. 96°, and benzylsulphonyl chloride yields an additive 
compound, m. p. 119°, which shows liquid crystals at 91°. These 
results and a positive red pine-shaving test indicate a heterocyclic 
nitrogen-carbon ring, carrying a carboxyl group. Tests of its 
physiological activity by Funk and Dubin’s procedure (A., 1921, 
ii, 72) indicate that in minute doses (0-005 mg. per c.c. of culture 
medium) it stimulates the growth of yeast; the effect varies with 
the type of yeast used, being greatest with bottom yeasts and least 
with the top yeasts. The substance has no anti-neuritic power and 
its difference from vitamin-B is thereby definitely demonstrated, 
but the tests have not determined whether the substance can 
affect mammalian growth if polyneuritis is prevented. R. B. 


Effect of Insulin and Other Substances on Lactic Acid 
Metabolism. J. A. Cottazo and J. SuPNIEWSKI (Biochem. Z., 
1924, 154, 423—443).—Determinations of reducing substance 


‘ (McLean) and lactic acid (Fiirth and Charnas) in the blood of 


rabbits before and at intervals after the administration of different 
preparations of insulin, of insulin + glucose, of sodium lactate, and 
of a number of other substances have led to the following con- 
clusions : (1) the effect of insulin on the lactic acid content of the 
blood depends on the kind of insulin used—either a rise or a fall 
(usually the latter with the purer insulin) may be produced; (2) 
administration of dextrose leads to a definite rise in blood lactic acid ; 
(3) acetoacetic acid or adrenaline produces a fall; (4) pituitrin causes 
a very marked fall in lactic acid, and seems to produce changes in 
blood lactic acid similar to those of the blood-sugar under the action 
of insulin; (5) blood-sugar and blood lactic acid often change inde- 
pendently. Possibly lactic acid may have an important metabolism 
of its own, apart from its function as an intermediate metabolic 
product. H. D. K. 
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Insulin. II. J. A. Cotzazo, M. Hanpen, and P. RvuBINo 
(Deut. med. Woch., 1924, 50, 747—748; from Chem. Zentr., 1924, 
ii, 1227; cf. Klin. Woch., 1924, 3, 323).—The glycogen content of 
the liver and muscle of guinea-pigs to which 3 g. of dextrose and 
then insulin have been administered, and which show hypogly- 
cemia without convulsions, is 50—70°% above normal. Insulin 
in vitro does not cause a synthesis of glycogen. In minced muscle 
(guinea-pig, dog, and rabbit), in the presence of sodium hydrogen 
carbonate at 35°, an appreciable increase in the production of lactic 
acid is observed within 2 hours, accompanied by an increase in 
inorganic phosphorus. The decomposition of lactacidogen is thus 
promoted by insulin. The seat of the action of insulin is held to 
be in the muscles. G. W. R. 


Dihydroxyacetone in Metabolism. Theory of the Action 
of Insulin. S. Isaac and E. Apier (Klin. Woch., 1924, 3, 1208— 
1210; from Chem. Zentr., 1924, ii, 1228).—No increase in blood-sugar 
occurs after administration of dihydroxyacetone to normal men in 
amounts up to 150 g. and it is utilised for the formation of glycogen. 
A dose of 60 g. of dihydroxyacetone results in a threefold increase 
in the lactic acid of the blood and also in the appearance of lactic 
acid in the urine. With diabetic subjects, dihydroxyacetone is 
utilised better than dextrose, but an increase in the blood-sugar 
can occur. The increases in lactic acid are smaller than in the case 
of normal individuals, but become pronounced after administration 
of insulin. Dihydroxyacetone is thus suitable as a form in which 
to administer carbohydrate since it economises dextrose through 
being capable of transformation into glycogen. G. W. R. 


Insulin and its Action. IV. Influence of Insulin on the 
Lactic Acid Content and Hydrogen-ion Concentration of the 
Blood. R.KuvuuHN and H. Baur [with R. Heckscuer] (Z. physiol. 
Chem., 1924, 141, 68—99).—It has been shown previously (Miinch. 
med. Woch., 1924, 187, 169, 541) that the lactic acid content of the 
muscles of animals which have died as a result of the administration 
of insulin is extremely small, and further that there is practically 
no post-mortem increase. The present paper deals with the 
variations in the lactic acid and sugar content and the hydrogen- 
ion concentration of the blood of goats following the administration 
of insulin. With fasting animals, no uniform changes were observed 
during the first half hour; in most cases, the lactic acid decreased 
considerably (50°) whilst the sugar remained constant or increased 
slightly. The hypoglyczmia which followed this period was accom- 
panied by a large increase in the lactic acid, which reached a 
maximum in 3 to 4 hours and then decreased to or below the original 
value, where it remained constant until the death of the animal. 
The hydrogen-ion concentration of the blood ran parallel to the lactic 
acid content during the whole period. With animals receiving 
food, there was no initial decrease in lactic acid. It is pointed out 
that the acidosis and subsequent alkalosis which occur in the insulin 
animal may falsify conclusions based on measurements of the 
respiratory quotient. 
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Symbiosis of Seeds and Bacteria. G. J. Fowisr and (Miss) 
R. K. Curistiz (J. Indian Inst. Sci., 1924, 7, 253—272).—Specific 
bacteria have been found on, or in, various seeds. In the case of 
indigo-seeds, they are aérobic, Gram-positive and do not ferment 
carbohydrates. The bacteria from poppy-seeds are strictly aérobic 
and are without effect on cellulose. These bacteria are not essential 
to the germination of the seed, but are helpful to growth of the 
seedling. This they effect by breaking down seed-proteins to simpler 
substances assimilable by the plants. Every seed examined contains 
a specific extractive which is of a basic or glucosidic nature. In a 
concentrated form, the extractives have a definite inhibitory effect, 
whilst in dilute solution they stimulate the bacteria, which in turn 
break down protein and thus assist the growth of the plant. O. O. 


Cause of the Varying Urea Content of Fungi. N. N. 
Ivanov (Biochem. Z., 1924, 154, 391—398).—The production and 
accumulation of urea in fungi is a result either of their development 
on a medium rich in nitrogen or one poor in carbohydrate. Fungi 
with a high total nitrogen content have usually also a high urea 
nitrogen, but with a low total nitrogen there may be little or no 
urea present. Pure cultures of the mushroom grown on gelatin 


-+- malt extract contain large quantities of urea; when grown on. 


agar -|- malt extract no trace of urea is produced. H. D. K. 


Urea in the Lower Plants an Analogue of Asparagine. 
N. N. Ivanov (Biochem. Z., 1924, 154, 376—390).—Evidence is 
adduced to show that urea in certain fungi (Lycoperdon, Psalliota, 
and T'richoloma) plays a similar part to asparagine and glutamine 
in the higher plants. In absence of carbohydrate, urea in these 
fungi behaves as a waste product, but in presence of dextrose it 
serves as a source of nitrogen for the building up of more com- 
plicated nitrogenous substances. Simultaneously with the diminu- 
tion in the amount of urea in the pileus, there is, in presence of 
dextrose, an increase in the nitrogen of the fungus precipitable 
by lead acetate. In absence of dextrose urea accumulates in the 
pileus. H. D. K. 


Relation of Low Temperatures to Respiration and Carbo- 
hydrate Changes in Potato Tubers. E. F. Hopkins (Botan. 
Gaz., 1924,'78, 311—325).—The curve of respiration for temperatures 
from —0-83° to 11-5° shows a minimum at 3°. As the temperature 
decreases respiration increases at 0° and again declines. The sugar 
accumulation at 0° is slow at first, then increases rapidly and finally 
decreases. At 4-5°, the sugar content is nearly constant; at 1-17°, 
it increases fairly rapidly from the start, whilst at — 0-83° there is a 
gradual increase in total sugars but a decrease in reducing sugars. 

CHEMICAL ABSTRACTS. 


Influence of the End-products of Metabolism on Plants. 
IV. Influence of Nitrogen-free End-products of Plant Meta- 
bolism (Resins, Colouring Matters) on the Germination of 
Seeds. W. Stemunp (Biochem. Z., 1924, 154, 399—422).— 
Of the series of resins and balsams tested, either by direct contact 
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or as vapour, all are more or less detrimental to the germination of 
the seeds of the vetch, of wheat, of mustard, and of rape and many 
are definitely toxic. Some naturally-occurring dyes have also been 
experimented with, and harmful effects of varying intensity are 
recorded, both on the process of germination and on the development 
of roots in the seedling. H. D. K. 


Physiology of Apples. I. Change in the Acid Content 
of Stored Apples and its Physiological Significance. D. 
Haynes (Ann. Bot., 1925, 39, 77—96).—During storage at low 
temperatures the rate of loss of acidity, as determined by titration, 
decreases, and the fluctuations in the acid content are increased 
under such conditions. ‘The rate of loss follows the law: log C = 
b —at, where C is the acid content of the apples, ¢ is the time, and a 
and 6 are constants which depend on the kind of apples. The loss 
of acid is largely determined by the rate at which sugar is oxidised, 
and the variations cannot all be due to the reduction in respiration. 
Departures from the law are usually associated with meee al 
down. .O. 


Physiology of Apples. II. Nitrogen Content of Stored 
H. K. ArcuBotp (Ann. Bot., 1925, 39, 97—107).— 
The total nitrogen in stored apples varies between 0-02°% and 0-08% 
of the fresh weight, according to the variety under consideration. 
A high nitrogen content is accompanied by a high respiration and a 
low acidity. The nitrogen appears to be wholly protein in nature. 
During storage the total nitrogen decreases, and since no protein 
degradation products could be found in the juice it is suggested that 
the change is due to a process of protein oxidation. 0. O. 


Physiology of Apples. III. Determination of Dry Weight 
and the Amount of Cell-wall Material in Apples. H. K. 
ARCHBOLD (Ann. Bot., 1925, 39, 109—122).—In Bramley’s Seedling 
the percentage of dry weight referred to fresh weight remains 
practically constant during storage at 1°. During storage at, 3° 
the percentage decreases. The variation in the amount of cell-wall 
material follows approximately that of the dry weight. O. O. 


Substances contained in the Leaves of Apple Trees and in 
Pg Skins. G. Rivibre and G. Picuarp (Compt. rend., 1924, 
179, 775—777).—On extraction of apple skins with alcohol, triacont- 
ane and heptacosanol were obtained together with a substance, 
CypHygO3, m. p. 285°, which appears to be identical with malol 
(cf. Sando, A., 1923, i, 990). Malol is a hydroxy-acid and may be 
titrated in alcoholic solution with phenolphthalein as indicator ; 
its potassium and barium salts were prepared. The name maloloic 
acid is suggested and the derivatives obtained by Sando (loc. cit.) 
are classified accordingly. Other substances obtained included 
saturated hydrocarbons from the skins of the fruit, and phloridzin, 
phloretin, fatty substances, and also maioloic acid from the fresh 
leaves. H. J. E. 


| 
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Physiological Function of Tannins. Their Importance in 
the Ripening of Vine-shoots. F. Picarp (Compt. rend., 1924, 
179, 778—780).—The proportion of dry matter in vine-shoots 
increases with ripening but in no definite ratio. The proportion of 
starch also increases, but there appears to be no relation between 
percentage of tannin and degree of ripeness. There seems to be no 
chemical method of testing the degree of ripeness, although the ratio 
of starch to tannin is greatest in moderately ripened shoots. 

H. J. E. 


Bio-genesis of Mahua Oil. G. J. Fowizr and T. Drnanatu 
(J. Indian Inst. Sci., 1924, 7, 273—284).—The weekly variation in 
the various constituents of the seed, husk, stalk, and stem of Bassia 
longifolia for the period June 21 to August 23, are given. Develop- 
ment of fat takes place in three distinct periods, the middle one 
showing a much larger increase than the other two. The seeds 
appear to contain no starch, but hemi-, pseudo-, or reserve-celluloses 
may occur freely. The amounts of carbohydrate and tannins in the 
seed vary together and conversely with the amount of oil. Thus 
carbohydrates (and possibly tannins) are probably changed to fats 
in the seed. In the husk, the sugars diminish as the starch content 
increases. The protein content of the seeds shows but little 
variation; in the husk there is an increase in the first stage of the 
development of the fruit. Later there is a steady decrease in pro- 
tein, except at a stage, not fully understood, where all constituents 
appear to change abruptly. The fatty acids decrease gradually 
throughout. O. O. 


Water-soluble Proteins of Fagopyrum esculentum, Moench. 
S. Sawamura and R. Sasaki (J. Sci. Agric. Soc. Japan, No. 258, 
261—266).—The aqueous extract of powdered Fagopyrum esculen- 
tum, Moench (17-7% husk and 82-3% seed), yielded a globulin-like 
protein on precipitation by acetic acid, and from the concentrated 
filtrate another protein having the properties of an albumin was 
precipitated by alcohol. K. K. 


Protein and Oil Content of Soya Beans and the Iodine 
Number of Soya Bean Oil. Anon. (J. Amer. Soc. Agron., 1924, 
16, 636—645).—Applications of lime, organic matter, and rock 
phosphate increased the percentage of protein and decreased the oil 
content of soya beans. Potassium applied in addition to phosphorus, 
lime, and residues decreased the protein content and increased that 
of oil. Production of oil was increased by applications of organic 
matter and limestone, whilst phosphorus and potassium had little 
effect. No consistent relation exists between the iodine number of 
the oil and the location or soil treatment. CHEMICAL ABSTRACTS. 


Sterol of Boletus granulatus. H.R. Marston (Austral. J. 
Exp. Biol. Med. Sci., 1924, 1, 53—55).—An acetone extract of the 
dried fruit of Boletus granulatus yields a crystalline sterol, m. p. 
161°, apparently identical with that isolated by Ikeguchi (A., 
1920, i, 160), and giving a violet colour in solution in arsenic tri- 
chloride. CHEMICAL ABSTRACTS. 
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Presence of Monotropitin in Fresh Roots of Three Species 
of Spirea: S. ulmaria, S. filipendula, and S. gigantea 
(var. rosea). M. Brive (J. Pharm. Chim., 1924, [vii], 30, 400— 
403).—The fresh roots of the above species are digested with alcohol, 
the extract is filtered and evaporated, by stages, to dryness. The 
crystalline product, after purification, is identical with the mono- 
tropitin obtained from Monotropa hypopitys and Betula lenta, and 
appears to be the parent glucoside of the methyl salicylate commonly 
found in plants. The yields of glucoside per kg. of roots are 0-297 g. 
from Spirea filipendula, 0-180 g. from S. gigantea, and 0-058 g. from 
S. ulmaria. W. T.K. B. 


Alkaloids of Lobelia infiata. H. Srenzi (Pharm. Zentr., 
1924, 65, 730—731).—Lobelia inflata contains «-lobeline (cf. Wie- 
land, A., 1921, i, 802), which is non-toxic when pure and has a 
powerful action in stimulating respiration, together with other 
toxic alkaloids. Hence «-lobeline alone, and not the whole plant, 
should be used in respiratory disorders. W. T. K. B. 


Bitter Principles in Hops and Beers. L. Kixern.—(See 
ii, 248.) 

Occurrence of Iodine in Nature. III. Iodine Determin- 
ations on Foodstuffs, Manures, and Swiss Mineral Waters. 
T. VON FELLENBERG (Biochem. Z., 1924, 152, 128—131).—Deter- 
minations of iodine in cereals, fruits, nuts, fungi, oils, cocoa, choco- 
late, coffee, tea, artificial manures, and Swiss mineral waters are 
tabulated. J.P. 


Urea Oxalates and their Determination as Secondary 
Oxalate in Fertilisers. T. SaparirscuKa and G. KUBISCH 
(Z. Pflanz. Diing., 1924, A, 3, 406—407).—The method depends on 
the extraction of urea from the dried material with anhydrous 
amyl alcohol and its precipitation as oxalate by the addition of 
anhydrous oxalic acid in amyl alcohol solution. The precipitate 
is filtered, washed with ether, dried, and weighed. A. G. F. 


Relation of Concentration of the Soil Solution to Nitric 
Nitrogen in Soils containing Large Quantities of Available 
Nitrogen, and Effect on Plant Growth. Anon. (New Mexico 
Agr. Expt. Sta., Ann. Rep., 1923, 20 pp.).—There was but little differ- 
ence in the nitrate content of the soil to which no nitrogen had 
been applied and where 220 and 1100°kg. per acre of sodium nitrate 
were applied. There was a marked accumulation where 2200 and 
4400 kg. were applied. CHEMICAL ABSTRACTS. 


Accumulation of Nitrates in Soil following the Growth of 
Clover or Lucerne. T. L. Lyon, J. A. Bizzetz, and B. D. 
Witson (J. Amer. Soc. Agron., 1924, 16, 396—405).—The rapid and 
pon accumulation of nitrates in soil previously planted to clover 
or lucerne, as compared with soil previously in timothy, appears to 
be connected with the higher nitrogen content of the former. It 
_is not necessarily associated with a larger total quantity of nitrogen 
in the legume soil, but rather with its smaller quantity of non- 
nitrogenous organic matter. CHEMICAL ABSTRACTS. 
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Soil Analysis. W. T. McGrorae (Louisiana Planter, 1924, 
72, 312—313).—A definite relation exists between the phosphate 
extracted by 1% citric acid solution and the response to growth 
of sugar cane. Soils showing less than 0-003% P,O, responded 
to phosphate fertilisation. For potassium determinations, 1% citric 
acid solution is best. Larger amounts of soluble silica are present 
where phosphates are more available. CHEMICAL ABSTRACTS. 


Carbon Dioxide Production in Soils. O. Lemmrrmann 
and H. Wiessmann (Z. Pflanz. Diing., 1924, A, 3, 387—395).— 
Comparison was made of the rates of carbon dioxide production 
in soil treated with straw, lupin residues, and farmyard manure. 
Carbon dioxide was produced most rapidly and in greatest amounts 
from straw, and from the other materials in the order named. 
Graphical representation of the rate of production gives curves of a 
parabolic nature, from which only the initial (15-day) points “s 
appreciably in a period of nearly 3 years. A. G.P 


Heat of Wetting as a New Means of 
Colloidal Material in Soils. G. J. Bouyoucos (Science, 1924, 
60, 320).—The disadvantages incident to known methods of deter- 
mining the colloidal material in soils are indicated. By the use of a 
method based on the observation that the heat of wetting of soils 
with water is due mainly, if not entirely, to their colloids, the 
colloidal content of soils has been found to range from 0 to 80% 
by weight. The reactivity of material depends not only on the 
size of the particles, but also on the state of activation; possibly 
the latter consideration is the more important. A.A.E. 


Universal Indicator for the Colorimetric Determination 
of pu Values in Soil Experiments. H. Nixuias and A. Hock 
(Z. Pflanz. Diing., 1924, A, 3, 402—405).—The indicator consists of a 
mixture of alcoholic solutions of 0- ‘04%, bromophenol-blue (4 vols.), 

0-04% bromocresol-purple (1 vol.), 0:02% methyl-red (6 vols.), 
and 0:04% bromothymol-blue (4 vols.). The effective range of the 
indicator is p, 3-5—7-6 and results agree fairly closely with those 
obtained by the Clarke and Michaelis methods. A. G. P. 


Effect of Drying on the Acidity of Soil Samples. C. O. 
Rost and E. A. Frecer (Science, 1924, 60, 297).—On drying in air, 
acid soils generally exhibit increased hydrogen-ion concentration. 
A group of glacial soils, partly acid and partly alkaline, became 
more acid; the alkaline soils showed the greater change, and a 
group of more acid loessial soils showed less change. Drying in an 
oven caused a greater increase in the hydrogen-ion concentration 
than drying in air. Samples moistened after drying in air became 
more acid than the original moist samples and usually more acid 
than the air-dried samples. In the majority of cases, moist samples 
ps aoe more acid when kept in sealed glass containers. Air-dried 

mples gave a more acid reaction by the potassium thiocyanate 
pia od than fresh, moist samples. A. A. E, 
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Fifty Years of Stereochemical Theory and Investigation. 
P. WaLpEN (Ber., 1925, 58, [B], 237—265).—A lecture delivered 
before the German Chemical Society. H. W. 


Syntheses in the Undecane Series. K. Hess and R. Baprerr 
(Annalen, 1925, 441, 151—156).—n-Undecane, prepared by reduc- 
tion of dipenty] ketone by Clemmensen’s method, has b. p. 79— 
80°/16 mm., nj}* 1-41862; from methyl nonyl ketone it has b. p- 
79°/16 mm. or 194—195°/752 mm., di®* 0-7418, nii* 1-41862. 
n-Undecan-f-ol, m. p. 16°, b. p. 235°/754 mm. (corr.), d?'* 0-8272, 
n\; 1-43700, is obtained by reducing dipentyl ketone with sodium 
and alcohol. Treatment of. ethyl n-butylacetoacetate with butyl 
bromide and sodium methoxide gives ethyl di-n-butylacetoacetate, 
b. p. 135-5°/15 mm., dj 0-9320, nj 1-44042. Under different 
conditions, the product is ethyl x-butylhexoate, b. p. 104°/18 mm., 
d? 0-8636, nj} 1-42223. ‘‘ Ketonic hydrolysis ” of the acetoacetate 
yields methyl e-nonyl ketone, b. p. 96—97°/16 mm., di** 0-8299, 
nis* 1-42795, together with methyl amyl ketone, b. p  58°/16 mm. 
(from ethyl butylacetoacetate) and «-buty ylhexoic ik b. p. 139— 
140°/16 mm., di** 0-8978, njj* 1-43448. The ketone is easily reduced 
by ® sodium and alcohol to methyl-e-nonylcarbinol, b. p. 108—109°/16 

di’® 0-8392, nif? 1-44042. It is reduced by Clemmensen’s 
to <-ethylnonane, b. p. 71°/16 mm., 0-7513, 1-42092. 
C. H. 


Formation of Fatty Acids from ‘‘ Protoparaffin.”’ J. 
Marcvusson (Chem.-Zig., 1925, 49, 166).—Ceresin (refined ozokerite), 
m. p. 62—71°, was treated with oxygen at 125° in the presence of 
manganese dioxide on fuller’s earth. The reaction was slower than 
with the lower paraffins, the acid value only reaching 21 after 35 
hours. By increasing the temperature to 150°, an acid value of 39 
was reached after a total of 90 hours. The originally hard ceresin had 
become soft, and it was then separated according to the method of 
Honig and Spitz into saponifiable and unsaponifiable portions. The 
latter consisted of saturated and unsaturated hydrocarbons, ketones, 
and alcohols. The acids were separated into solid and liquid 
fractions by repeated application of Varrentrapp’s lead salt method. 
The liquid acids contained some hydroxy-acids insoluble in light 
petroleum, but consisted chiefly of a soluble thick oil, acid value 115, 
iodine value 11, d<1, which was a mixture of polymerised unsatur- 
ated fatty acids. The solid acids had m. p- 60—62°, acid value 146, 
corresponding with a molecular weight 384. In spite of this high 
molecular weight, the acid was soluble in alcohol, light petroleum, 
etc., this being consistent with the presence of ‘branched carbon 
chains. The oxidation indicates the presence of isoparaffins in 
protoparaffin (e.g., ceresin). 
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* Relative Rates of Catalytic Hydrogenation of Different 
Types of Unsaturated Compounds. I. Aliphatic Ethylenic 
Derivatives. S. V. Leseprv, G. G. Kospiiansky, and A. O. 
YAKUBCHIK (J. Chem. Soc., 1925, 127, 418—440).—The rate of 
absorption of hydrogen by unsaturated ethylenic compounds in 
presence of platinum black is, in general, a linear function of the 
time. The highest rate of absorption is exhibited by mono- 
substituted compounds, and as the number of substituents increases 
the rate declines. Mono-, tri-, and tetra-substituted derivatives 
absorb hydrogen at a uniform rate throughout the greater period 
of the action, but disubstituted compounds do so only during a 
shorter period of the action. In certain cases where more than one 
ethylenic linking is present, there are two well-defined rates of 
absorption. Negative substituents cause an abnormally slow 
velocity of absorption, whilst conjugation with an alicyclic or 
carbonyl residue tends to increase the rate. 

In a mixture of two similarly substituted ethylenic compounds 
the components are hydrogenated concurrently, but when dis- 
similarly substituted, the components are hydrogenated consecu- 
tively. When the two substances are substituted to different 
degrees they are attacked successively. In binary mixtures 
containing a monosubstituted compound, this maintains its charac- 
teristic, and more rapid, rate of absorption, and when a tetra- 
substituted derivative is present this also preserves its own rate of 
absorption. Di- and tri-substituted compounds in admixture exhibit 
either a lower or a higher rate of absorption than when hydrogenated 
alone, so that the two rates tend to approach one another. 

These results may be utilised to determine the degree of sub- 
stitution of an ethylenic compound by comparison of its rate of 
hydrogenation in the pure state and when in admixture with a 
typical substituted unsaturated compound, such as we 7" 
etc. 


* Electrolytic Preparation of Hexabromoethane. M. Dussou 
(Bull. Soc. chim., 1925, [iv], 37, 161—167).—Electrolysis of aqueous 
potassium bromide solution between platinum electrodes in 
presence of acetylene affords a mixture of hexabromoethane (90%) 
and s-tetrabromoethane (10°), dibromoacetylene and tetrabromo- 
ethylene not being formed. The formation of hexabromoethane 
probably takes place by addition of bromine to the radical -CiC-, 
derived from the acetylene by oxidation by hypobromite. s-Tetra- 
bromoethane is not further brominated when agitated with 
cena bromide which is being electrolysed. Addition of 
romine to the electrolyte favours the formation of s-tetrabromo- 
ethane. The yield of hexabromoethane is depressed in presence of 
otassium hydroxide or of sodium hydrogen carbonate and carbon 
ioxide, whilst potassium dichromate is without influence. - 
¥. G. W, 


Electrochemical Preparation of Di-iodoacetylene and 
‘‘Fi-iodoform "’ ['Tetraiodoethylene]. M. Dussot (Bull. Soc. 
chim., 1924, [iv], 35, 1618—1629).—When acetylene is passed into a 
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solution of sodium hydroxide containing an excess of iodine, tetra- 
iodoethylene is formed: C,H,+NaOI+I,=C,I, 2+Nal+H, O; 

C,I,+1,=C,I,, the second reaction taking place when acid is added 
(cf. Maquenne, A., 1893, i, 449). The preparation is carried out 
readily and cheaply if acetylene be passed into a solution of potass- 
ium iodide, which need not be pure, undergoing electrolysis. 'When 
an excess of iodine is present at the start, almost pure tetraiodo- 
ethylene is obtained directly, but when no iodine is added, di- 
iodoacetylene is produced. As, however, potassium iodate is 
simultaneously formed, simple acidification of the suspension 
suffices to set iodine free, and so effect the complete conversion. 
The product, after one recrystallisation, is almost pure; it has 
m. p. 191—192°. Under suitable conditions, the yield is 80—85% 
of that calculated on the current consumed. Addition of potassium 
hydroxide or of potassium carbonate (these variations were 
suggested by known improvements of the electrochemical method 
of making iodoform) depresses the yield, and passage of carbon 
dioxide, or addition of potassium iodate or of potassium chromate, 
has no beneficial effect. Moreover, the solution cannot be used 
continuously by adding further supplies of iodide, because it 
becomes more and more alkaline. W. A. S. 


R. Lesprnau (Compt. rend., 1925, 
180, 442—444).—In ethereal solution dry potassium hydroxide 
converts «-chloro-8-hydroxy-Av-butinene (cf. this vol., i, 225) into 
the corresponding ethylene oxide, b. p. 86—87°/760 mm., d*3 0-945, 
Ny 1-427. By the action of water in a sealed tube at 100°, this 
gives «-dihydroxy-Ay-butinene (90% yield), m. p. 39-5—40-5°. 
Its constitution is proved by the preparation of its diphenylurethane, 
m. p. 1384—134-5°, and also by the readiness with which it gives an 
additive dibromo derivative, m. p. 47—48°. The failure of the 
glycol to give a precipitate with ammoniacal cuprous chloride is 
attributed to the supposed solubility in water of its copper deriv- 
ative, a property which this compound, in virtue of its hydroxyl 
groups, is likely to possess. W. E. E. 


Oxonium Perbromides. F. Keurmann and E. (Helv. 
Chim. Acta, 1924, '7, 992—995)—A number of compounds with 
bromine, hitherto supposed to be additive in nature, are now shown 
to be oxonium perbromides. Thus, Schiitzenberger’s compound 
of ethyl ether and bromine, obtained (A., 1873, 487) by cooling a 
mixture of ether and bromine in a freezing mixture, has the com- 
position Et,O,HBr,Br,, the analytical results for total bromine 
and “elementary” bromine—i.c., that reacting with potassium 
iodide—being in good agreement with this formula, that of a 
diethyloxonium perbromide. The compound formed by passing 
hydrogen bromide into a mixture of acetic acid and bromine is 
similarly constituted (cf. Baeyer and Villiger, A., 1901, i, 658). The 
product obtained from ethylene oxide and bromine by Wirtz (Ann. 
Chim., 1863, iii, 69, 321), actually, as he showed, derived from 
diethylene dioxide, is the perbromide, O(CH:°CH,),-0,HBr,Br,, 
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and Wallach and Brass’ cineole derivative (A., 1885, 171) has the 
composition C,jH,,0,HBr,Br,. W. A. S. 


Derivatives of Monothioethylene Glycol. E. Fromm and 
H. J6ra (Ber., 1925, 58, [B], 304—309).—Monothioethylene glycol, 
SH-CH,-CH, -OH, b. p. 61°/18 mm. (cf. Bennett, T., 1921, 119, 418— 
425), is most conveniently prepared by the reduction of 6p’-di- 
hydroxydiethyl disulphide by zinc dust and sulphuric acid or by 
sodium and alcohol; it yields a dibenzoyl compound, m. p. 39°, and 
a benzylidene derivative, CHPh(S:CH,°CH,°OH),, m. p. 58°. It 
is converted by benzyl chloride into benzyl 8 hydrocylethyl sulphide, 
b. p. 169°/18 mm., which can also be prepared from sodium benzyl 
sulphide and ethylene chlorohydrin or from benzyl mercaptan and 
ethylene oxide. If the hydroxyl group is protected by benzoyl- 
ation, the benzoate, CH,Ph-°S-CH,°CH,°OBz, can be oxidised by 
permanganate to benzyl- 6-benzoxyethylsulphone, 

CH,Ph-SO,°CH,°CH,-OBz, 
m. p. 114°, which is converted by a alcoholic sodium ethoxide into 
benzyl-B- ethoxyethylsulphone, m. p. 53°, and by aqueous sodium 
hydroxide into benzyl-6-hydroxyethylsulphone, m. p. 97°. 68'-Di- 
hydroxydiethyl disulphide yields a non-crystalline dibenzoate. It 
is converted by boiling concentrated hydrochloric acid into {§'-di- 
chlorodiethyl disulphide, which with benzyl mercaptan gives 
di-BB’ -benzylthioldiethyl disulphide, m. p. 
70°. 88’-Dichlorodiethyl disulphide is converted by sodium 
sulphide in the presence of anhydrous alcohol into the cyclic tri- 


sulphide, a? m. p. 74-—75°, which can also be prepared 
from Bf’ -dichlorodiethy] sulphide and sodium disulphide; reduction 
followed by treatment of the product with benzyl chloride converts 
it into di-B8’-benzylthioldiethyl sulphide, S(CH,°CH,°S-CH,Ph),, 

53°, which is oxidised to di-66 
m. p. above 300°, identical with the product described by Fromm 
and Ungar (A., 1924, i, 69). The trisulphone is hydrolysed by 
alkali hydroxide to benzylsulphinic acid, 6-hydroxyethylsulphinic 
acid, and _benzyl-$-hydroxyethylsulphone. Distillation of di- 
hydroxydiethy] disulphide with zine chloride, potassium hydrogen 
sulphate, or syrupy phosphoric acid gives diethylene disulphide, 
S(CH,°CH,),S, m. p. 111°, and carbonised products. H. W. 


Oxidation of Triethylene Tetrasulphide by means of 
Potassium Permanganate. P. C. RAy (J. Indian Chem. Soc., 
1925, 1, 207—212; cf. T., 1923, 123, 2176).—The oxidation of 
triethylene tetrasulphide with potassium permanganate in alkaline 
solution yields ethylenedisulphonic acid, whilst in dilute sulphuric 
acid solution the tetrasulphone is produced, but immediately 
combines with the manganese sulphate formed to produce a stable 
double compound, 3{(C,H,),8,0.,],2MnSO,,12H,O, sparingly soluble 
in cold but readily soluble in hot water; by the addition of various 
metallic salt solutions to this solution the following compounds 
are obtained, 5[{(C,H,),8,0,],4CaSO,; ; 
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[(C,H4)38,0¢], His 4PbSO, ; ; 
],4Ag.8 
copper, cobalt, and H,),8 ‘SO, ,8H,0 ; 
5[(C, H,)3S, Og] 4K,SO,; 4Na,,SO,,4H,0. 
J. W. Bz 

Direct Combination of Ethylenic Hydrocarbons with 
Hydrogen Sulphites. I. Koitxer and A. Lapwortu (J. Chem. 
Soc., 1925, 127, 307—315).—Under appropriate experimental 
conditions, hydrogen sulphites combine directly with ethylenic 
hydrocarbons, yielding as primary products saturated sulphonates, 
which are accompanied by varying proportions of other salts, 
possibly alkyl hydrogen sulphites. The general course of the 
reaction is represented thus —> 
or 

The yield of sulphonic acid increases with the dilution of the 
hydrogen sulphite up to at least M/4, and is considerably favoured 
by the presence of kieselguhr. 

cycloHexene and ammonium hydrogen sulphite gave as main 
product barium cyclohexanesulphonate. Other derivatives of 
cyclohexanesulphonic acid which were prepared are: sodium salt, 
C,H,,"SO,Na,H,O; ammonium salt, magnesium salt; copper salt, 
(Co 4H,0; sulphonyl chloride, m. p. 106° , sulphonamide, 

93—94 

ag a yielded barium ethanesulphonate, from which ethane- 
sulphonamide, m. p. 59—60°, was obtained. Technical amylene 
and ammonium hydrogen sulphite, without kieselguhr, gave 86% 
of crude barium salts consisting only of true sulphonic derivatives. 
From dipentene there was obtained bariwm menthanedisulphonate, 
C,9H,,(SO,).Ba,H,0. C. J. S. 


Sudden Pyrogenic Decomposition of Methyl Formate and 
the Principle of Minimum Molecular Deformation. J. A. 
MULLER and E. Prytrat (Compt. rend., 1924, 179, 831—832; ef. 
Peytral, A., 1918, i, 1; 1920, i, 217; 1921, ‘ 156, 166; 1922, i, 219, 
222 ; 1924, i, 1158, 1161; also Muller, A., 1919, ii, 500) —The 
vapour of methy] formate, on being heated at 1150°, decomposes 
into formaldehyde, carbon monoxide, and hydrogen. The two 
last-named substances are formed as the result of decomposition 
of the formaldehyde, which is the only primary product. This is 
regarded as a further example as regards pyrogenic decompositions 
of the successive changes of a series taking place with the least 
possible change in the atomic linkings concerned, i.e., the “ principle 
of minimum molecular deformation.” H. J. E. 


Fatty Acid Constituents of some Natural Fats. I. Oils 
from the Coconut. E. F. Armstrone, J. ALLAN, and C. W. 
Moore (J. Soc. Chem. Ind., 1924, 44, 63—68r).—The value of 
fractional distillation of the fatty acid esters as a means of deter- 
mining the composition of a mixture of these has been criticised, 
but the objections are not well founded. Homogeneous fractions 
can be obtained by the methods now described. A suitable quantity 
of the oil is saponified, the fatty acids are isolated, and their 
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saponification equivalent and iodine value determined. If the 
iodine value is below 20, the acids are converted into their ethyl 
esters, which are fractionally distilled. If the iodine value is 20—45, 
the fatty acids are separated by recrystallisation from 70% alcohol 
into the solid acids, iodine value below 3, and the liquid acids. 
The latter contain some solid acids which are separated by the 
Gusserow-Varrentrapp method. The solid and liquid acids are 
esterified separately and the esters are distilled in modified Laden- 
burg flasks at 3—5 mm. at the rate of 20 small drops per minute. 
In the case of soft fats the mixture of fatty acids is submitted to the 
Gusserow-Varrentrapp process and the solid and liquid acids are 
treated as before. 

The acids from coconut kernel oil comprise octoic (2%), decoic 
(2%), lauric (28%), myristic (22%), palmitic (12%), stearic (71%), 
oleic (23%), and linoleic (10%), whereas those from the parings 
oil consist of octoic (9:5%), decoic (45%), lauric (51%), myristic 
(185%), palmitic (7-5%), stearic (?3-0%), oleic (5-0%), linoleic 
(1%). Hexoic acid may be present in coconut oil. F. B. 


Synthesis of Arachidic Acid and some Long-chain Com- 
pounds. N. K. Apam and J. W. W. Dyer (J. Chem. Soc., 1925, 
127, 70—73).—By a modification of Bouveault and Blanc’s method, 
ethyl stearate is reduced to octadecyl alcohol and ethyl arachidate 
to eicosyl alcohol, m. p. 65—65-5°, from which eicosyl acetate is 
prepared. Octadecyl iodide with sodium and ethyl malonate gives 
ethyl mono-octadecylmalonate, from which mono-octadecylmalonic 
acid is obtained by hydrolysis with potassium hydroxide; the ester 
reacts with octadecyl iodide and sodium, forming ethyl diocta- 
decylmalonate: dioctadecylmalonic acid, m. p. 93-5—94°. By 
heating the acid at 160°, it gives dioctadecylacetic acid, m. p. 81—82°, 
whilst mono-octadecylmalonic acid gives arachidic acid; methyl 
arachidate, m. p. 46—47°; ethyl arachidate, m. p. 41-5—42-5°; 
the anomalous m. p. in the literature are thus incorrect. The 
nitrile prepared from arachidamide is reduced by sodium in alcohol 
and eicosylamine hydrochloride is isolated; by evaporating with 
potassium cyanate, it yields eicosylcarbamide, m. p. 111-5°. The 
identity of these C,, compounds is confirmed by examining uni- 
molecular films. Octadecylamine hydrochloride is distilled with 
lime, when the distillate with acetic anhydride yields aceto-octa- 
decylamide, m. p. 79:5—80°; acetohexadecylamide is prepared 
similarly. F. M. H. 


Synthesis of certain Higher Aliphatic Compounds. I. 
Synthesis of Lactarinic Acid and of Oleic Acid. G. M. 
Rosrson and R. Rosryson (J. Chem. Soc., 1925, 127, 175—180).— 
A method of preparing acids of the type R-[CH,],,°CO-[CH,],°CO,H 
isdescribed. Ethyl sodio-n-heptylmalonate and 6-carbethoxynonoyl 
chloride in ether give a product which is converted by 1% oxalic 
acid into .-ketostearic acid; it is better to condense ethyl sodio- 
acetylnonoate with 6-carbethoxynonoyl chloride (6-carbethoxynon- 
anilide, m. p. 63°, is described); the product, 
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is hydrolysed first with cold dilute sodium hydroxide, then with 
boiling dilute sulphuric acid, and finally with boiling dilute sodium 
hydroxide, forming :-ketostearic acid, m. p. 83° (6-ketostearic acid 
also formed?). It is identical with the product of the action 
of sulphuric acid and water on stearolic acid. Its sodium salt, 
m. p. 212°, is reduced by sodium in alcohol to «-hydroxystearic 
acid, m. p. 84-5°, which with phosphorus tri-iodide and water 
gives :-iodostearic acid; the preparation of oleic acid from this 
(Arnaud and Posternak, A., 1910, i, 459) proves that the double 
bond is in the position A® or A‘. Stearolic acid may be reduced 
by zine and hydrogen chloride in presence of titanous chloride and 
acetic acid to cis-oleic acid, m. p. 12-5—13°, which is oxidised by 
potassium permanganate to dihydroxystearic acid, m. p. 132°. »”. | 

Ethyl sodioacetoacetate and mn-undecyl iodide yield ethyl 
a-acetyl-n-tridecoate, b. p. 185°/17 mm. This with 6-carbethoxy- 
valeryl chloride forms CH,*[CH,],.*CAc(CO,Et)-CO-[CH,],°CO,Et, 
from which by graduated hydrolysis is isolated «-ketostearic acid, 
m. p. 87°, and this is identical with lactarinic acid (cf. Bougault 
and Charaux, A., 1911, i, 835, 949). 

Ethyl sodio-«-acetyl-n-tridecoate and $-carbomethoxypropiony] 
chloride, b. p. 93°/18 mm. (carbomethoxypropionanilide, m. p. 97— 
99°), give CH,[CH,], which by 
graduated hydrolysis yields y-ketopalmitic acid, m. p. 91—92°, 
oxime, m, p. 54°. F. M. H. 


Constitution of Natural Unsaturated Fatty Acids. I. New 
Method of Ascertaining the Position of the Ethylenic Linking 
in Acids of the Oleic Series. E. F. Armsrrone and T. P. 
Hitpitcw (J. Soc. Chem. Ind., 1924, 44, 43—477).—The methods 
employed hitherto for locating the double bond in the higher 
unsaturated fatty acids are either too complicated and involve the 
possibility of a migration of the ethylenic linking, or they yield a 
variety of products from which it is difficult to deduce a structural 
formula. Oxidation of the methyl or ethyl esters of oleic acid in 
acetone .or glacial acetic solution with potassium permanganate 
is not open to the former objection and there is a conversion of 
50 to 80% of the ester into either nonoic acid or the half ester of 
azelaic acid. Esters of the saturated fatty acids were not oxidised 


when treated with permanganate in acetone or acetic acid solution. 
F. B. 


Preparation and Properties of Purified Oleic Acid and 
some of its Salts. A. Lapwortu, L. K. Pearson, and E. N. 
Mottram (Biochem. J., 1925, 19, 7—18).—Olive oil is hydrolysed 
with alcoholic sodium hydroxide and the resulting mixture is nearly 
neutralised with acetic acid. It is then treated with aqueous lead 
acetate and the lead precipitate dissolved in toluene. The solution 
is further treated with dehydrated lead acetate. After filtering, 
the toluene solution is decomposed with hydrochloric acid, filtered, 
and the solvent removed by distillation. The resulting fatty acids 
are then fractionally distilled and the barium salt is prepared from 
the middle fraction. After several recrystallisations from a mixture 
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of foluene and amyl alcohol, the salt is decomposed. The oleic 
acid thus obtained contains 2° of palmitic acid and small quantities 
of impurities. The latter can, however, be removed by draining 
on a porous plate in a vacuum. The properties of this pure 
preparation are given. S. S. Z. 


Additive Power of Iodine with Regard to Ethylenic Com- 
pounds. E. Anpré and (Mitz.) T. Frangois (Bull. Soc. chim., 
1925, [iv], 37, 167—176; cf. A., 1924, i, 254)—The presence of 
cupric iodide (equivalent to 0-1°% CuO) increases the rate of absorp- 
tion of iodine, as well as the total amount of iodine absorbed, by 
ethylenic compounds (vegetable and fish oils) from solutions of 
iodine (2-1°%) in glacial acetic acid. In the cases of acetic acid 
and olive or almond oil, the proportion of iodine absorbed is equal 
to the Hanus iodine value. Cupric iodide also renders the total 
absorption of iodine more regular under varying conditions of 
temperature. The absorption of iodine from glacial acetic acid 
solution by sperm oil is rapid at first, ceases temporarily after 
3 hours, and then recommences, subsequent absorption being much 
more rapid in presence of cupric iodide. The absorption of iodine 
under similar conditions by linseed oil, in absence of cupric iodide, 
attains a maximum in 24 hours, thereafter undergoing apparent 
reversal, whereas in presence of the catalyst the absorption increases 
continuously to equilibrium. F.G. W. 


Polymerisation of Fatty Oils. III. J. Marcvusson (Z. 
angew. Chem., 1925, 38, 148—149; cf. ibid., 1922, 35, 543).— 
Salway’s theory (J. Soc. Chem. Ind., 1920, 39, 324) is criticised ; 
it is not supported by Ubbelohde’s results (“‘ Analyse und Tech- 
nologie der Ole und Fette,” 1920, If, 351), or by the observation 
that when tung oil is heated under carbon dioxide at 280° and the 
unchanged oil afterwards removed by washing with acetone, 
benzene, and alcohol, a gelatinous mass remains. This is hydro- 
lysed by hot alcoholic potassium hydroxide; the mixture of acids 
so obtained has a molecular weight (calculated from cryoscopic 
measurements in camphor or glacial acetic acid solution) of about 
500. Polymerised linseed oil, isolated in a similar way, is a viscous 
mass, yielding fatty acids the mean molecular weight of which is 


again about 500. ‘‘ True polymerisation’’ has therefore taken 
place. These polymerised oils contain no mono- or di-glycerides. 
W.A.S. 


Autoxidation of Fats, Resins, Terpenes, and Tannins. . 
Tscutron (Chem. Umschau, 1925, 32, 29—31).—Autoxidations 
occurring without the presence of a catalyst may be divided into 
reversible and irreversible. The oxidation of certain tannins in 
air with formation of phlobaphens is an example of the former, 
as reversal takes place with zinc dust in alcoholic solution. Irre- 
versible oxidations take place when the original structure of the 
molecule is destroyed, generally by rupture at the double bond, as 
is the case in the development of rancidity in fats, and the resinific- 
ation of turpentine oil. The first reaction is probably the formation 
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of a peroxide, which decomposes, forming an oxide, together with 
ozone and hydrogen peroxide, an ozonide then being formed which 
again breaks up into aldehydes and acids. This explanation is 
applied to the autoxidation of turpentine and of resin acids. A 
viscous, 30-year old sample of oil of turpentine yielded an aqueous 
extract of astringent acid taste giving the reactions of hydrogen 
peroxide and furnishing a resinous residue on distillation. The 
views of Fierz on the rancidity of fats are criticised as the con- 
ditions postulated by him are not likely to occur in practice. 
P. M. 


Isomeric Hydrazones of Glyoxylic Acid. II. Remarkable, 
Different Behaviour of Stereoisomerides. M. Buscn and 
R. von Beust.—(See i, 400.) 


Aniline Hydrogen Salts of Acids of the Oxalic Series. O. 
RaMBECH.—(See i, 385.) 


Correlation of Additive Reactions with Tautomeric Change. 
IV. Effect of Polar .Conditions on Reversibility. (MRs.) 
E. H. Incotp (UsHERWooD) (J. Chem. Soc., 1925, 469—475).— 
Besides the normal addition, as indicated by the “ positive-negative ”’ 
rule, that occurs during Michael’s reaction, addition in the opposite 
direction may take place. This abnormal addition might be due 
to recombination, in the reverse direction, of two esters formed 
by decomposition of the normal product. The reversibility of the 
normal reaction has been shown in the case of ethyl a«’-dimethyl- 
«-carboxyglutarate. The ester was heated in presence of ethy! 
sodiocyanoacetate, which combined with the «-methylacrylic ester 
to form ethyl «’-methyl-x-cyanoglutarate : 


== 
(CO,Et),CHMe +CH,:CMe-CO,Et 

== 
CO,Et-CH(CN)-CH,*CHMe:CO,Et. 


The reverse action, resulting in the formation of the abnormal type 
of product, does not take place under the conditions of the original 
condensation, but at a higher temperature it does occur to some 
extent. From ethyl as-dimethyleyanosuccinate by the action of 
concentrated alkali there was obtained as-dimethylcarboxysuccinic 
acid, m. p. 166—167° (decomp.). Ethyl as-dimethylcarboxysuc- 
cinate, b. p. 158—165°/22 mm., yielded only as-dimethylsuccinic 
acid on hydrolysis with hydrochloric acid. When the triethy! 
ester was treated with alcoholic sodium ethoxide at 78°, as-dimethy!]- 
succinic acid, unaccompanied by «-methylglutaric acid, was obtained, 
but when the reaction was conducted at 100°, the latter acid could 
be detected amongst the products. C. J. 8. 


Formation of Unsaturated and Cyclic Compounds from 
Halogen Open-chain Derivatives. VI. Products Derived 
from Halogenated «-Methylglutaric Acids. C. K. INGoLD 
(J. Chem. Soc., 1925, 127, 387—398).—To substantiate the validity 
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of the hypothesis that the angle between any two valencies of a 
carbon atom is determined by the molecular volumes of the four 
attached groups, the effect of branching of the -CH,*CO,H groups 
in glutaric acids has been studied. According to theory, ‘branching 
should cause a divergence of these groups and a lessening of the 
tendency to form cyclopropane derivatives. Experiment supports 
this view. 

When the monobromination product of glutaric acid is treated 
with concentrated alkalis under standard conditions, cyclopropane 
ring formation takes place to a considerable extent. Thus ethyl 
monobromoglutarate gave 47%, of the ring-acid and smaller amounts 
of hydroxyglutaric acid and glutaconic acid. Derivatives of 
a-methylglutaric acid show a greatly decreased tendency to form 
compounds of the cyclopropane series when treated with dilute 
alkalis. By brominating «-methylglutaric acid and pouring the 
crude product into methyl alcohol, there was produced methyl 
y-bromo-«-methylglutarate, b. p. 1389—144°/14—15 mm., which 
contained as an impurity a small amount of the isomeric methyl 
«-bromo-«-methylglutarate. The ester when treated with aqueous 
sodium carbonate gave rise to the lactones of «-hydroxy-«-methyl- 
glutaric acid, m. p. 71°, and of y-hydroxy-«-methylglutaric acid, b. p. 
185—187°/14 mm. The ethyl ester of the y-lactone has b. p. 170— 
172°/14—15 mm. The acids corresponding with the lactones are 
not stable in the free state, but their barium and silver salts were 
prepared. Other halogen derivatives described are : methyl y-chloro- 
a-methylglutarate, b. p. 120—124°/15—16 mm.; ethyl y-chloro- 
a-methylglutarate, b. p. 128—130°/14—16 mm.; methyl «-iodo-«- 
methylglutarate, b. p. 174—176°/12—13 mm.; ethyl ester, b. p. 194— 
197°/12—13 mm. In each case the ester contains a small pro- 
portion of the isomeric «-halogeno-«-methylglutaric ester. 

The action of concentrated alkali on the monobromo ester gave 
rise to the formation of a considerable proportion of trans-1-methyl- 
cyclopropane-1 : 2-dicarboxylic acid, m. p. 168° (di-p-toluidide, m. p. 
255—260°), and a smaller quantity of the corresponding cis-1-methyl- 
cyclopropane-1 : 2-dicarboxylic acid, m. p. 142°. The cis-acid when 
heated above its melting point or boiled with acetyl chloride, 
passes into the anhydride, b. p. 154—157°/19—20 mm., which can 
also be obtained by heating the trans-acid at 180° with acetyl 
chloride. In addition to the cis- and trans-acids, small quantities 
of «-methylglutaconic and «-methyleneglutaric acids, and com- 
pounds formed by fission of the cyclopropane ring, e.g., methyl- 
paraconic acid (from which the bariwm salt of methylitamalic 
acid was prepared), are produced. C. J.S. 


By-Dihydroxyadipic Acid. K. (Annalen, 1925, 
441, 188—191).—Ethyl sodiomalonate (2 mols.) condenses with 
oxalyl chloride (1 mol.) in ether to give a 22% yield of ethyl oxalyl- 
dimalonate, which does not crystallise and cannot be distilled even 
in a vacuum. It is completely decomposed by hydrolysis with 
alkali. Ethyl ketipate [diketoadipate] (Wislicenus, A., 1888, 1178; 
Fittig and Daimler, A., 1887, 362) is reduced by aluminium and 


4 
| 


ORGANIC CHEMISTRY. i. 359 


moist ether to ethyl f#y-dihydroxyadipate, from which by the 
action of phosphorus pentabromide ethyl Sy-dibromoadipate, m. p. 
64°, is obtained. The latter, treated with alcoholic potassium 
hydroxide, gives muconic acid, m. p. 157°, in 82% yield, but 
Behrend and Koolman’s synthesis (A., 1913, i, 8) is simpler and 
more convenient. C. H. 


Acid and «cy-Di- 
aldehydopropane-f-carboxylic Acid. W. H. PERKIN, jun., 
and H. S. Pink (J. Chem. Soc., 1925, 127, 191—194; cf. T., 1899, 
75, 11).—The potassium derivative of ethyl acetalmalonate is 
condensed with bromoacetal, by heating a toluene solution in an 
autoclave at 200°, to yield ethyl diacetalmalonate, b. p. 192— 
196°/18 mm., d3 1-031 (together with an oil, b. p. 200—250°/20 
mm.). The ester with barium hydroxide in methyl-alcoholic 
solution yields diacetalmalonic acid, a syrup, and with cold, concen- 
trated hydrochloric acid gives «y-dialdehydopropane-(8-dicarboxylic 
acid, m. p. 122° (decomp.) (di-p-nitrophenylhydrazone, m. p. 156°), 
whilst with N-hydrogen chloride ethyl «y-dialdehydopropane- 
88-dicarboxylate, b. p. 174—178°/18 mm. (di-p-nitrophenylhydrazone, 
m. p. 170°), is produced. The constitution of the above acid is 
established by its reduction with sodium amalgam to bis-y-butyro- 
lactone-x«-spiran and its oxidation, with potassium dichromate 
and sulphuric acid, to propane-«$8y-tetracarboxylic acid, converted 
by heat into tricarballylic acid; by heating with water in a sealed 
tube at 180° carbon dioxide is eliminated, giving «y-dialdehydo- 
propane-B-carboxylic acid as a syrup; di-p-nitrophenylhydrazone, 
m. p. 198° (decomp.). F. M. H. 


Preparation of [Citric] Esters. F. and W. 
(See i, 394.) 


Resolution of Chlorosulphoacetic Acid into its Optically 
Active Components. H. J. Backer and W. G. Burcers (J. 
Chem. Soc., 1925, 127, 233—237).—Chloroacetic acid and sulphur 
trioxide at 0° yield the mixed anhydride of sulphuric and chloro- 
acetic acids, which is converted by sulphuric acid into chloro- 
sulphoacetic acid; after purification through its barium salt, 
being freed from barium chloromethanedisulphonate, it is obtained 
as a very hygroscopic substance (+1H,O), m. p. 83° (yield 80%). 
Its sodium salt is treated with a soluble alkaloidal salt in the cold; 
the precipitated alkaloidal salt of chlorosulphoacetic acid is decom- 
posed with ammonia, and the same method of “ cold crystallisation ” 
is repeated. The following salis were examined: normal quinine 
salt (+4H,O), normal d-cinchonine salt (+1H,O) by means of 
which the /-acid is obtained, normal [-strychnine salt (+3H,O) by 
means of which, or of the yohimbine salt, the d-acid is obtained. 
For chlorosulphoacetic acid in aqueous solution are found [M])+39°, 
[M]s33+-50°, [M]yo4-+62°, and for its normal ammonium salt 
[M]p+20°, [11] 55g+26°, [M]yo,+34°. The acids and salts gradually 


racemise, especially in the presence of bases. F. M. H. 
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Condensation of Furfuraldehyde with Aliphatic Aldehydes. 
D. Ivanov.—(See i, 421.) 


Mixed Dismutation of Aldehydes. II. R. Naxar (Bio- 
chem. Z., 1924, 152, 258—275)—By the condensation in the 
presence of magnesium methoxide or aluminium ethoxide of 
the following pairs of aldehydes: acetaldehyde and _ furfur- 
aldehyde, furfuraldehyde and isobutaldehyde, and bromal and 
acetaldehyde, there were obtained, respectively, the following 
mixed esters: isoamyl pyromucate, b. p. 111—111-5°/11 mm., 
d? 1-0367; furyl isobutyrate, b. p. 85—86°/15 mm., d? 1-0313, and 
the two esters tribromoethyl acetate, b. p. 109—109-3°/17 mm., 
dj? 2-2577, and tribromoethyl tribromoacetate, m. p. 69°, b. p. 206— 
207°/15-5 mm. The interaction of these pairs of aldehydes together 
with that of chloral and acetaldehyde is considered from the theore- 
tical point of view of the Cannizzaro reaction, e.g. ReCH(OH),.+ 
R-CHO — R-CO,H+R-CH,OH —> R-CO,°CH,R, in which the 
aldehyde itself acts as an acceptor of hydrogen from the hydrated 
form. A method is described for the preparation of tribromoethyl 
alcohol from acetaldehyde and bromal, using magnesium methoxide 
as a condensing agent. Trichloroethyl alcohol can be prepared in 
a similar way. 


Highly Polymerised Substances. III. Constitution of the 
Polyoxymethylenes. H. SraupineER and M. Liruy (Helv. 
Chim. Acta, 1925, 8, 41—64; cf. A., 1920, i, 517; 1924, i, 274).— 
Previous work on the polyoxymethylenes is critically reviewed. The 
authors’ suggestion previously put forward that these substances 
contain chains of the type --CH,°O-[CH,°O],-CH,°O-~ is supported 
by the production from them, by the action of acetic anhydride, 
acyl chlorides, and acids, of derivatives of moderate molecular 
weight which undoubtedly contain this type of grouping. Although 
it is uncertain whether these products are produced through uni- 
molecular formaldehyde or not, it is more probable that they are 
formed directly from larger fragments of the whole polymeric 
molecules. 

The interaction of varying molecular proportions of acetic 
anhydride and polyoxymethylene is described, 24—100 hours’ 
heating at 130—170° being required to complete the reaction. 
The results are in the main the same whether commercial para- 
formaldehyde is used or «-, 8-, y-, or 6-polyoxymethylene, except 
that the y- and 8-forms are much less reactive. The substances 
produced are polyoxymethylene diacetates, AcO-[CH,O],°Ac. 

When the molecular ratio used is Ac,O : CH,O=1:1 or 1:2 the 
values of ” in the products are 1, 2, 3, and 4. With higher mole- 
cular ratios, the products include (a) solid substances insoluble 
in ethyl acetate having values of m of 20 or more, (6) crystalline 
solids separated from ethyl acetate and petroleum (n=8—17), 
and (c) liquids separated by distillation in a high vacuum. Their 
formule are established by determinations of CH,O and Ac,O, 
as ultimate analysis does not differentiate them sharply. 
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Trioxymethylene diacetate, b. p. 113—115°/2 mm.; ftetraoxy- 
methylene diacetate, b. p. 132—134°/2 mm.; pentaoxymethylene 
diacetate, b. p. 160—165°/0-4 mm.., solidifying in a freezing mixture ; 
heptaoxymethylene diacetate, b. p. 180—190°/0-3 mm., m. p. about 15°; 
octaoxymethylene diacetate, m. p. 27-5—28-5°; nonaoxymethylene 
diacetates, m. p. 50—51° and 46—48°; undecaoxymethylene diacetate, 
m. p. 64—65°; dodecaoxymethylene diacetate, m. p. 66—67°; hepta- 
decaoxymethylene diacetates, m. p. 103—107° and 105—107°; 
polyoxymethylene diacetates, m. p. 120° and 125—128°, having n 
about 21 and 24, respectively. 

The action of acetyl chloride or bromide on polyoxymethylene 
produces chloro- or bromo-methyl acetate and in the latter case 
a mixture of other substances which could not be separated. 
Benzoyl chloride produced chloromethyl benzoate, methylene 
dibenzoate, the compound, CH,Cl-O-CH,-OBz, m. p. 32°, which 
could not be obtained by heating chloromethyl benzoate with 
polyoxymethylene, and, lastly, dioxymethylene dibenzoate, m. p. 
46°, converted by warming with zinc chloride into methylene 
dibenzoate. 

Distillation of a solution of polyoxymethylene in acetic acid 
yields white solids, m. p. 147—148° (decomp.), and m. p. 107—110°, 
which separate from the cooled distillate and are polyoxymethylene 
acetate hydrates of approximate compositions such as 

21CH,0,CH,°CO,H,0-5H,0. 
Pure substances are not obtainable in this case, or by use of formic 
or propionic acid. 

y-Polyoxymethylene is a dimethy] ether of the type 

MeO-[CH,0],,Me, 

the methyl] alcohol present in its preparation acting, not catalytically, 
as has been assumed, but as a component of the reaction. The 
presence of methyl alcohol in the decomposition products of the 
-substance has been proved by the isolation of methyl p-nitro- 

enzoate. 6-Polyoxymethylene also contains traces of methyl 
alcohol, and may also be a polyoxymethylene ether. This concep- 
tion is supported by the isolation from a sodium sulphite extract 
of crude 8- and y-polyoxymethylenes of a small quantity of pre- 
cipitate containing ethers of the above general formyla : substances, 
m. p. 51—52° (n=5 or 6); m. p. 72° (n=8—10); m. p. 87—88° 
(n=14—15), and dimethyldodecaoxymethylene ether, m. p. 7T8—80°, 
which crystallises from hot water and has the required molecular 
weight. G. M. B. 


Highly Polymerised Substances. IV. Tri- and Tetra- 
oxymethylenes. H. Staupincer and M. Liruy (Helv. Chim. 
Acta, 1925, 8, 65—67; cf. preceding abstract).—Trioxymethylene 
is only obtainable from the polyoxymethylenes in the presence of 
moisture. Its direct formation from the polymeride does not 
seem possible, unimolecular formaldehyde being a necessary inter- 
mediate stage. By heating the insoluble polyoxymethylene 
diacetates of high molecular weight in a vacuum, a new tetraoxy- 
methylene is obtained, m. p. 112°, subliming unchanged, and having 
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the correct vapour density at 200°. It is readily soluble in water 
and in organic solvents, and as it gives no aldehyde reactions in 


the cold it is regarded as an eight-ring compound, O<CH"O-CH?>O- 
2 


Tetraoxymethylene was not obtained when the soluble polyoxy- 
methylene diacetates or the hydrated acetates were treated in a 
similar way. The substance reacts more rapidly than trioxy- 
methylene with p-nitrophenylhydrazine, in accordance with a lower 
stability of the ring. G. M. B. 


Highly Polymerised Compounds. V. Constitution of the 
Polyoxymethylenes and Other Highly Polymerised Sub- 
stances. H. Sraupincer (Helv. Chim. Acta, 1925, 8, 67—70).— 
The polyoxymethylenes are regarded as the highest members of 
the homologous series of substances of various kinds obtainable 
from them (cf. preceding abstracts) which evidently approach 
more and more closely to the composition (CH,O), as their mole- 
cular weight increases. They must be regarded as having a true 
molecular weight even when this cannot be determined, and the 
high molecular weight may not necessarily preclude a crystalline 
form. The case is compared with those of amorphous sulphur, 
grey arsenic,and red phosphorus. Other highly polymerised organic 
substances such as polymeric cyclopentadiene, cellulose, caoutchouc, 
starches, polymerised dimethylketen, ‘etc., must have macromole- 
cules in a similar manner. G. M. B. 


Autoxidation and Anti-oxygenic Action. XIII. Deactiv- 
ation of Acraldehyde by Quinol. Experiments with Light. 
Deactivation brought about by Quinol does not explain the 
Anti-oxygenic Action. CC. Mourev and C. DurraitssEe (Bull. 
Soc. chim., 1924, [iv], 35, 1564—1572; cf. A., 1923, i, 91, 267; 
this vol., i, 117).—Acraldehyde alone remains unchanged in the 
dark; no disacryl is formed even in a year. A small proportion 
is converted into a gelatinous substance, but even this is not pro- 
duced if a little phthalic acid is added to counteract the alkalinity 
of the glass. When, however, the tube containing the acraldehyde 
is illuminated, disacryl is rapidly formed. Addition of quinol 
inhibits this formation of disacryl; thus, the presence of 1° causes 
the aldehyde to remain stable for 25 days when exposed to light 
such that disacryl is formed in 12 minutes from acraldehyde alone. 
By comparing the data obtained with those furnished by earlier 
work, the authors arrive at the conclusion that the antioxygenic 
action of quinol is not solely due to deactivation of the acraldehyde. 

W.A.S. 


Autoxidation and Anti-oxygenic Action. XIV. Activation 
of Acraldehyde by Light. C. Movurrv, C. Durraissz, and M. 
BavocueE (Bull. Soc. chim., 1924, [iv], 35, 1572—1591; cf. preceding 
abstract).—Light has a feeble, but quite definite, accelerating effect 
on the autoxidation of acraldehyde. The acceleration of this 
action, however, is to that of the formation of disacryl as 4 : 100,000. 
Hence it is, doubtful whether light activates acraldehyde at all. 
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In accelerating the complete change (the product of which is acrylic 
acid), the blue and violet rays are the most active; it is to be noted 
that it is these rays that are absorbed by acraldehyde (cf. Henri, 
A., 1924, ii, 513). W. A. S. 


Autoxidation and Anti-oxygenic Action. XV. Activation 
of Acraldehyde by Oxygen and by Light and Deactivation by 
Quinol, particularly in connexion with the Condensation to 
Disacryl. C. Movurevu, C. Durraissz, and M. Bapocue (Bull. 
Soc. chim., 1924, [iv], 35, 1591—1607; cf. preceding abstracts).— 
Oxygen has a similar effect to light on the condensation of acralde- 
hyde, but may cause the formation of a different product. Even 
very small proportions of oxygen (1 : 1,000,000) are effective. The 
condensation, not the preliminary activation, of the acraldehyde 
is the stage at which the acceleration proceeds. When light and 
oxygen act together, they do not help one another, but rather 
appear to inhibit each other’s effect. W.A.S. 


Claisen Condensation. G. T. Morcan, H. D. K. Drew, and 
C. R. Porter (Ber., 1925, 58, [.B)], 333—341).—A number of examples 
are cited in which the Claisen condensation between esters and 
ketones occurs normally at a low temperature, whereas alcoholysis 
takes place when the temperature is raised with consequent decom- 
position of the «y-diketone. Thus diethyl ketone is converted by 
ethyl acetate in the presence of sodium at the atmospheric temper- 
ature into y-methylhexa-3-dione, whereas if the mixture is warmed 
towards the end of the reaction hexa-83-dione is produced, probably 
as a result of the secondary condensation of the excess of ethyl 
acetate with methyl ethyl ketone produced according to the 
scheme: 
C,H;*CO-C,H; or CH,°CO-C,H; + C,H,;-CO,Et. Similarly, diethyl 
ketone and ethyl propionate at 0° yield 3-methylhepta-ye-dione, 
whereas ethyl propionate, propionic acid, and autocondensation 
products of diethyl ketone are obtained from the heated mixture. 
Ethyl n-propyl ketone reacts very slowly with cold ethyl acetate 
and the primary products of the change were not isolated; the 
heated mixture yields hexa-@5-dione and hepta-fd-dione, together 
with ethyl acetate, propionate, and n-butyrate. Di-n-propyl ketone 
and ethyl acetate at 0° give y-ethylhepta-85-dione, whereas hepta- 
85-dione and ethyl n-butyrate result from the heated mixture. 
Propiophenone and ethyl acetate yield primarily $-hexa-83-diones 
and «-phenyl-$-methylbuta-«y-dione; ethyl benzoate, hexa-fé- 
dione, and «-phenylpenta-«y-dione (prepared also from methyl 
ethyl ketone, ethyl benzoate, and sodium, and characterised as the 
copper salt, m. p. 153—154°) are obtained from the heated mixture. 
Phenyl benzyl ketone does not condense with ethyl acetate under 
the experimental conditions used; sodium dissolves in the ketone 
with evolution of hydrogen. Benzyl ethyl ketone, b. p. 223—225° 
(semicarbazone, m. p. 154—155°, whereas Senderens [A., 1911, i, 
302] gives m. p. 135-5°), and cold ethyl acetate yield y-phenylhexa- 
B8-dione, m. p. 24—26°, b. p. 136—137°/15 mm. (copper salt, m. p. 
162—163°), which is hydrolysed by aqueous potassium hydroxide 
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solution to benzyl methyl ketone and benzyl ethyl ketone; con- 
densation in warm solution gives y-phenylhexa-86-dione mixed with 
a-phenylpenta-83-dione and «e-diphenylpenta-fy-dione. «-Phenyl- 
hexa-B5-dione, prepared from methyl ethyl ketone, ethyl phenylace- 
tate, and sodium at 0°, has b. p. 153—154°/13 mm. (copper salt, 
m. p. 185°). Benzyl methyl ketone and ethyl acetate condense in 
cold solution to y-phenylpenta-B5-dione, m. p. 58—60°, b. p. 127— 
128°/15 mm. (copper salt, decomp. 222—224° after softening at 
210°), and «-phenylpenta-83-dione; when the mixture is warmed, 
the condensation proceeds further, causing a diminution in the yield 
of the former product and an increase in that of the latter. 
H. W. 


Action of Phosphorus Pentachloride on certain Aldehydes 
and Ketones. M. Bourausrt (Bull. Soc. chim., 1924, [iv], 35, 
1629—1638).—A detailed account of an investigation already 
described (A., 1924, i, 701). Methyl n-propyl ketone yields, besides 
8-chloro-A*-pentene, b. p. 86—89°, 45°/130 mm., d™ 0-903, 
ni; 1-421, y-chloro-A®-pentene, b. p. 91—92°, d” 0-904, nj} 1-423, 
and a mixture of $§-dichloropentane with some fy-derivative ; 
when it is treated with zinc dust and alcohol, A*-pentene is pro- 
duced, together with some £-chloro-A*-pentene. The latter is 
formed presumably by removal of hydrogen chloride from the 
88-dichloropentane, the zinc and alcohol acting as zinc ethoxide. 
Diethyl ketone yields, besides the acetylenic hydrocarbon (loc. cit.), 
y-chloro-A*-pentene, and the above dichloro derivatives in slightly 
different proportions. Dipropyl ketone affords (together with the 
other products) an analogous mixture (b. p. 86°/27 mm., d” 1-008, 
n\, 1-448), composed chiefly of 53-dichloroheptane, but also con- 
taining the yé-derivative, since when it is treated with zinc and 
alcohol Ay-heptinene, b. p. 97—98°, d” 0-690, nj 1-393, is pro- 
duced. The products of the other reactions already discussed 
(loc. cit.) are briefly described. 


Synthesis of «-Hydroxyketones. I. E. Scumrpt and A. 
AScHERL (Ber., 1925, 58, [B], 356—358).—Catalytic reduction 
transforms the group —CCl(NO,)— into —CO- according to the 
scheme: >CCl:NO,+6H=:CO+NH,CI+H,0. Thus, y-chloro- 
»-nitropentane-3-diol is converted by hydrogen in aqueous solution 
in the presence of palladised barium sulphate into pentan-§-ol- 
y-one, b. p. 45—48°/11 mm., dj? 0-9692, nz} 1-4218 (phenylosazone, 
m. p. 167°). Similarly, 8-chloro-8-nitrobutane-«y-diol yields butan- 
B-ol-8-one, b. p. 43—45°/11 mm., d? 1-0272, nj 1-4189, which 
CH,°CH, — CH, 6.Chiloro- 


8-nitropentane-«y-diol gives pentan-«-ol-B-one, b. p. 54—56°/11 mm., 
d? 0-9860, nj} 1-4234 (phenylosazone, m. p. 110—111°). H. W. 


appears to exist in the cyclic form, 


Constitution of the Normal Monosaccharides. II. 
Arabinose. E. L. Hirst and G. J. Roprerrson (J. Chem. Soc., 
1925, 127, 358—364).—Normal stable derivatives of J-arabinose 
are shown to belong to the amylene-oxide type, whereas (see 
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following abstract) derivatives of the y-series are of the butylene- 
oxide form. Methylation of l-arabinose with methyl] sulphate yields 
trimethyl 8-methylarabinoside, m. p. 46—48°, [«]p +24° in methyl 
alcohol, [«]) +46-2° in water. Polarimetric observations indicate 
that this compound and the isomeric trimethy! «-methylarabinoside 
are interconvertible forms and contain the same type of oxide 
linking. As in the case of galactose (this vol., i, 117), the presence 
of isomerides possessing a different ring structure is also indicated. 
Oxidation of trimethyl «-methylarabinoside with nitric acid, followed 
by treatment with methyl-alcoholic hydrogen chloride, yielded 
methyl trimethoxyglutarate, b. p. 143°/18 mm., nj} 1-4355, [e]p 
+47-3° in methyl! alcohol, [«]) +-45° in water; the corresponding 
diamide has m. p. 232—233°, [«]» +-50° in water. Methylation 
of arabotrihydroxyglutaric acid gave rise to the same ester. 
C. &. 


Synthesis of Derivatives of y-Arabinose. S. Baker and 
W. N. Haworts (J. Chem. Soc., 1925, 127, 365—369).—A series 
of levorotatory derivatives of J-arabinose has been isolated 
belonging to the y-type of sugars and having an oxide ring linking 
differing from those hitherto prepared. Condensation of l-arabinose 
with methyl-alcoholic hydrogen chloride has been conducted at 
a lower temperature (18°) than that previously employed, and gave 
rise to the formation of y-methylarabinoside, b. p. 173—175°/0-15 
mm., 2p 1-4880, [«]) —71-3° in methyl alcohol, —46-8° in water. 
This differs from Fischer’s compound in its extreme instability 
towards permanganate, and its ready hydrolysis with very dilute 
acids. When methylated, it gave «- and 8-forms of trimethyl 
y-methylarabinoside, b. p. 85—87°/0-3 mm., mp 1-4355, [a], —55-8° 
in water. The $-variety is hydrolysed by N /100-hydrochloric acid, 
whereas the «-compound is scarcely affected at this concentration ; 
both forms undergo hydrolysis with N/15-acid to yield trimethyl 
y-arabinose, b. p. 97—99°/0-18 mm., 1-4503, [«]p —39-5° in 
water, which instantaneously reduces Fehling’s solution and neutral 
permanganate. Oxidation of trimethyl y-arabinose with nitric 
acid forms trimethoxyhydroxyvalerolactone and the more highly 
oxidised compound, dimethoxyhydroxyglutaric acid. It is con- 
cluded that the y-sugars of the pentose series belong to the butylene- 
oxide type (cf. preceding abstract). C. J. §8. 


Constitutional Studies in the Monocarboxylic Acids 
Derived from Sugars. III. Isomeric Tetramethyl Galactono- 
lactones and Trimethyl Arabonolactones. J. Prypsz, E. L. 
Hirst, and R. W. Humpureys (J. Chem. Soc., 1925, 127, 348— 
357).—Tetramethyl d-galactonolactone, having a specific rotation 
+106-7° in water, was obtained in an earlier investigation (T., 
1923, 123, 1808) and to this the amylene-oxide structure was 
ascribed. This substance is now regarded as a mixture of isomeric 
amylene- and butylene-oxide forms, since a product has now been 
obtained, from tetramethylgalactose as initial material, having 
[«]s* +160-7° in water, this value dropping to +47-6° after 
20 hours. Direct methylation of galactose with methyl sulphate 
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gave tetramethylgalactose, [«], +83-3° in water, from which a 
crystalline tetramethyl galactonamide, m. p. 121°, was obtained. 
What is presumably the butylene-oxide form of tetramethyl 
galactonolactone was prepared by the methylation of d-galactono- 
lactone, and has [«]) +29° in water (initially). 

Experiments with l/-arabinose gave similar results. From tri- 
methyl «-methyl /-arabinoside there has been obtained «e-tri- 
methyl J-arabonolactone having an initial value of +138° 
in water, this value falling to +-22-4° after 24 hours, the lactone 
being converted into the corresponding trimethylarabonic acid. 
The amylene-oxide linking is presumed from the evidence of the 
presence of this form of oxygen bridge in the normal fully methylated 
arabinose. ««-Trimethyl J-arabonolactone forms a crystalline 
amide, m. p. 95—100°. 

Oxidation of mixed trimethyl methylarabinosides with nitric 
acid resulted in the formation of a mixture of dimethyl trimethoxy- 
glutarate and what is regarded as the butylene-oxide form of tri- 
methyl arabonolactone. C. J. S. 


Occurrence of a Rhamnosan. E. O. von Lippmann (Ber., 
1925, 58, [B], 425).—A rhamnosan, [«]} about —135°, has been 
obtained as a clear, transparent gum from the blossoms of a water- 
lily which, in consequence of a sinking of the water, was resting 
on the bottom of a pond. It was hydrolysed by the expressed sap 
of the plant to rhamnose. H. W. 


[Nomenclature of Steric Series]. A. Wout and K. 
BERG (Ber., 1925, 58, [B], 451; cf. A., 1923, i, 182).—A correction. 
l(-)-Galactose and l(-)-mannose should replace d(-)-galactose and 
d(-)-mannose respectively. H. W. 


Formation of Sorbose by Condensation of Formaldehyde. 
W. Kuster and F. Scnoprr (Z. physiol. Chem., 1924, 141, 110— 
131).—The presence of di-fructose («-acrose) and a ketopentose 
in the mixture of sugars (formose) which results from the poly- 
merisation of formaldehyde under the influence of certain alkaline 
condensing agents has been confirmed. In addition, sorbose has 
been isolated from the reaction product and identified as such 
by comparison of its phenylhydrazone with that obtained from 
sorbose (prepared from mountain-ash berries) and also by oxidation 
with nitric acid to trihydroxyglutaric acid and trihydroxybutyric acid. 
Disodium hydrogen phosphate, magnesium peroxide, and sodium 

rborate do not promote the condensation of formaldehyde to 
ormose; the presence of phosphates inhibits the condensing action 
of lead hydroxide but not of calcium carbonate. E.S 


Acetone Sugars. V. Synthesis of Aminohexoses from 
Galactose. K. Freuprnpere and A. Doser (Ber., 1925, 58, 
[B], 294—300; cf. A., 1923, i, 652, 1179).—The p-toluenesulphonyl] 
derivative of galactose diisopropylidene ether is transformed, by 
liquid ammonia at the atmospheric pressure or, preferably,* by 
methyl-alcoholic ammonia at 100° into a mixture of diisopropylidene- 
galactosylamine and di-diisopropylidenegalactosylamine in which the 
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precise position of the amino group has not been located. The 
primary amine has b. p. 122—126°/0-5—1 mm., [a], —63-09°; 
it yields an unstable hydrochloride, decomp. 229°, a pic , 
m. p. 223° (decomp.), and (?) a monobromo derivative. The 
benzoyl derivative has m. p. 132-5°, [«]!s,; —26-74° in acetone. 
The isopropylidene groups can be removed from the amine by 
dilute sulphuric acid, but the galactosylamine could not be caused 
to crystallise or transformed into crystalline salts. Deamination 
results in a mixture of sugars which is transformed by nitric acid 
into oxalic acid and only half the quantity of mucic acid which would 
be yielded by pure galactose. The deaminised mixture yields two 
phenylhydrazones which could not be isolated in the homogeneous 
condition. Galactose does not appear to be present, since the 
characteristic o-tolylhydrazone could not be isolated. Deamination 
of ditsopropylidenegalactosylamine yields diisopropylidenegalactose 
smoothly, showing that transformations have not occurred within the 
molecule. Oxidation of the free amino-sugar with mercuric oxide 
yields galactosamic acid, C,H,,0,N, [«]}§, +9-23° (+1) in N/5- 
sodium hydroxide solution; the corresponding phenylhydrazide 
was prepared. When diisopropylidenegalactosylamine is benzoy]l- 
ated and the isopropylidene groups are removed, amorphous 
benzoylgalactosylamine is produced, which is characterised as the 
crystalline phenylhydrazone, m. p. 201°. Di-ditsopropylidene- 
galactosylamine forms crystals, m. p. 108° from aqueous—methyl 
alcohol, m. p. 125—126° from light petroleum, [«]:3, —84-35° in 
acetone. It yields a benzoyl derivative, m. p. 129°, [a]!§, —53-9° 
in acetone, and a nitroso compound, m. p. 181—182°, [«]}$, —7-9° 
in acetone, which can also be prepared by the action of nitrous 
acid on as-di-diisopropylidenegalactosylhydrazine (A., 1923, i, 1179), 
proving thus that the isopropylidene groups do not suffer dis- 
placement during these changes. Digalactosylamine is a pale yellow 
syrup which yields a bisphenylhydrazone, decomp. 192°. H. W. 


Acetone Sugars. VI. Constitution of Diacetonemannose 
[Mannose Diisopropylidene Ether]. K. FRrvpDENBERG and 
A. (Ber., 1925, 58, [B], 300—303).—Dizsopropylidene- 
mannose, m. p. 123° [Freudenberg and Hixon (A., 1923, i, 1179) 
record m. p. 118°], is converted by a solution of ammonia in methyl 
alcohol at 95—98° into diisopropylidenemannosylamine (I, R= 
NH,), b. p. 128—129°/1 mm., [«]!;, +9-4° in ethyl alcohol, which 

is tolerably ‘stable towards alkalis but ex- 


RCH tremely sensitive to acids, which immediate] 

CMe regenerate diisopropylidenemannose. The 
®No.0H 9 corresponding benzoyl derivative has m. p. 
ot ah 178°. The primary amine is readily con- 

¢ verted by heat into the secondary amine, 


(C,.H,,0;).NH, m. p. 160°, [a]}%, +26° in 

: pylidenemannose with acids. The existence 
of the secondary amine renders it very improbable that the primary 
compound contains the basic group in an aé-bridge, and this 
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possibility is excluded by the observation that dimethylamine 
behaves in the same manner as ammonia towards diisopropylidene- 
mannose, yielding diisopropylidenemannosyldimethylamine (I, R= 
NMe,), m. p. 76°, [«]!, +42-5° in ethyl alcohol. The observations 
necessitate a revision of the constitution ascribed by Freudenberg 
and Hixon (loc. cit.) to diisopropylidenemannose, to which the 
formula I (R=OH) is now allotted, whereby the production 
of mannose from diisopropylidenemethylmannose (R=OMe) is 
readily explained. The inability of ditsopropylidenemannose to 
reduce Fehling’s solution in spite of the presence of a free hydroxy! 
group is ascribed to the non-production or extremely short dur- 
ation of the oxo stage in the mutual conversion of the «- and 
8-forms. In contrast to diisopropylidenedextrose, diisopropylidene- 
mannose exhibits only a very slow mutarotation, which is catalytic- 
ally accelerated by alkali hydroxide. It yields a sodium compound 
when treated with concentrated sodium hydroxide solution, but 
the analytical data do not establish whether the substance is a 
derivative (I, R=ONa) or an additive compound of sodium hydr- 
oxide and ditsopropylidenemannose. We 


Non-Reducing ‘‘ Limit Dextrin I.’" V. Syniewsx1 (Annalen, 
1925, 441, 285—297).—The constitution previously proposed for 
starch (A., 1903, i, 69) is now supported by the isolation of the non- 
reducing “limit dextrin I”’ predicted as arising from‘starch by 
exclusive «-carbonyl hydrolysis, through the discovery of a nearly 
pure a-carbonyl hydrolytic agent in the diastatic enzyme of un- 
malted barley. When an amylodextrin solution, prepared from 
potato starch, is treated with barley extract at the ordinary temper- 
ature, the amylodextrin rapidly undergoes hydrolysis until in 
about 75 minutes, as shown by treating samples of the solution with 
Fehling’s solution, 64% of the amylodextrin has been converted into 
maltose, after which very little further change takes place. The 
solution contains, besides maltose, a dextrin which does not reduce 
Fehling’s solution and gives a blue colour with iodine, thereby 
sharply distinguishing the product from that resulting in the action 
of a malt diastase on amylodextrin. To isolate the new dextrin, 
the solution is poured into boiling water to destroy the diastase and 
the filtered solution poured into alcohol. The precipitated dextrin 
is further purified by successive solution in water and precipitation 
with alcohol. ‘ Limit dextrin I ” CygH 439066, is a white substance, 
[aj +194-92°, mol. wt. 6002 in aqueous soletion. with a reducing 
power of about 1% in terms of maltose. This slight reducing power 
is probably due to decomposition of the dextrin through heating in 
strongly alkaline solution produced by Fehling’s reagent. By the 
action of malt extract at 75°, the new dextrin rapidly undergoes 
8-hydrolysis, yielding in 50 to 60 mins. a solution which gives no 
colour with iodine and has a reducing power in terms of maltose of 
13-6%, and contains the previously described reducing “ limit 
dextrin I,” identical with Lintner’s achroodextrin. Acetylation of 
the dextrin yields an acetyl derivative containing 50% of acetyl. 
This result indicates that the non-reducing “ limit dextrin I” con- 
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tains 48 acetylisable hydroxyl groups, and from the formula pre- 
viously developed for amylodextrin (loc. cit.) it is deduced that the 
remaining oxygen atoms are present, 6 in «-carbinol linkings and 
12 in 6-carbonyl linkings. The action of «-diastase on the amylo- 
dextrin is thus represented by the equation, C,,gH57.0;.,+12H,O= 
12C 9H The high molecular weight of the 
* limit dextrin ’’ in aqueous solution is attributed to the formation 
of a reversion product in accordance with the equation 
3C 72H 1320 ¢¢—9H 6H R. B. 


Oxidation of Amylodextrin. V. Synrewskr (Annalen, 
1925, 441, 277—285; cf. A., 1903, i, 69).—On oxidation with 
bromine at 40—50° in the presence of barium carbonate, amylo- 
dextrin yields amylodextrinic acid, +191-1°. 
The new acid, which was obtained pure by repeated solution in 
water and precipitation with alcohol, readily reduces Fehling’s 
solution at the ordinary temperature, the reducing power being 
equivalent to 23-24% of maltose, and gives a silver mirror with 
alkaline silver solutions. Phenylhydrazine hydrochloride in the 
presence of sodium acetate gives a brick-red hydrazide, 
CogsHyo9018¢No4, m. p. 153° on rapid heating; on slowly heating, 
this begins to melt at 142°. <A quantitative study of the oxidation 
shows that about 48 atoms of bromine are used in the oxidation of 
i mol. of amylodextrin. Analyses of the neutral and basic barium 
salts and of the basic lead salt indicate that the acid has a basicity 
of twelve. These results lead to the development of the following 


formula, {(C1s)! > (Co) CH-CH(OH)-CO,H} 314, fo, 


amylodextrinic acid from that previously proposed for amylodextrin 
(loc. cit.), the presence of glycuronic acid residues in the molecule 
being further indicated by the formation of about 5°% of furfuralde- 
hyde on distillation of the amylodextrinic acid with hydrochloric 
acid, an amount which corresponds with the 34-57% of glycuronic 
acid anhydride theoretically present. It is suggested that in the 
animal body glycuronic acid is produced by hydrolysis of an oxida- 
tion product of glycogen analogous to amylodextrinic acid, and not 
by the oxidation of the primary alcohol group of dextrose (cf. 
Fischer, A., 1891, 677). These results lead to the further suggestion 
that oxycellulose contains glycuronic acid residues as well as dextrose 
residues. R. B. 


Action of Strong Bases on Cotton Cellulose. I. II. F. 
DEHNERT and W. K6nia (Cellulosechem., 1924, 5, 107-112; 1925, 
6, 1—10).—The compound (C,H,,.0;),,NaOH is formed in aqueous 
sodium hydroxide solutions at concentrations between 4N and 6N ; 
possibly another compound," (C,H,,0,;),NaOH, exists at concentra- 
tions of lO—12N. The compound (C,H,,0;).,KOH is formed at 4-5N 
concentration and there is no evidence of further combination ; 
(CgH905)2,LiOH exists at concentrations of 0-6—2-0N. The 
strong organic bases also show the phenomena of mercerisation. 
Trimethyl-sulphonium hydroxide and -guanidonium hydroxide 
combine with 2 mols. of cellulose to 1 mol. of base in a manner 
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exactly similar to the inorganic alkali hydroxides. Tetramethyl- 
ammonium hydroxide combines in the ratio of 3 or 4 mols. of 
cellulose to 1 mol. of base. Phenyltrimethylammonium hydroxide 
forms two compounds in which 4 mols. of cellulose are combined 
respectively with 1 mol. and 3 mols. of the base. Mercerisation is 
regarded as a chemical process typical of the action of cold aqueous 
solutions of strongly basic substances on cellulose. The product is 
permanently modified and is termed “ mercellulose.” The appear- 
ance of the phenomena at different molar concentrations of the 
different bases is attributed to viscosity differences influencing the 
ease of hydrolysis of the various alkali-celluloses. Mercellulose, no 
matter by what alkali it has been produced, shows the same increased 
absorptive capacity in dilute solutions of sodium hydroxide, which 
is as 3: 2 compared with ordinary cotton. The degree of dissocia- 
tion of alkali-cellulose in 0-5N-sodium hydroxide is caleulated at 
about 75%. Repeated mercerisation with the same or different 
alkalis produces no modification of the properties of ‘‘ mercellulose.” 
J. F. B. 


Alkali-Cellulose. E. Knecnt and J. H. Puart (J. Soc. Dyers 
and Col., 1925, 41, 53—55).—Measurement of the preferential 
absorption of sodium hydroxide by cotton yarn when placed in 
solutions of sodium hydroxide shows that the amount of sodium 
hydroxide absorbed by cotton increases with increasing concentra- 
tion of the alkali hydroxide, but remains constant at about 12-28%, 
in solutions of density 1-20—1-47, and indicates that a compound 
2C,H,,0;,NaOH is formed. Similar measurements support less 
conclusively the formation of a compound, 2C,H,,0;,KOH, when 
cotton is treated with potassium hydroxide solution (d 1-35—1-48). 

A. J. H. 


Action of Heat on Cotton Cellulose. E. Knecnt and E. F. 
Mouuuer (J. Soc. Dyers and Col., 1925, 41, 43—47).—Air-dry, 
bleached cotton is affected by prolonged heating (1866 hrs.) at 90°, 
its copper number being increased from 0-4 to 1-0—2-0 and its 
tensile strength considerably reduced. Heating in a vacuum causes 
much less deterioration than heating in an open tube. Discoloration 
of cotton by heat is not commensurate with its deterioration. Cotton 
mercerised by means of sodium hydroxide or nitric acid is more 
susceptible to the action of heat than unmercerised cotton. During 
the prolonged heating of cotton at 90° an empyreumatic odour and 
a volatile acid are produced and the cellulose is partly converted 
into a soluble carbohydrate. Lignin obtained from wood was less 
discoloured than the accompanying cellulose after being heated 
at 90° in a sealed tube for 2276 hrs. [Cf. B., 1925, 200.] 

A. J. H. 


Degradation of Cellulose by Formic Acid. E. Hrevsrr and 
W. Scuort (Cellulosechem., 1925, 6, 10—11).—When viscose cellulose 
was heated with 5% formic acid at 160°, the formation of dextrose 
was 17% after } hr. and 50% after 1 hr. At 180°, more than 50% 
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of dextrose was produced in } hr. The amount of dextrose was 
much smaller when the liquid was heated rapidly to the maximum 
temperature than when it was heated slowly. Hydroxymethyl- 
furfuraldehyde is a secondary product of the action of the acid; 4% 
of this aldehyde was found after heating at 160° for 1 hour. The 
residue is hydrocellulose either partly or completely soluble in 8% 
sodium hydroxide solution. No gaseous decomposition of the 
formic acid was observed, practically the whole of the acid being 
recovered after the hydrolysis. J. ¥F.B. 


Ethers of Polysaccharides and Hydroxy-Acids. R. O. 
Herzoa (Biochem. Z., 1924, 152, 257).—A reply to Weltzien (this 
vol., i, 12) on behalf of Chowdhury (A., 1924, i, 1029). J. ¥. 


Stability of Cellulose Esters. A. Canim (Chim. et Ind., 
1925, 13, 11—13).—Cellulose hydrogen sulphate, prepared by the 
action of a mixture of 100% sulphuric acid and glacial acetic acid 
on cotton, cannot be washed neutral by distilled water owing to the 
continuous hydrolysis of the ester; neutral washings can, however, 
be obtained by use of alcohol or calcareous water. In the latter 
case, the acid function of the cellulose sulphuric ester is neutralised 
by the mineral bases of the water. Sulphuric ester groups thus 
neutralised are regarded as substantially stable, and a series of 
partly neutralised cellulose acetates prepared in 1918 was found to 
be more or less decomposed in proportion as their sulphuric acid 
groups were unneutralised or neutralised in the process of manu- 
facture. The unneutralised sulphuric acid ester groups of these 
cellulose acetates had been completely hydrolysed to free sulphuric 
acid during the prolonged storage, and profound hydrolysis of the 
acetic ester had been induced. The neutralised portion of the 
sulphuric ester group in cellulose acetate is stable, and resists hydro- 
lysis on heating with water at 120°, whereas the unneutralised 
portion is rapidly converted into free sulphuric acid. J. F. B. 


R6éntgen Spectrographic Comparison of Tunicin and 
Lichenin with Cellulose. R. O. Herzoc and H. W. GonELu 
(Z. physiol. Chem., 1924, 141, 63—67).—The Réntgen diagrams 
obtained from tunicin and cellulose (ramie fibres) were completely 
identical and entirely different from that given by lichenin. The 
two former carbohydrates are thus chemically identical, whilst the 
crystalline constituents of the latter evidently differ from those of 
the former. E. S$. 


Constitution of Pine Lignin. IV. P. Kiason (Ber., 1925, 
58, [B], 375—380; cf. A., 1920, i, 822; 1922, i, 324; 1923, i, 187). 
—The action of sulphite solutions on pine lignin gives a mixture of 
the dibasic and monobasic sulphonic acids, 2C,,H )0.,.2H,SO, and 
2Cy9Ho)0,,H,SO 3, the latter being obtained when the process is 
effected at as low a temperature as possible. The lignosulphonic 
acid isolated by Dorée and Hall (A., 1924, i, 1049) appears to be a 
mixture of these two acids. The formula, C,,H,.0,, used previously 
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for lignin for the sake of simplicity requires to be doubled (cf. 
Klason, A., 1920, i, 149). 

Proof is afforded that the 8-naphthylamine salt of «-lignosulphonic 
acid is transformed by an excess of aqueous sodium hydroxide 
solution partly into «-lignosulphonic acid and partly into the acid 

Experimental evidence is quoted against the view of Willstitter 
and Kalb (A., 1922, i, 989) that aromatic substances are not formed 
in appreciable amount by the degradation of lignin. Et. W. 


Chemistry of Lignin. II. Comparison of Lignins Derived 
from Various Woods. W. J. Powerit and H. Warrraker (J. 
Chem. Soc., 1925, 127, 132—137; cf. ibid., 1924, 125, 357).—On 
acetylation of lignin derived from poplar, birch, ash, spruce, larch, 
and pine, or of flax lignin, the total number of acetyl + methoxyl 
groups (calculated from the formula C,;H,,0,,) is 9, whilst methy!- 
ation followed by acetylation again yields a similar product in each 
instance; it is concluded that the natural lignins are derivatives of 
the same polyhydroxy compound (8—10 OH groups), differing only 
in the number of methoxyl groups (3—5). The absence of carboxyl 
groups may be inferred from the insolubility of the acetyl compounds 
in cold alkali. The six dodecabromolignins, their acetyl derivatives, 
and two dodecachlorolignins are similar to the corresponding 
derivatives of flax lignin; so also with the six nitrolignins, in which 
three nitro groups are present, and the existence of an aromatic 
nucleus is indicated ; in addition to nitration, oxidation occurs, and 
the solubility of acetylnitrolignin in alkali may be due to a carboxyl 
group. Whilst flax lignin gives a monophenylhydrazone, under 
different conditions methyl-lignin reacts with 3 mols. of phenyl- 
hydrazine, whence the presence of two keto groups in addition to 
the aldehydo group is deduced. To the parent hydroxy compound is 
given the name lignol and the formula C,H )0,(CO),(CHO)(OH),. 
On purification of the six wood lignins, the pentosan (<1%) 
disappears. F. M. H. 


Constitution of the Natural Humic Acids. O. Burian 
(Brennstoff-Chem., 1925, 6, 52—54).—Humic acids prepared by 
heating cellulose under pressure with water in the absence of air 
and those extracted from Kassel lignite yield furfuraldehyde 
when distilled with lime; its presence is shown by the green 
coloration of a pine-wood shaving moistened with hydrochloric acid 
and by its red coloration with aniline acetate. This supports the 
view that cellulose is the source of the furfuraldehyde, although the 
presence of the furan ring in the humic acid itself as suggested by 
Marcusson is doubted. Comparison is made with the decomposition 
of lignin from pine wood yielding dextrose and conifery] alcohol, and 
it is suggested that the dextrose is subsequently converted into 
humic acids. A. C. M. 


Constitution of Natural Humic Acids. W. Exier (Brenn- 
stoff-Chem., 1925, 6, 55).—The experiments of Burian (vide supra) 
as to the cellulose origin of the humic acids are criticised. The 
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colour reactions used by Burian for the identification of fur- 
furaldehyde in the distillates from humic acids are considered 
unsatisfactory. Although externally similar, the humic acids 
from cellulose are not identical with natural humic acids (cf. 
Eller, A., 1923, i, 543). A. C. M. 


Fusain and its Oxidation. Composition of Coal. F. V. 
TIDESWELL and R. V. WHEELER (J. Chem. Soc., 1925, 127, 125— 
132).—From the rate of absorption of oxygen at 30° and at 100°, 
it is concluded that the oxidisability of fusain increases less rapidly 
with temperature than does that of the associated coal. A certain 
amount of “ reactive ” material is present with “ true fusain,”’ and 
the difference in the degree of oxidisability of fusains from different 
sources is attributed to the varying proportions of these constituents. 

M. H. 


Banded Bituminous Coal. Composition of Coal. F. V. 
TIDESWELL and R. V. WHEELER (J. Chem. Soc., 1925, 127, 110— 
112; cf. T., 1919, 115, 619; 1922, 121, 2345).—Ulmification is the 
main chemical process during the decay of plants; with ageing of 
peat, the amount of material soluble in alkali increases, but in coals 
the ulmins are converted into insoluble cementing material. The 
“reactive ’? matter of vitrain, clarain, and durain is assessed at 
100%, 90%, and 70%, respectively. F. M. H. 


Oxidation of Banded Bituminous Coal at Low Tem- 

ratures. Composition of Coal. W. Francis and R. V. 

HEELER (J. Chem. Soc., 1925, 127, 112—i25).—By means of 
regulated oxidation by moist air, or by hydrogen peroxide, it is 
possible to obtain similar alkali-soluble ulmins from vitrain, durain, 
and fusain; for vitrain, which is the most readily attacked, this 
oxidation by air is complete at 150°, and is accompanied by destruc- 
tion of the compounds which are soluble in both pyridine and 
chloroform. It is considered that the alkali-soluble ulmins, which 
have disappeared during natural carbonisation, are thus regenerated 
by oxidation; the “ reactive’ group of compounds is specified as 
those which can be thus oxidised. F. M. H. 


«8y-Triaminopropane and its Complex Metallic Com- 

ounds. F. G. Mann and W. J. Porr (Proc. Roy. Soc., 1925, 

, 107, 80—92).—A detailed account of work, in part abstracted 
previously (A., 1924, i, 1049). The following additional compounds 
are described : afy-triaminopropane hydrochloride and the corre- 
sponding hydrobromide (+H,O), m. p. (anhydrous), 307—310° 
(decomp.); «Sy-lriacetamidopropane, m. p. 200—202° (corr.), 
and the corresponding benzoyl derivative, m. p. 217—218° (corr.); 
cobaltiditriaminopropane iodide [Co ptn,|I, and the chloroplatinate, 
[Co ptn],,3PtCl,,6H,O, m. p. (anhydrous), 270° (decomp.) after 
darkening at 255°; rhodiditriaminopropane tri-iodide and the corre- 
sponding chloroplatinate (+-4H,O), m. p. (anhydrous) 328° (decomp.) 
after darkening at 295°; diaminoacetoxime dihydrochloride; diacet- 
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amidoacetonephenylhydrazone, m. p. 115—118°; acetamidomethyl- 
glyoxalosazone, m. p. 186°. 
M. B. 


Permanence of Choline Solutions in Ampoules. J. W. Lz 
Hevx (Arch. Pharm., 1924, 262, 570—575).—Solutions of choline 
hydrochloride will keep good, both chemically and physiologically, 
for at least three years in brown (Jena-Violax) glass if made up 
with 0-001N-hydrochloric acid. In common glass, or when the 
solution is made up with water alone, decomposition takes place 
in less than a year, and if the solution be made up with water and 
then be sealed up in common glass, it will not keep for six months 
unchanged. Choline solutions may be sterilised without damage. 

W. A. S. 


Preparation of Derivatives of Basic Hydroxyalkyl Ethers. 
FARBENFABRIKEN VORM. F’. Bayer & Co., and J. CALLSEN (D.R.-P. 
398010; from Chem. Zentr., 1924, ii, 13899—1400).—Derivatives of 
basic hydroxyalkyl ethers are obtained by the action of alkylene- 
glycols, alkylenechlorohydrins, or alkylene oxides on aliphatic 
amines or their halogen salts, and treatment of the resulting dialkyl- 
aminoalkyl hydroxyalkyl ether with alkylating agents; or alter- 
natively by the conversion of an alkylamine into a quaternary 
compound, converting this into its hydroxyalkyl ether, or treating 
the halogenated hydroxyalkyl ether with tertiary amines. The 
compounds obtained from choline or its N- and C-homologues by 
replacement of the hydroxylic hydrogen by hydroxyalkyl groups 
are comparatively less toxic, with a pronounced action like that of 
arecoline, and are valuable substitutes for this alkaloid. Dimethyl- 
aminoethyl alcohol with xylene, sodium, and ethylenechlorohydrin 
at high temperatures, or with ethylene oxide at 140° under pressure, 
or the action of dimethylaminoethyl chloride on the monosodium 
compound of ethylene glycol, yields dimethylaminoethoxyethyl 
alcohol, NMe,°CH,°CH,°O-CH,°CH,°-OH, b. p. 88—98°/40 mm., 
which with methyl-alcoholic methyl iodide yields the corresponding 
quaternary iodide, m. p.116—117°. Thesame compound is obtained 
‘by the action of trimethylamine on iodoethoxyethyl] alcohol, or of 
ethylene oxide on choline iodide. The bromide, m. p. 83—86°, 
and nitrate are described. The monosodium derivative of ethylene 
glycol and diethylaminoethyl chloride in benzene yield diethy]l- 
aminoethoxyethyl alcohol, similarly converted into the corre- 
sponding methiodide, m. p. 117—120°. Similarly, diethylamino- 
ethyl alcohol in xylene on treatment with sodium and dichloro- 
hydrin yields the glyceryl ether of the diethylamino compound, 
(NEt,*CH,°CH,°O-CH,),CH’OH; the corresponding methiodide is 
described. R. B. 

[Mechanism of Oxidation Processes.] O. WarzBure (Bio- 


chem. Z., 1924, 152, 191—192).—A reply to Wieland and Bergel 
(A., 1924, i, 1172). J. ¥. 


Preparation of @-Keto-Bases. C. Mannicu (D.R.-P. 393633; 
from Chem. Zenir., 1924, ii, 1025).—Acetoacetic acid and its mono- 
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substitution products condense with formaldehyde and primar 

or secondary amines thus: (i) COMe-CHR°CO,H+CH,0+NHR*, 
= COMe-CHR:CH, NR’, + H,O + CO,; (ii) + 
2CH,0 + NH,R? = [(COMe:CHR:CH,],NR? + 2H,O + 2CO, (where 
R and R1=H or a univalent radical, R*=a univalent radical). 
It is sufficient to hydrolyse the acetoacetic esters, neutralise the 
solution, and treat the latter with the equivalent amount of amine 
hydrochloride; formaldehyde is then added to the well-cooled 
solution and left for an hour; concentrated hydrochloric acid is 
added during the condensation to maintain the acidity of the 
mixture. The resulting 6-keto-bases are precipitated by adding 
potassium hydroxide and purified by distillation in a vacuum; 
they are of value in the manufacture of drugs. Ethyl ethylaceto- 
acetate, formaldehyde, and dimethylamine afford «-dimethylamino- 
6-ethylbutan-y-one, b. p. 62—64°/14 mm., hydrochloride, m. p. 131°; 
ethyl ethylacetoacetate, piperidine, and formaldehyde afford 
a-piperidino-B-ethylbutan-y-one, b. p. 108—110°/15 mm., hydro- 
chloride, m. p. 136°: ethyl benzylacetoacetate, piperidine, and 
formaldehyde afford «-piperidino-8-benzylbutan-y-one, b. p. 180— 
183°/14 mm., hydrochloride, m. p. 144°. Ethyl acetoacetate, 
formaldehyde, and dimethylamine afford a mixture of «-dimethyl- 
aminobutan-y-one, b. p. 51—52°/12 mm., and «-dimethylamino- 
8-dimethylaminomethylbutan-y-one, b. p. 85—90°/12 mm., picrate, 
m. p. 136-5°. F. A. M. 


Mechanism of Reactions in the Carbamide Series. T. L. 
Davis (Proc. Nat. Acad. Sci., 1925, 141, 68—73).—Evidence is 
cited in favour of the view that the mechanism of many reactions 
in the carbamide series is the reversible combination of molecules, 
and all the carbamide derivatives studied “ dearrange ” or break 
down, often in more than one manner, but always in a predictable 
fashion analogous to that in which carbamide “ dearranges ” into 
ammonia and cyanic acid. The ease with which the various 
substituted carbamides undergo “dearrangement” is governed 
by the nature and position of the substituent groups. By applying 
the end-products as reagents it has been found possible to simplify 
a number of syntheses. J. 8. C. 


Action of Alkali Hydroxide on «-Bromo-c-ethylbutyryl- 
carbamide. G. Nrewserry (J. Chem. Soc., 1925, 127, 295—307).— 
Interaction of «-bromo-«-ethylbutyrylcarbamide, 

and 2N-sodium hydroxide (cf. Rosenmund and Hermann, A., 
1912, i, 244) yields: (a) «-ethylcrotonylcarbamide, m. p. 198°, (b) a 
small amount of the isomeride, m. p. 158°, probably formed directly 
by elimination of hydrogen bromide, (c) «-ethylcrotonamide, m. p. 
104°, (d) two «-ethylcrotonic acids, (e) diethyl ketone, and (f) its 
equivalent of cyanide, perhaps due to intermediate formation of 
«-bromo-a-ethylbutyramide (cf. Mannich and Zernik, A., 1908, 
i, 399), (g) carbamide, and (h) s-bisdiethylglycollylcarbamide, 
b. p. 283—286°/760 mm., m. p. 29° (cf. Clemmensen and Heitman, 
A., 1908, i, 771); its silver salt with ethyl iodide gives bis-«-ethoxy- 
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a-ethylbutyrylearbamide, b. p. 240°, hydrolysed to «-ethoxy-«-ethyl- 
butyramide, m. p. 36°. «a-Bromo-«-ethylbutyrylcarbamide or 
a-ethylcrotonylearbamide is hydrolysed to «-ethylerotonic acid 
by alkali, which under similar conditions does not appreciably affect 
the corresponding amides. 

Labile «-ethylcrotonylearbamide, m. p. 198°, is converted by 
hydrogen bromide into the stable isomeride, m. p. 158°, whilst 
either, with hydrogen bromide, yields a small amount of 6-brome- 
a-ethylbutyrylcarbamide, m. p. 179°. By hydrogen bromide, heat, 
or concentrated alkali, labile «-ethylcrotonamide, m. p. 104°, is 
converted into the stable isomeride, m. p. 118°. The stable forms 
of carbamide or amide on treatment with concentrated alkali give 
stable «-ethylecrotonic acid, whereas the labile isomerides give a 
mixture of the two acids. From the acid chloride, only stable 
forms of carbamide, amide, and acid are obtained. On reduction the 
carbamides yield «-ethylbutyrylcarbamide, which is hydrolysed to 
«-ethylbutyramide, also obtained by reduction of the «-ethy]- 
crotonamides. The amides are more readily attacked by bromine 
than are the carbamides, that of m. p. 104° giving «8-dibromo-«-ethy]- 
butyramide, m. p. 128°, whilst that of m. p. 118° gives the isomeride, 
m. p. 79°; the carbamide, m. p. 198°, forms «8-dibromo-«-ethylbutyryl- 
carbamide, m. p. 143°, whilst that of m. p. 158° forms the isomeride, 
m. p. 112°. F. M. H. 


Preparation of CC-Substituted Succinimides. FarBwERKE 
vorm. Lucius, & Bruntne, M. BocKMUHL, and A. ScHwARz 
(D.R.-P. 389948; from Chem. Zentr., 1924, ii, 889—890).—CC-Sub- 
stituted succinimides are prepared from succinic acids containing 
at least one aryl group, and alkyl groups, and from their derivatives 
(such as anhydrides, ester-acids, di-esters, ester-nitriles, nitriles, 
ester-amides, or diamides) by the methods generally used for pre- 
paring succinimide. The imides have the general formula 


(R'=aryl; R", R'Y=H or alkyl). 

Thus, «-phenylbutyronitrile is treated with sodamide in ether, 
and the resultant sodium compound heated with ethyl bromoacetate ; 
the resultant nitrile, CPhEt(CN)-CH,°CO,Et, b. p. 155—170°/ 
11 mm., is added to strong sulphuric acid, affording ethyl «-phenyl- 
a-ethylsuccinamate, m. p. 105°, which is converted by dilute alkali 
into «-phenyl-«-ethylsuccinimide, m. p. 99°, which is also obtained 
by heating the ester-amide at 200°, or by heating the ester-nitrile 
with alcoholic ammonia at 190—195°. In a similar manner, 
«-phenyl-«-isopropylsuccinimide, m. p. 107°, is prepared from ethyl 
a-phenylisopropylsuccinamate, m. p. 107°, and «a-phenyl-«-allyl- 
succinimide, m. p. 89°, from ethyl «-phenyl-«-allylsuccinamate, m. p. 
98°. The ester-amides are obtained by hydrolysis of corresponding 
nitriles, b. p. 175—178°/14 mm., 170—173°/12 mm., respectively, 
with strong sulphuric acid, the ester-nitriles themselves being formed 
from ethyl bromoacetate and the sodium compounds of «-phenyl- 
8-methylbutyronitrile, b. p. 123—124°/15 mm., or «-phenyl-Av- 
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pentenonitrile, b. p. 131—133°/15 mm., respectively, the nitriles 
being obtained by alkylation of phenylacetonitrile. 

a-Bromo-«-ethylbutyronitrile (obtained by distilling the corre- 
sponding amide with phosphoric oxide) condenses with sodio- 
phenylmalononitrile to give «-cyano-x«-phenyl-«' «' -diethylsuccino- 
nitrile, (CN),CPh-CEt,°CN, b. p. 100°/10 mm., m. p. 74°, which 
eliminates ammonia aad carbon dioxide on heating with aqueous 
alkali to give «-phenyl-«'«’-diethylsuccinimide, m. p. 110°. 

The sodium compound of «-phenylbutyronitrile condenses with 
ethyl «-bromobutyrate to give the nitrile, CEt,(CN)-CHEt-CO,Et, 
b. p. 180°/19 mm., which is hydrolysed by strong sulphuric acid 
to the ester-amide, which yields «-phenyl-a«' -diethylsuccinimide, m. p. 
119°, on heating with ammonia at 120°. The products have a 
powerful soporific and sedative effect, and are free from deleterious 
action on the stomach and general condition. F. A. M. 


Preparation of Tetramethylguanidines. M. ScHENcK and 
F. voN GRAEVENITZ (Z. physiol. Chem., 1924, 141, 132—145).—The 
yield of a«$y-tetramethylguanidine (Schenck, A., 1912, i, 425) 
is considerably improved when Lecher and Graf’s (A., 1923, i, 761) 
modification of the method is employed. ««$8-Tetramethyl- 
guanidine (cf. Schenck, loc. cit.) may be obtained under the same 
conditions from NNS-trimethyl-y-thiocarbamide and dimethyl- 
amine. It is also formed when cyanogen iodide is heated on a 
water-bath with excess of anhydrous dimethylamine for half an 
hour. as-Dimethylthiocarbamide has m. p. 164°, which is some- 
what higher than the value given in the literature. E. 8. 


Double Ferrocyanides of Hydrazine and Metallic Elements. 
P. R. RAy and P. N. D. Gupta (Z. anorg. Chem., 1924, 140, 81— 
92).—Potassium ferrocyanide solution is treated with concentrated 
hydrochloric acid until it becomes turbid and the solution is then 
cleared by the careful addition of water. Excess of ether then 
precipitates ether—-ferrocyanide, which is dissolved in alcohol and 
re-precipitated with ether. On solution in water hydroferrocyanic 
acid is formed, which is neutralised with hydrazine hydrate and 
the salt precipitated with excess of alcohol, first as an oil which 
later turned to a horny, bright yellow mass. This is soluble in 
water and yields amorphous compounds, insoluble in dilute mineral 
acids,'‘on precipitation with salts of copper, nickel, cobalt, iron, 
and zinc. The composition varies with the manner of precipitation, 
but the precipitates have the general formula 

No regularity in the values for different metals with the same 
procedure was found. All the compounds are unstable in air and 
are decomposed by sodium hydroxide giving the metallic hydroxide, 
and all but the iron salts are acid. L. J. H. 


Preparation of Pure Calcium Cyanamide. K. Yasupa 
(Tech. Rep. Téhoku, 1924, 4, 153—158).—Crude calcium cyan- 
amide (1 part) is shaken during 3 hours with water (4 parts), and 
the calcium precipitated from the solution by addition of aluminium 
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sulphate. Evaporation of the filtrate, after addition of ammonia, 
gives a 60% yield of dicyanodiamide. Calcium cyanamide (purity 
99-71%) is obtained by heating dicyanodiamide (70 parts) and 
calcium oxide (30 parts) in an atmosphere of nitrogen at 900—920° 
for 15—20 minutes and allowing the product to cool out of contact 
with air. C. 


Fluorides of Organo-metallic Compounds. III. Thallium 
land Aryl Fluorides. E. Krause and A. von Grossz (Ber., 
1925, 58, [B], 272—275).—Thallium dimethyl fluoride, TlMe,F, 
decomp. above 230° when slowly heated, is prepared by the action 
of silver fluoride on a warm aqueous solution of thallium dimethyl 
bromide; the corresponding dodecahydrate is described. Thallium 
diethyl fluoride, decomp. above 170° when slowly heated, and its 
(%) dodecahydrate are obtained similarly. Thallium diphenyl 
fluoride has m. p. 305—310° (decomp.) when cautiously heated. 
The thallium dipheny] ion is characterised by its ability to form a 
very sparingly soluble nitrate. In contrast to the corresponding 
chlorides, bromides, and iodides, the fluorides described above are 
freely soluble in water, the series thus resembling the simple thallous 
and silver halides. H. W. 


Residual Affinity and Co-ordination. XXIII. Interactions 
of Trimethylstibine and Platinic and Palladous Chlorides. 
G. T. Moraan and V. E. Yarstery (J. Chem. Soc., 1925, 127, 184— 
190).—Trimethylstibine reduces chloroplatinic acid and, in alcoholic 
solution, gives (I) an orange, insoluble compound and (II) bistri- 
methylstibinedichloroplatinum, [2Me,Sb,PtCl,], which is yellow and 
soluble; in aqueous solution, only (I) is formed, which by heating 
at 60° is converted into (II). Either (I) or (II) with excess of 
trimethylstibine yields (III) tetrakistrimethylstibineplatinous chloride, 
[Pt,4Me,Sb]Cl, (characterised by its chloroplatinate), and this with 
potassium chloroplatinate gives (I), which is therefore tetrakistri- 
methylstibineplatinous chloroplatinate, [Pt,4Me,Sb]PtCl,. (III) with 
chloroplatinic acid gives tetrakistrimethylstibineplatinous chloro- 
platinate, [Pt,4Me,Sb]PtCl,, which is hydrolysed by excess to (I) 
and (II); (III) is converted by palladous chloride into tetrakistri- 
methylstibineplatinous chloropalladite. 

Trimethylstibine and palladous chloride give bistrimethylstibine- 
dichloropalladium, [2Me,Sb,PdCl,], (yellow), which is converted 
by excess of trimethylstibine into tetrakistrimethylstibinepalladous 
chloride, [Pd,4Me,Sb]Cl,, (orange); this is converted by dilute 
hydrochloric acid into trimethylstibinedichloropalladium hydro- 
chloride, [Me,Sb,PdCl,]H, which is comparatively 


Direct Combination of Ethylenic Hydrocarbons with 
Hydrogen Sulphites. I. Ko_ker and A. Lapwortu.—(See i, 
353.) 

Migratory Tendencies of Organic Radicals. I. M. 


TirFeNrAU and A. Orixnov (Bull. Soc. chim., 1924, [iv], 35, 
1639—1653).—A review of published information on the migration 
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of radicals in such changes as the pinacolinic transposition, various 
other reactions being discussed. The comparative migratory ten- 
dencies bear no simple relation to the comparative affinities (cf. 
A., 1923, i, 333; 1924, i, 283, 729). W. A. S. 


Benzene Ring Problem. E. Scurorr (Z. Elektrochem., 
1925, 31, 53—54).—An electronic model of the benzene ring based 
on the theory of Kossel is described. It is shown to afford a satis- 
factory explanation of certain chemical properties of benzene and 
its derivatives. N. H. H. 


Mechanism of Substitution Reactions in the Aromatic 
Nucleus. H. J. Prins (Rec. trav. chim., 1925, 44, 166—172; 
cf. A., 1919, i, 71; this vol., i, 18; Barnett, A., 1924, i, 1292; 
Barnett and Matthews, this vol., i, 18).—It is claimed that the 
author’s theory of substitution in the aromatic nucleus, involving 
the equilibrium between atom-energy and bond-energy, receives 
experimental confirmation from various sources. It is considered 
that for analogous reactions, the velocity is determined by the 
amount of atom-energy. By applying the electronic theory of 
valency, it appears that “electrophilic ” atoms (atoms showing a 
pronounced tendency to take up electrons), if directly attached to 
the nucleus, are op-directing, but if attached indirectly by a less 
electrophylic atom are m-directing, which agrees with the deduc- 
tions from the original theory. The bond between the nucleus 
and a m-directing group is non-polar and the bond-energy small, 
whilst between the nucleus and op-directing groups it is more 
polar, with considerable bond-energy. When there is more than 
one substituent, the dominating group is probably the one with 
the more polar character. F. M. H. 


Syntheses by Means of Organic Peroxides. I. Action 
of Benzoyl Peroxide and some of its Derivatives on Boiling 
Benzene. H. GeLissen and P. H. Hermans (Ber., 1925, 58, 
[B], 285—294).—The decomposition of benzoyl peroxide dissolved 
in boiling benzene results in the formation of carbon dioxide, 
benzoic acid (partly in the form of unidentified esters), diphenyl, 
phenyl benzoate, bisdiphenylyl, and a resinous material from which 
1 : 4-diphenylbenzene can be extracted in small amount. Reaction 
occurs mainly according to the schemes: Ph*CO-O-O-CO-Ph+ 
C,H, —> and Ph-CO,Ph+C,H,+CO,. 
1 : 4-Diphenylbenzene and bisdiphenylyl are produced by the action 
of the peroxide on diphenyl and 1 : 4-diphenylbenzene, respectively, 
whereby also benzoic acid, carbon dioxide, and complex esters of 
benzoic acid are formed; these substances are also produced by 
the action of benzoyl peroxide on diphenyl at 110°. The par- 
ticipation of benzene in the reaction, contrary to the statement of 
Lippmann, is established by the weights of the products and by 
the observation that p-chlorobenzoyl peroxide, m. p. 137—138° 
(decomp.) (prepared by the action of sodium hydroxide and hydrogen 
peroxide on p-chlorobenzoy] chloride in the presence of acetone), is 
transformed by boiling benzene into carbon dioxide, p-chlorobenzoic 
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acid, and 4-chlorodiphenyl, whereas, according to Lippmann, 
4 : 4’-dichlorodiphenyl should be produced: (C,H,Cl-CO-O), —> 
C,H,Cl-C,H,Cl+-2CO,. Further, m-nitrobenzoyl peroxide and benz- 
ene yield carbon dioxide, m-nitrobenzoic acid, and m-nitrodiphenyl. 
The thermal decomposition of benzoyl peroxide results in the 
evolution of approximately 1 mol. of carbon dioxide from each 
molecule of peroxide; diphenyl is also produced in small amount. 
In the presence of certain catalysts (which will be described sub- 
sequently), decomposition proceeds very uniformly with evolution 
of nearly 2 mols. of carbon dioxide and formation of diphenyl in 
excellent yield. H. W. 


Condensation Reactions with Nitrosyl Chloride. A. 
Scuaarscumipt and M. Rarck (Ber., 1925, 58, [B], 348—352).— 
In continuation of the investigation of the action of nitrogen 
peroxide on benzene and halogenated benzenes in the presence of 
aluminium chloride (Schaarschmidt, this vol., i, 123), it is shown 
that reaction only occurs to a very slight extent when nitrosyl 
chloride is brought into contact with aromatic hydrocarbons in the 
presence of aluminium chloride at the atmospheric temperature 
owing to the stability of the additive compound of aluminium 
chloride and nitrosyl chloride. The authors’ theory that the 
hydrocarbon and not the acid chloride is activated by aluminium 
chloride in the Friedel-Crafts reaction appears thus to receive 
further confirmation. If the mixture is warmed hydrogen chloride 
is evolved and the residue yields p-aminodiphenyl in addition to 
resinous, brown condensation products and a little phenol and 
bases with an odour of pyridine. The yield of condensation pro- 
ducts increases with increasing proportion of aluminium chloride 
and the amount of amorphous products increases with rise of 
temperature. H. W. 


Separation of o- from p-Nitrotoluene and o- from p-Nitro- 
chlorobenzene by Rectification in a Vacuum. VY. MoLinari 
(Atti Congr. Naz. Chim. Ind., 1924, 402—406).—Rectification of 
mixtures of o- with p-nitrotoluene or o- with p-nitrochlorobenzene 
at a pressure of about 20 mm. by means of a column containing 
Lessing or Prym rings and capped with an automatic dephlegmating 
device yields the components in almost pure oemeeat — 


Alkali Salts of Aromatic N-Halogenosulphonamides. 
CHEMISCHE voN Heypen A.-G. (D.R-P. 390658; from 
Chem. Zentr., 1924, ii, 888).—Alkali salts of aromatic N-halogeno- 
sulphonamides are prepared by treating the sulphonamides or 
their salts with calcium hypohalogenites and alkali salts. Thus, 
the calcium salt of p-toluenesulphonamide is added to an aqueous 
suspension of calcium hypochlorite, stirred for several hours, and 
sodium p-toluenesulphonchloroamide precipitated from the filtered 
solution by adding sodium chloride or acetate; sodium p-toluene- 
sulphonbromoamide and benzenesulphonchloroamide are prepared 
analogously. The products, free from calcium salts, serve as 
disinfecting or bleaching agents. F. A. M. 
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Hydrolysis of Acylchloroamines in Water. F. G. Soper 
(J. Chem. Soc., 1925, 127, 98—102).—Owing to the slight extent 
of the reversible hydrolysis of chloroamines in water, ‘NCl+-H,O0 <—- 
*NH+HCIO, the hydrolysis has been studied in the presence of 
another amine the conditions of equilibrium of which are known. 
p-Toluenesulphondichloroamide was selected for reasons previously 
given (A., 1924, i, 1176). The method employed depends on the 
following considerations. p-Toluenesulphondichloroamide dissolves 
in solutions of anilides with the formation of the corresponding 
chloroamines : 


C,H, SO,"NHCI 
| 4° ArAcNCl 
C,H,SO,"NH, 


From the increase in the solubility of the sulphondichloroamide, as 
measured by the thiosulphate titre of the saturated solution, the 
concentrations of the chloroamines formed in solution can be 
calculated. The determination of the solubility of p-toluenesulphon- 
dichloroamide in solutions of anilides was carried out in the same 
way as that in aqueous solutions of p-toluenesulphonamide (cf. 
Soper, loc. cit.). The hydrolysis constant is given by the expression 
[HClO ][anilide]/[{chloroamine ]|=[HCI10 ]x/(d—z). The following 
values for k;, x 107 have been determined : N-chloroacetanilide, 7-27 ; 
N-chloroformanilide, 2-4; N-chloroaceto-o-toluidide, 3-3; N-chloro- 
aceto-p-toluidide, 22-0; No-dichloroacetanilide, 6-9; Np-dichloro- 
acetanilide, 15-0. A comparison of these values with those of the 
ionisation constants of similarly substituted compounds and with 
the equilibrium constants of the hydrolysis of anilides into amine 
and acid (cf. McBain and Davies, A., 1912, ii, 33) is given, and 
shows that the relative effects of the o- and p-methyl groups on 
the hydrolysis of the chloroamines and the ionisation of the amines 
are almost identical, as are also those of the o- and p-chlorine 
atoms on the chloroamines and the phenols. A. C. 


Electrochemical Oxidation of Homologues of Benzene. I. 
m-Xylene. F. FicuTer and J. Meyer (Helv. Chim. Acta, 1925, 
8, 74—83; cf. A., 1924, i, 629).—The electrochemical oxidation of 
m-xylene in an emulsion with aqueous sulphuric acid yields small 
quantities of m-tolualdehyde and isophthalic acid. When the 
oxidation is conducted in sulphuric acid—acetone solution, the same 
products are observed together with the intermediate m-toluic acid, 
whilst a second type of oxidation gives rise to 1 : 3: 4-xylenol, 
toluquinone, dixylenol, [3 : 5: 2-C,H,Me,(OH),], m. p. 137-5° (di- 
acetyl derivative, m. p. 109-5°, monomethyl ether, m. p. 88°), and 
p-xyloquinone. The production of the quinone of the para series 
from specially purified m-xylene was confirmed and found to be 
due to the intermediate formation of dimethyl-y-quinol hydrate, 
converted into the p-xyloquinone by acids (Bamberger and Brady, 
A., 1901, i, 142). This constitutes a new method for preparing 
v-quinols. G. B. 

VOL. CXXVIII. i. 
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ing Closures in the Meta Position in the Benzene Series. 
III. J. von Braun and O. Eneen (Ber., 1925, 58, [B], 281—285; 
ef. A., 1920, i, 87, 251).—ww’-Dibromomesitylene is most advant- 
ageously prepared by the action of bromine vapour (1 mol.) on 
boiling mesitylene and treatment of the product with an additional 
molecule of halogen at 130°. It is converted rapidly by potassium 
cyanide into 5-methylphenylene-1 : 3-diacetonitrile, b. p. 224— 
225°/14 mm., m. p. 73°, the homogeneity of which is established 
by its hydrolysis to 5-methylphenylene-1 : 3-diacetic acid, m. p. 173°, 
and smooth oxidation of the latter to trimesic acid. When reduced 
with sodium and alcohol, the nitrile gives the corresponding di- 
amine in amount too small for extended investigation and, mainly, 
the secondary amine, C,,H,,:-NH, b. p. 110—111°/13 mm., which 
yields a non-crystalline nitroso derivative and benzenesulphonyl 
compound and a quaternary methiodide, C,,H,,NI, m. p. 253° 
(corresponding chloroplatinate, C,H, m. p. 233°). The 
methiodide is converted by treatment with silver oxide followed by 
distillation of the ammonium base in a vacuum into water, di- 
methylamine, and a hydrocarbon (I or II), b. p. 71—72°/14 mm., 
d, 0-9012, nj} 1-5371, which yields a dibromide, m. p. 90°. The 


\_cH CH Me” \_CHMe 
CH:CH 


smooth oxidation of the hydrocarbon to trimesic acid and the 
presence of only one double bond proves that the C,H, complex 
must be united in the form of a ring to two meta carbon atoms 
of the benzene nucleus. H. W. 


Preparation of Quaternary Hydrocarbons. E. R. TRoTMAN 
(J. Chem. Soc., 1925, 127, 88—95).—Attempts are described to 
prepare quaternary hydrocarbons of the type (CH,Ph),CR'R". 
6-Bromo-a-phenyl-B-methylbutane, CH,Ph-CMeEtBr, an oil with 
mint odour and irritating action on the eyes, decomposing on 
distillation under 11 mm., is obtained in almost theoretical yield 
by the action of hydrogen bromide on benzylmethylethylcarbinol 
(cf. Konovalov, A., 1904, i, 496). Magnesium ethyl bromide reacts 
with §-bromo-«-phenyl-§-methylbutane with evolution of ethane 
and ethylene and formation of an oil, b. p. 195—205°, which appears 
to contain «-phenyl-§-methyl-At-butene and probably «-pheny]l- 
6-methylbutane, b. p. 203—204°. The presence of any quaternary 
hydrocarbon could not be proved. An attempt to convert the 
bromide into a Grignard compound and react on it with ethyl 
bromide resulted in the same products. Dibenzylmethylcarbinol, 
a sweet-smelling liquid, b. p. 195—200°/14 mm. (slight decomp.), 
prepared from magnesium benzyl chloride and ethyl acetate, was 
converted into $-bromo-«-phenyl-8-benzylpropane, (CH,Ph),CMeBr, 
prisms, m. p. 78-5°, which loses hydrogen bromide on heating, even 
under 0-2 mm. It reacted with magnesium ethyl bromide, giving 
off a mixture of gases consisting of 42% of ethane and 58% of 
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ethylene, and formed a yellow oil from which a small amount of 
a6-diphenyl-By-dibenzyl-By-dimethylbutane, m. p. 171° (cf. Spath, 
A., 1914, i, 1), was isolated. The main product was a mixture of 
ay-diphenyl-8-methylpropane (1), b. p. 290—294°, and an olefine (II), 


MgEtBr MgEtBr 
(I.) CHMe(CH,Ph),+C,H,+MgBr, <—— CMeBr(CH,Ph), ——> 
C,H,+MgBr,+CHPh:CMe-CH,Ph (II-) 


b. p. 294—296°, believed to be 
As-propene. The quaternary hydrocarbon expected, «-phenyl- 
6-benzyl-8-methylbutane, was not present in the reaction products. 
8-Bromo-a«-phenyl-8-benzylpropane reacted with magnesium benzyl 
chloride at 100° to form an oil which gave a small quantity of 
a-phenyl-B8-dibenzylpropane, m. p. 113°; the main product con- 
tained the olefine (II), and probably (I). Tribenzylmethy] bromide 
treated with magnesium ethyl bromide gave a small yield of hexa- 
benzylethane, m. p. 82—83° (cf. Schmerda, A., 1909, i, 563); the 
main product was 
CHPh:C(CH,Ph),, 

m. p. 42—43°, which Orékov and Grinberg (A., 1917, i, 450) 
described as a viscous oil. Tribenzylmethyl bromide reacts with 
magnesium benzyl bromide to form «y-dipheny]-8-benzyl-A*-propene 
(see above) as chief product, but about 5% of the yield consisted 
of tetrabenzylmethane, C(CH,Ph), 
cubic crystals, m. p. 164°. As there seemed to be indications that 
the halogen atom of tertiary halides is more readily displaced by 
a benzyl than by an ethyl group, 8-bromo-«-phenyl-8-methylpropane, 
a liquid which does not distil unchanged under 11 mm., was treated 
with magnesium benzyl bromide. «-Phenyl-8-benzyl-8-methylprop- 
ane, (CH,Ph),CMe,, b. p. 293—294°, was isolated, but about 
50% of the product consisted of «-phenyl-8-methyl-A*-propene, 
b. p. 181° (cf. Klages, A., 1904, i, 497). It is concluded that the 
reaction between Grignard reagents and tertiary halogen derivatives 
does not follow the normal course. Spiith’s (loc. cit.) view of the 
mechanism of the reaction is criticised. In an attempt to prepare 
diketones of the type COPh-:CR(CH,Ph)-CO-Me, benzylbenzoyl- 
acetone, C,,H,,0,, m. p. 60—61°, yield 50%, was prepared from 
the sodium derivative of benzoylacetone and benzyl chloride; 
on treatment with sodium ethoxide and ethyl bromide, it lost an 
acetyl group, giving phenyl 8-phenylethyl ketone instead of the 
quaternary hydrocarbon hoped for. A. C. 


Perylene and its Derivatives. VII. A. Zinxe, F. LINNER, 
and O. WoLFBavER (Ber., 1925, 58, [B], 323—329).—3 : 9-Di- 
benzoylperylene (cf. Scholl, Seer, and Weitzenbéck, A., 1910, 
i, 616) loses hydrogen chloride when heated with aluminium chloride 
at 180° and yields isoviolanthrone. Bromination of dry perylene 
or of the hydrocarbon dissolved in sulphuric acid, nitrobenzene, 
glacial acetic acid, carbon tetrachloride, or carbon disulphide gives 
a mixture of 3: 10-dibromoperylene, m. p. about 190° (the con- 
stitution of which is established by its oxidation by sulphuric acid 
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to 3: 10-perylenequinone; cf. Zinke and Unterkreuter, A., 1920, 
i, 541), and 3:9-dibromoperylene, m. p. 289-5—291°, which is 
oxidised by concentrated sulphuric acid to a new perylenequinone. 
The constitution of the latter bromo compound follows from its 
conversion by benzoyl chloride and aluminium chloride in the 
presence of carbon disulphide into 3 : 9-dibromo-4 : 10-dibenzoyl- 
perylene, m. p. about 355° (decomp.) after darkening at 340°, and 
the conversion of this substance by aluminium chloride at 170° 
into isoviolanthrone. 


Perylene and its Derivatives. VIII. A. Zinxe, A. Pon- 
Gratz, and K. Funke (Ber., 1925, 58, [B], 330—332)—A con- 
venient method for the chlorination of perylene consists in the 
gradual addition of regulated amounts of hydrogen peroxide and 
hydrochloric acid, each diluted with glacial acetic acid, to a 
solution of perylene in nitrobenzene. The following substances 
are obtained in this manner: 3 : 9-dichloroperylene, m. p. 280— 
281°, the constitution of which is established by its conversion 
successively into 3 : 9-dichloro-4 : 10-dibenzoylperylene, which does 
not melt below 360°, and isoviolanthrone (cf. preceding abstract) ; 
(2) 3: 10-dichloroperylene ; tetrachloroperylene, m. p. 350°, in which 
the chlorine atoms probably occupy the 3: 4:9: 10-positions and 
from which a halogenated isoviolanthrone cannot be produced; 
hexachloroperylene, m. p. 356—357°, 


Closure of the Fluorene Ring in the Di-«-naphthylmethane 
Series. O. I. Maacipson (Ber., 1925, 58, [B], 433—442; cf. 
Schmidlin and Massini, A., 1909, i, 561; Tschitschibabin and 
Magidson, A., 1915, i, 239).—The action of crystalline phosphoric 
acid on di-«-naphthylcarbinol proceeds in accordance with the 
scheme 2(C,,H,),CH-OH —> [(C,,H,),CH],0 —> 
—>2(<CoH,)sCH», in which the velocities of the individua 
phases are of a closely similar order of magnitude. The product 
contains about 65° of di-«-naphthafluorene, 10% of tetra- 
«-naphthylethylene, and 25°/, of a difficultly separable mixture of 
the hydrocarbons. By conducting operations under diminished 
pressure, it is possible to make tetra-«-naphthylethylene the main 
product of the change. The correctness of the assumed course of 
the action is confirmed by the observation that di-«-naphthafluorene 
is formed from tetra-«-naphthylethylene when the latter is boiled 
with zine dust and glacial acetic acid in the presence of hydrogen 
chloride. The action of phosphoric acid on tetra-«-naphthy]l- 
ethylene is more complicated and leads to the production of di- 
a-naphthylmethane and bisdi-a«-naphthafluorenyl, CyH5., m. p. 
345—350°, which is synthesised from di-«-naphthylfluorenyl 
bromide and copper powder and from magnesium di-«-naphthy]- 
fluorenyl bromide and iodine. The tendency of derivatives of 
di-«-naphthylmethane to form the fluorene ring is illustrated by 
the conversion of di-«-naphthyl ketone by phosphorus penta- 
chloride into di-«-naphthafluorenone chloride, m. p. 256—258°, 
which is quantitatively transformed by boiling amyl alcohol in 
the presence of sulphuric acid into di-«-naphthafluorenone. Benz- 
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hydrol is converted by phosphoric acid at 200° into tetraphenyl- 
ethylene, diphenylmethane, and benzophenone, whereas xanthydrol 
yields a mixture of xanthone and xanthene. 

Tetra-«-naphthylethylene differs from tetraphenylethylene in 
that it does not add halogen. Further, the latter hydrocarbon 
is smoothly converted by phosphorus pentachloride into benzo- 
phenone chloride, whereas tetra-«-naphthylethylene gives di- 
a-naphthafluorenyl chloride, m. p. 220—222°, the identity of which 
is established by its production from di-«-naphthafluorenol and 
hydrogen chloride in glacial acetic acid solution at 100°. 

The action of copper powder in the absence of air and moisture 
on di-«-naphthafluorenone chloride in the presence of benzene 
yields bisdi-«-naphthafluorenylene, m. p. 308—310°, which 
can be reduced to bisdi-«-naphthafluorenyl and, like tetra-a- 
naphthylethylene, does not add bromine, but forms a dibromo 
derivative, C,.H,.Br,, decomp. 380° after darkening at 325°. 
Attempts to cause magnesium di-«-naphthafluorenyl bromide to 
react with xanthone vesulted in the production of bisdi-«-naphtha- 
fluorenyl. We 


Aniline Hydrogen Salts of Acids of the Oxalic Series. O. 
RaMBEcH (J. Pharm. Chim., 1925, [viii], 14, 150—154).—Succinic, 
malic, and tartaric acids form no ammonium salts. Glutaric and 
adipic acids and, contrary to the account in the literature, sebacic 
acid form no aniline salts. By mixing aqueous or alcoholic solutions 
of the calculated quantities of the constituents, the following salts 
were prepared: Aniline trihydrogen oxalate, 

(CO,H),,(CO,H)(CO,H,NH,Ph), 
m. p. 155° (decomp.); aniline trihydrogen malonate, m. p. 87—89°; 
aniline trihydrogen succinate, m. p. 127°; aniline trihydrogen malate, 
m. p. 138—139°, [a]j" 4:1° in water; aniline trihydrogen tartrate, 
m. p. 177°, [«]j, 15-9° in water. In no case except in that of oxalic 
acid could the corresponding normal or monohydrogen salt be 
obtained. W. E. E. 


Mechanism of the Formation of Thiocarbanilide. 8S. J.C. 
SNEDKER (J. Soc. Chem. Ind., 1925, 44, 74—76rT).—A nearly 
quantitative yield of thiocarbanilide was obtained when equi- 
molecular quantities of aniline and carbon disulphide were heated, 
whereas the yield was 62% when 2 mols. of aniline and 1 mol. of 
carbon disulphide were used. These facts do not accord with the 
view that the reaction occurs according to the equation CS,+ 
2NH,Ph=CS(NHPh),+H,S, nor with the view of Losanitsch 
(A., 1892, 55) that thiocarbanilide is a secondary product derived 
from phenylthiocarbimide and aniline. The intermediate product 
is phenyldithiocarbamic acid, NHPh-CS-*SH, and thiocarbanilide 
is formed from this by the condensation of 2 mols. with the removal 
of hydrogen sulphide and carbon disulphide: 2NHPh-CS‘SH — 
NHPh-CS:NPh-CS‘SH —> (NHPh),CS. When methylaniline is heated 
with carbon disulphide no thiocarbamide is formed because pheny]l- 
methylearbamic acid has no hydrogen attached to the nitrogen 
atom. Pure thiocarbanilide was obtained by adding slowly sulphur 
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dichloride (1 mol.) to a stirred mixture of aniline (4 mols.) and 
excess of carbon disulphide maintained at 6°. The precipitated 
aniline hydrochloride was removed and thiocarbanilide separated 
out in quantitative yield: 4NH,Ph+CS,+SCl,=2NH,Ph,HCl+ 
CS(NHPh),+2S. The thiocarbamides corresponding with o-, m-, 
and p-toluidine, m- and p-chloroaniline, o- and p- -phenetidine, and 
a- and 6- naphthylamine were prepared. o- and p-Nitroaniline 
failed to react. F. B. 


Nitration by Means of Nitrates. J. B. MENKE-(Rec, trav. 
chim., 1925, 44, 141—149).—Nitration is effected by means of acetic 
anhydride (cf. Bamberger, A., 1895, i, 261, 273; Orton, T., 1902, 
81, 806) together with an inorganic nitrate, such as ferric, cupric, 
nickel, cobalt, aluminium, cerium, or uranyl] nitrate. The reactions, 
which may be regulated by choice of a suitable nitrate and temper- 
ature, and by diluting the acetic anhydride with acetic acid, yield 
products free from tar, whilst one nitro compound may be obtained, 
although other methods may yield a mixture of isomerides. When 
aniline is treated with crystalline cupric (or ferric) nitrate and 
acetic anhydride below 30° and then at 30—36°, water precipitates 
o-nitroacetanilide; no oxidation occurs, whereas if a benzene 
solution of aniline is boiled with cupric nitrate, aniline-black is 
produced. Similarly, ethyl acetoacetate is nitrated with cupric 
nitrate and acetic anhydride at 50° and the nitroacetic ester formed 
is isolated as its potassium salt. Phenol is converted by ferric 
nitrate and acetic anhydride at 70—85° into picric acid, benzene 
at 80° into nitrobenzene, chlorobenzene at 40—45° into p-chloro- 
nitrobenzene, and toluene at 40° into o-nitrotoluene. 

By the use of cupric nitrate and acetyl chloride at —14°, phenol 
is simultaneously nitrated and chlorinated, yielding 4 : 6-dichloro- 
2-nitrophenol. The reagent may be modified by dilution with acetic 
acid, or by using a mixture of acetic acid and a phosphorus halide. 

Potassium hydrogen sulphate, aluminium sulphate, and cerium 
sulphate influence the hydration velocity of acetic anhydride, and 
a mixture of sulphate with acetic anhydride aad therefore be 
expected to exert a sulphonating action. F. M. H. 


Relation between Resin-forming Capacity and Chemical 
Constitution. W. Herzoc (Chem.-Ztg., 1925, 49, 119—120; 
ef. A., 1923, i, 1107).—The diarylthiocarbamides, CS(NHR),. 
which lose hydrogen sulphide on heating with formation of diary}- 
carbodi-imides, C(:NR),, form an important group of resin-forming 
substances, one of which, diphenylcarbodi-imide, C(°-NPh),, is a 
commercial article resembling colophony in its properties. A second 
group consists of the diarylolefine ketones, such as distyryl ketone, 
which without exception undergo polymerisation, forming lac 
resins when heated above their melting points, whilst by continued 
heating at a higher temperature they are converted into insoluble 
resins. The addition of further unsaturated groupings to the 
molecule containing these ‘‘resinophore”’ groups frequently causes 
the resinification to proceed so rapidly as to become explosive when 
the required temperature is reached. P. M. 
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Condensation of Phenylethylamine with s-Dichlorodi- 
methyl Ether. W. F. Suorr (J. Chem. Soc., 1925, 127, 269— 
271).—$-Phenylethylamine mols.), prepared by Wohl and Ber- 
thold’s method (A., 1910, i, 619), was mixed with s-dichlorodi- 
methyl ether (1-25 mols.) (ci. Stephen, Short, and Gladding, , am 
1920, 117, 513) in dry ether at the ordinary temperature in the 
presence of zine chloride, and the mixture heated at 100°. The 
product, a brown syrup, consisted of (59% 
yield) (Becker and Decker, A., 1912, 844, obtained B- ghangt- 
ethyldimethylamine) and di(@-phenylethylamino)methane, m. p. 153° 
(diacetyl derivative, m. p. 191°), corresponding with about ‘‘. of 
the phenylethylamine. A. C. 


Preparation of Primary, Secondary, and Tertiary Amines. 
K. Kinpuer (D.R.-P. 396453; from Chem. Zentr., 1924, ii, 1404). 
—Primary, secondary, and tertiary amines are obtained in excellent 

ield by the electrolytic reduction of acid amides, or of mono- or 
di-alkyl-substituted acid amides, at 40—50° in the presence of 
metals, such as arsenic, antimony, bismuth, tin, and lead, which 
form hydrogen compounds. The reduction is effected in acid 
solution in an organic solvent miscible with water, and the metal 
may be present in an electrode or as a salt. Thus benzamide in 
alcoholic hydrochloric or sulphuric acid in the presence of antimony, 
with a current density of 0-2—0-3 amp./cm.* with a lead cathode 
is converted quantitatively into benzylamine. Similarly, N-methy]l- 
phenylacetamide yields {-phenylethylmethylamine, b. p. 203°. 
N-Dimethyl-p-nitrophenylacetamide gives p-aminophenylethyldi- 
methylamine, m. p. 41—42°, b. p. 150°/18 mm., the diazo compound 
of which on boiling is converted into hordenine, the reaction estab- 
lishing the constitution of this alkaloid as p- -hydroxyphenylethyl- 
dimethylamine. R. B. 


Reactions of Diphenylamine. Preparation of Dipheny]l- 
benzidine. Action of Acids on Diphenylnitrosoamine in 
Aqueous-Alcoholic Solution. M.Marquryrot and H. Muraovur 
(Mém. Poudres, 1924, 21, 259—271, 272—-276).—These are reprints 
of papers already abstracted (cf. A., 1914, i, 577, 829). W. A.S. 


Iodine as a Catalyst in Reactions Involving Elimination of 
Hydrogen Halides. R. D. Drsar (J. Indian Inst. Sci., 1924, 
7, 235—251).—Iodine in small amount catalyses the reaction 
between some organic halides and primary, secondary, or tertiary 
amines; in some cases the reaction is assisted by the presence of 
sodium acetate. With tertiary amines, the replacement of methy] 
and ethyl by the benzyl radical was effected. 

Thus prepared, diphenylbenzylamine has m. p. 88—88-5°. 
Benzylmethylaniline has b. p. 161—162°/8 mm., dX} 1-0422, 
nz* 1-6008, and its picrate m. p. 128—128-5°. The following new 
substances are described. Diphenylbenzylamine hydrochloride and 
chloroplatinate; p-nitrodiphenylbenzylamine, m. p. 163°; diphenyl- 
p-nitrobenzylamine, m. p. 93-5°; diphenyl-p-aminobenzylamine, a 
viscid oil, forming a double zinc chloride, an acetyl derivative, m. p. 
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165—166°, and a benzoyl derivative, m. p. 136—-137°; as-phenyl- 
benzyl-p-phenylenediamine, CH,Ph:NPh-C,H,NH,, m. p. 100— 
101°, its zinc double chloride, m. p. 215—220°, acetyl derivative, 
m. p. 201°, and benzoyl derivative, m. p. 245—246°; 6-benzyl- 
phenthiazine, m. p. 90-5—91°, and the corresponding sulphone, 
m. p. 211—212°. B. F. 


Action of Hydrohalogen Acids (and Sulphuric Acid) on 
Arylhydroxylamines. KE. BaMBERGER (Annalen, 1925, 441, 
297—-318).—The experimental basis of results the theoretical 
significance of which has been previously discussed (A., 1921, 
i, 723). R. B. 


Nitro Derivatives of o-Cresol. G. P. Gipson (J. Chem. Soc., 
1925, 127, 42—48; cf. A., 1906, i, 837; 1907, i, 1030; 1921, 
i, 779)—o-Cresol has been nitrated at —15° by Hofmann and 
Millar’s method (A., 1881, 592). That part of the product volatile 
in steam, m. p. 55—65°, is mainly 3-nitro-o-cresol, m. p. 70°, b. p. 
102—103°/9 mm., with a small amount of the 3 : 5-dinitro compound. 
The residue from the steam distillation separated by means of 50% 
alcohol gives 3 : 5-dinitro-o-cresol and 5-nitro-o-cresol. The 5-nitro 
compound is dimorphous and is deposited from hot benzene in 
yellow needles (unstable form), which on being kept in the mother- 
liquor changes to the stable variety, large, colourless _ m. p. 
96°; the m. p. of the needles depends on the rapidity of the heating 
and may be as low as 75°. From aqueous alcohol or acetone, the 
monohydrate, m. p. 30—40° (cf. Neville and Winther, Ber., 1882, 
45, 2978), is deposited. Using a greater proportion of nitric acid 
(at 0°), the chief nitration product is 3: 5-dinitro-o-creso] with 
small quantities of the. 3- and 5-mononitro compounds. Pure 
3: 5-dinitro-o-cresol is obtained free from 5-nitro-o-cresol by 
formation of its sodium salt. Sodium 3: 5-dinitro-o-tolyloxide 
forms yellow, hydrated needles which change to a brick-red powder 
at 100°. Sodium 3-nitro-o-tolyloxide (sinters at 100°), sodiwm 5-nitro- 
o-tolyloxide, and pyridine 3: 5-dinitro-o-tolyloxide, C,.H,,0,Nsz, 
m. p. 96°, are described. Derivatives of 5-nitro-o-cresol are obtained 
in good yields by ordinary methods, but probably owing to the 
proximity of two groups ortho to the reacting hydroxyl group, 

oor results are obtained for the 3-nitro- and 3 : 5-dinitro-o-cresols. 
5-Nitro-o-tolyl acetate has m. p. 88°; 3-nitro-o-tolyl acetate, m. p. 
42°; 3: 5-dinitro-o-tolyl acetate, m. p. 96°. Of the benzoates, the 
5-nitro- has m. p. 128°; the 3-nitro-,m. p. 42°, b. p. 218—220°/ 
9 mm:; the 3:5-dinitro- has m. p. 132°. 5-Nitro-o-tolyl tolwene- 
p-sulphonate has m. p. 107°, the corresponding 3-nitro-, m. p. 66°, 
b. p. 205—210°/0-5 mm., 257°/11 mm. (decomp.). Very small 
quantities of 3-nitro-o-chlorotoluene and 3: 5-dinitro-o-chloro- 
toluene (m. p. 63°) are formed at the same time when benzoyl or 
toluene-p-sulphonyl chloride acts on the sodium compounds of the 
corresponding cresols (cf. Ullmann and Sané, A., 1912, i, 104). 

5-Nitro-o-tolyl methyl ether has m. p. 64°; Cain and Simonsen 
(T., 1914, 105, 2390) give 62°. From sodium 3-nitro-o-tolyloxide 


ORGANIC CHEMISTRY. i, 389 


and methyl sulphate a nearly theoretical yield of the methyl! ether, 
b. p. 121—122°/10 mm., m. p. 30°, is obtained, but if methyl 
hydrogen sulphate is present the yield is greatly reduced by the 
formation of sulphonic derivatives. Quantitative methylation 
takes place with sodium 3: 5-dinitro-o-tolyloxide and methyl 
sulphate, the occupation of the 5-position hindering the formation 
of sulphonic derivatives. Good yields of the methyl and ethyl 
ethers of 3-nitro- and 3 : 5-dinitro-o-cresols are obtained on heating 
the corresponding anhydrous sodium salts with methyl or ethyl 
toluene-p-sulphonates. A. C. 


Diazotisation and Nitration of 3 : 5-Dibromo-o-anisidine. 
L. Exton and C. JANSSEN, jun. (Rec. trav. chim., 1925, 44, 192— 
195; cf. Fuchs, A., 1915, i, 520).—3 : 5-Dibromo-o-anisidine is 
obtained as a colourless substance, m. p. 27° (Fuchs describes it 
as a yellow oil), by hydrolysing aceto-3 : 5-dibromo-o-anisidide 
m. p. 185—186°; the hydrochloride has m. p. about 200° (decomp.). 
The hydrobromide, or, better, the base, is mixed with potassium 
pyrosulphate and diazotised by adding to nitric acid at 0°. Water 
precipitates a by-product, and the filtrate is reduced, by heating 
with alcohol in presence of copper sulphate, to 5-bromo-3-nitro- 
anisole, m. p. 86°, whilst only a very small quantity of 3 : 5-dibromo- 
anisole is formed. F. M. H. 


Mechanism of the Transformation of Phenyl Ailyl Ethers. 
L. CLAIsEN and E. Trerze (Ber., 1925, 58, [B], 275—281; cf. A., 
1912, i, 965; 1913, i, 1175; 1919, i, 266)—Cinnamyl bromide, 
m. p. 28-2°, b. p. 130—131°/15 mm., prepared in 80—85% yield 
by stirring cinnamyl alcohol with hydrobromic acid (48%) at the 
atmospheric temperature, is converted by methyl-alcoholic sodium 
phenoxide solution into phenyl cinnamy] ether, m. p. 66—66-5°, 
b. p. 189—191°/13 mm., the constitution of which is established by 
its hydrogenation to phenyl y-phenylpropyl ether. The unsaturated 
ether is transformed in boiling diethylaniline into 0o-«-phenylallyl- 
phenol, b. p. 183—185°/12 mm. (phenylcarbamate, m. p. 91—91-5°), 
which is converted by glacial acetic and hydrobromic acids into 
3-phenyl-2-methylcoumaran, b. p. 167—168°/13 mm., 306°/760 mm. 
The presence of the phenyl group in the «-position in the side-chain 
of the phenol follows from the non-identity of the compound and 
its derivatives with o-y-phenylallylphenol and its derivatives 
(obtained by the action of cinnamyl bromide on sodium phenoxide 
in the presence of benzene). In a similar manner, p-tolyl cinnamyl 
ether is transformed into 3-«-phenylallyl-p-cresol, b. p. 191°/12-5 mm. 
(phenylcarbamate, m. p. 113-5—114-5°). It is thus established 
that in certain (and probably all) cases of indirect transformation 
the side-chain becomes attached to the benzene nucleus at the 
terminal carbon atom instead of at that which was previously 
attached to the oxygen atom. Union cannot, however, occur 
previous to the disruption of the molecule, since this would yield 
chromanes which are very stable and not convertible into allyl- 
phenols. H. W. 
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Sulphur Phenyl Chloride [Chlorothiolbenzene]. II. H. 
LrecuER [with F. Hotscunerper, K. K6BERLE, W. SPEER, and 
P. Stécki1y] (Ber., 1925, 58, [B], 409—416; cf. A., 1924, i, 728).— 
Chlorothiolbenzene may be prepared by the action of chlorine on 
diphenyl disulphide dissolved in carbon tetrachloride, but the 
process is less advantageous than the preparation from thiophenol. 
p-Thioltoluene and chlorine yield p-chlorothioltoluene, b. p. 77-5— 
78-5°(corr.)/2°5 mm., but a similar method cannot be applied to 
2-thiolnaphthalene, which, under these conditions, gives 1-chloro- 
2-chlorothiolnaphthalene (cf. Zincke and Eismayer, A., 1918, i, 385). 
Bromothiolbenzene is prepared in small yield by the action of 
bromine on thiophenol dissolved in carbon tetrachloride, but the 
product is too unstable to be isolated, and its formation is estab- 
lished by its conversion into benzenesulphendiethylamide. Chloro- 
thiolbenzene is converted by dilute sodium hydroxide solution 
into diphenyl disulphide and benzenesulphinic acid (benzene- 
sulphenic acid is doubtless produced primarily) and by methyl- 
alcoholic sodium methoxide solution into diphenyl disulphide 
and methyl benzenesulphenate, CgH;*SOMe, b. p. 88—89° (corr.)/4mm. 
By a complicated change phenol and chlorothiolbenzene give 
diphenyl disulphide and p-hydroxydiphenyl sulphide, which is 
isolated as its methyl ether. With silver benzenesulphinate, 
chlorothiolbenzene gives diphenyl disulphoxide, m. p. 43-5—45°. 
Magnesium phenyl bromide converts chlorothiolbenzene and chloro- 
thiol-p-toluene into diphenyl sulphide and phenyl p-tolyl sulphide, 
respectively. Ethylene is readily absorbed by a solution of chloro- 
thiolbenzene in carbon tetrachloride at the atmospheric temperature 
with production of phenyl 8-chloroethyl sulphide, b. p. 122°/13 mm. ; 
p-tolyl 6-chloroethyl sulphide, prepared similarly, has b. p. 139-5— 
140-5°(corr.)/17 mm., whereas o-nitrophenyl B-chloroethyl sulphide, 
prepared in ethylene bromide solution at 100°, has m. p. 50—52°. 
The physiological properties of the chloro compounds resemble 
those of di-8-chloroethyl sulphide. Benzenesulphendimethylamide, 
C,H;"S:NMeg, b. p. 63-5—64°(corr.)/3 mm., is prepared by the inter- 
action of chlorothiolbenzene and dimethylamine in anhydrous ether. 
Benzenesulphenanilide, m. p. 53—55°, and p-toluenesulphenanilide , 
m. p. 80—81°, are obtained in ethereal solution; nitrous acid con- 
verts p-toluenesulphenanilide into pp’-ditolyl disulphoxide, m. p. 
75-5—77°. The action of ammonia on chlorothiolbenzene in the 
presence of ether leads mainly to the production of benzenesul- 
phenimide, (Ph:S),NH, m. p. 126-5—128° (corr.) after softening at 
120°; the amide could not be isolated. p-Toluenesulphenimide, 
m. p. 103° (decomp.), was not obtained in the homogeneous con- 


dition. H. W. 


Valency Problem of Sulphur. VIII. H. Lecuer (Ber., 
1925, 58, [B], 417—422).—Attempts to apply to compounds of 
sulphur those methods (such as replacement of the group R in the 
compounds RX-XR by the group RX*) which have been shown to 
promote dissociation into radicals in the cases of compounds of 
nitrogen and carbon (cf. Goldschmidt, A., 1920, i, 257; Schlenk 
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and Mark, A., 1922, i, 1002), have failed to give any evidence of 
the existence of radicals with univalent sulphur. It appears that 
atoms and groups of atoms which readily give anions by union 
with electrons and therefore have a marked affinity for electrons 
are incapable of existence as free atoms or radicals. 

[With F. HotscHnEIpER.}—Dipheny] trisulphide, prepared by 
the action of thiophenol on sulphur dichloride, is obtained in an 
approximately homogeneous form by repeatedly freezing out the 
crude product from ether; it has m. p. about —5°. Attempts to 
prepare the compound from sulphoxylbisdiethylamide, thiophenol, 
and hydrogen chloride or by the action of hydrogen sulphide on 
thiocyanothiolbenzene or chlorothiolbenzene were less successful. 
It is decomposed by mercury at the atmospheric temperature 
into mercury sulphide and diphenyl disulphide. Dipheny] tetra- 
sulphide can be obtained in the crystalline condition, m. p. 34—35°, 
by the interaction of highly purified thiophenol and sulphur chloride 
inanhydrousether. It is an unstable substance which is decomposed 
by mercury at the atmospheric temperature into dipheny] disulphide 
and sulphur. The molecular weight in freezing benzene is normal 
and cannot be determined at higher temperatures owing to decom- 
position. Colour and thermochromism are such as would be 
expected from diphenyl tetrasulphide; there is no indication of a 
pronounced colour change suggesting the formation of radicals. 


H. W. 


Valency Problem of Sulphur. IX. New Class of Organic 
Radicals. H. K. and P. (Ber., 
1925, 58, [B], 423—424).—TIf a solution of benzenesulphenimide, 
(PhS),NH, in anhydrous ether or benzene is shaken with lead per- 
oxide and potassium carbonate an intensely violet solution is formed 
which does not obey Beer’s law. On evaporation of the solutions, 
colourless crystals are obtained which give violet solutions in 
indifferent media. The crystals doubtless contain the hydrazine 
(PhS),N-N(SPh), which is extensively dissociated in solution into 
radicals with bivalent nitrogen. The isolation of the hydrazine 
has not been effected, since the imide is oxidised only slowly by lead 
peroxide to which the radical itself is not indifferent. Silver oxide 
dehydrogenates the imide slowly and decomposes the radical 
instantaneously. o-Nitrobenzenesulphenimide under similar con- 
ditions gives a reddish-violet solution which is decolorised by nitric 
oxide and triphenylmethyl, and doubtless contains the corresponding 
radical. p-Toluenesulphenanilide gives a red solution when shaken 
with lead peroxide in the presence of benzene or ether. H. W. 


Constitution of Disulphoxides. II. C. J. Mrter and &. 
Smites (J. Chem. Soc., 1925, 127, 224—233;: cf. A., 1924, i, 275). 
—Formula (I) has usually been adopted for the disulphoxides, 
although much evidence has been brought forward in favour of 
(II) (cf. Gibson and Smiles, loc. cit.; Zincke, A., 1912, i, 763). 
AT (II) ( 


ill) Conclusive 
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evidence for (II) is now given. The following disulphoxides were 
prepared, those with dissimilar groups by the reaction of a silver 
sulphinate with the appropriate sulphur chloride: o-nitrophenyl 
p-toluenethiolsulphonate, m. p. 97°, 
alcoholic solution becomes blue with aqueous sodium hydroxide; 
o-nitrophenyl p-chlorobenzenethiolsulphonate, 
NO,°C,H,°S°SO,°C,H,Cl, 
m. p. 123°; o-nitrophenyl 2 : 5-dichlorobenzenethiolsulphonate, 
m. p. 142°; 2: 5-dichlorophenyl o-nitro- 
benzenethiolsulphonate, C,H,Cl,*S*SOg°CgH,NOg, m. p. 129°; 2 : 5-di- 
chlorophenyl 2 : 5-dibromobenzenethiolsulphonate, 

m. p. 119°; 2: 5-dibromophenyl 2 : 5-dichlorobenzenethiolsulphonate, 
C,H,Br,S-SO,°C,H.Cl,, m. p. 125°. Sulphur 2 : 5-dichlorophenyl 
chloride, C,H3Cl,"SCl, golden-yellow needles, m. p. 32—33°, is 
prepared by saturating a solution of the corresponding disulphide 
in carbon tetrachloride with chlorine; sulphur 2: 5-dibromo- 
phenyl bromide was obtained similarly as yellow crystals, but was 
too unstable for analysis, losing bromine with formation of di- 
sulphide. The disulphoxides react readily with Grignard reagents 
and high yields (63—90°%,) of the sulphinic acids have been obtained 
in every case examined, fission of the disulphoxide taking place 
apparently according to the scheme eR According to 


the symmetrical formula, aM .. fission of the molecule 
should result in a sulphoxide, and this has not been observed. 
The fate of the thioaryl group of the disulphoxide depends on 
the magnesium compound used; with magnesium methyl iodide 
the aryl methyl sulphide, Ar-S:Me, was usually obtained, but with 
magnesium phenyl iodide the disulphide and diphenyl were also 
observed. The substances were identified by comparison with 
authentic samples and by conversion into the methylsulphones. 
p-Chlorophenylmethylsulphone, CgH,Cl‘SSO,Me, has m. p. 96°; 
2 : 5-dichlorophenylmethylsulphone, CgH,Cl,,SO,Me, m. p. 88°. 
The argument that since the disulphoxides on reduction give di- 
sulphides the structure should be represented by (I) (cf. Hinsberg, 
A., 1908, i, 875; 1909, i, 6, 374; Fries, ibid., 1914, i, 676) is shown 
to be insufficient, and accords equally with the thiosulphonate (IT) 
structure. Experiments are described which show that fission of 
the molecule takes place during reduction with hydrogen iodide 
(cf. Hinsberg); for example, when o-nitrophenyl p-toluenethiol- 
sulphonate, and o-nitrophenyl -chloro- 
benzenethiolsulphonate, NO,°C,H,’S°SO,°C,H,Cl, are reduced, a 
good yield of o-nitrophenyl disulphide is obtained in both cases 
and in the case of the chloro derivative p-chloropheny] disulphide 
is also formed. This does not favour the symmetrical and exclude 
the unsymmetrical structure. Using milder conditions of reduction, 
it is found that nitrophenyl toluenethiolsulphonate yields p-toluene- 
sulphinic acid and o-nitrophenyl disulphide, 2C,;H,"SO,°S°C,H,-NO, 
— 2C,H,SO,.H+(NO,°C,H,'S)., whilst nitrophenyl chlorobenzene- 
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thiolsulphonate gives p-chlorobenzenesulphinic acid and the nitro- 
disulphide; this is in accordance with (II), but from the symmetric 
structure (I) two sulphinic acids would be expected. A number 
of examples of these reductions is given, only one sulphinic acid 
being obtained in each case. The action of mercaptans with these 
disulphoxides is closely analogous (cf. Smiles and Gibson, A., 1924, 
i, 275). o-Nitrophenyl mercaptan yields in both cases the o-nitro- 
phenyl disulphide and the corresponding sulphinic acid : 
HS:C,H, 
Other disulphoxides are shown to act similarly, the yields of the 
products being of the order of 80°, of theory. To establish more 
firmly the unsymmetrical constitution, disulphoxides each contain- 
ing different aromatic groups have been synthesised by alternate 
methods. Sulphur o-nitropheny! chloride and silver 2 : 5-dichloro- 
benzenesulphinate gave the compound C,H,Cl,*SO,"S°C,H,-NO, (IV), 
(m. p. 142°), whilst sulphur 2 : 5-dichlorobenzene chloride and silver 
o-nitrobenzenesulphinate gave the isomeride 
(V) 
(m. p. 129°). On treatment with o-nitrophenyl mercaptan, (IV) 
gave a dichlorosulphinic acid whilst (V) gave a nitrosulphinic acid. 
Summarising the results of these and other experiments it is 
claimed that an asymmetric structure must be assigned to the 
disulphoxides, and that whilst (II) agrees with all the facts 
discovered there is good reason for discarding (III) (cf. Fries, loc. 
cit.). A. C. 


Preparation of Benzylresorcinol. H. Hirzer (Brit. Pat. 
222136).—By reduction of benzoylresorcinol, m. p. 143—144°, 
with zinc amalgam and a mineral acid, benzylresorcinol, m. p. 78— 
79°, b. p. 220—222°/10 mm., is formed. ([Cf. B., 


Preparation of Polyalkylhydroxyarylaminopropanes or 
their N-Monoalkyl Derivatives. E. Merckx, O. WoLrFEs, and 
A. DitzmMann (D.R.-P. 398011; from Chem. Zentr., 1924, ii, 1403). 
—An extension of the procedure of D.R.-P. 274350 (A., 1915, 
i, 11) to allylpolyphenols containing two or more alkoxy groups 
in the nucleus. Thus elemicine (3 : 4 : 5-trimethoxy-1-allylbenzene) 
with hydrobromic acid at 0° yields 3: 4 : 5-trimethoxy-1-y-bromo- 
propylbenzene, a viscous, heavy oil, which with alcoholic methyl- 
amine under pressure at 100° yields 3 : 4 : 5-trimethoxy-1-y-methyl- 
aminopropylbenzene, m. p. 61—62°, b. p. 171—173°/15 mm. 
Alcoholic ammonia at 100—120° converts this into 3:4: 5-tri- 
methoxy-1-y-aminopropylbenzene, a viscous, highly refracting oil, 
b. p. 174°/15 mm., which resembles mezcaline. R. B. 


Action of X-Rays on Cholesterol. A. F. Rorro (Compt. rend., 
1924, 180, 228—229).—When cholesterol, dissolved in chloroform 
or benzene, is exposed to X-rays it is decomposed. Solid cholesterol 
is unaffected. Soft, unfiltered rays are the most active. Ozone 
or nascent oxygen has no effect on cholesterol under similar con- 
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ditions. The product of the action of the X-rays is a dark green, 
oleaginous mass, having an aromatic odour. W. A. G. 


Sitosterol. A. Wrinpaus and J. BRUNKEN (Z. physiol. Chem., 
1924, 140, 52—56).—Products corresponding with those obtained 
from cholesterol (A., 1919, i, 203) have been prepared from sitosterol 
(A., 1918, i, 388) by submitting this substance to the same treat- 
ment. This confirms the view that the portions of the molecules 
of the two sterols which are susceptible to chemical attack are 
structurally identical. The side-chains also appear to be identical ; 
sitosterol, like cholesterol, yields acetone and probably also methyl 
isohexyl ketone on energetic oxidation. 

Sitosteryl chloride (Burian, A., 1898, i, 72), after repeated 
recrystallisation, melts at 92—94°, but the m. p. does not remain 
constant, probably owing to the formation of two stereoisomerides. 
Both evidently yield the same sitostene, since this substance melts 
sharply at 76—77°. Nitration of the latter in acetic acid ae 
with fuming nitric acid (d 1-50) yields nitrositostene, C.,H,;0,N, 
m. p. 89—89-5°, which is reduced by zinc dust in bolling 90% 
acetic acid to heterositostanone, C,,H,,0, m. p. 105—106° (oxime, 
m. p. 191—192°). Oxidation of heterositostanone with a mixture 
of fuming nitric (d 1-50) and acetic acids gives a dicarboxylic acid, 
Cy7H,,0,, m. p. 278° (decomp.) after sintering at 268°, which is 
converted by Blanc’s method into an anhydride, Cy 7H 4405, m. p. 
154—154-5°. The acid is regenerated from the anhydride by 
warming with potassium hydroxide and acidifying. E. 8. 


Stigmasterol. A. Winpavus and J. BrunKken (Z. physiol. 
Chem., 1924, 140, 47—51).—Stigmasteryl acetate (A., 1907, i, 129), 
on reduction with hydrogen in the presence of platinum black, 
takes up four atoms of hydrogen with the formation of tetra- 
hydrostigmasteryl acetate, m. p. 128°. 1 ap age of this yields 
tetrahydrostigmasterol (stigmastanol), m. p.. 134—134-3°. 
latter is oxidised by chromic acid to 520, 

mn. p. 155—155-5°, which forms an oxime, Cy5H;,0N, m. p. 215— 
216°, and to dicarbox ylic acid, m. p. 229—230°. When 
distilled at 2 mm., the latter loses carbon dioxide and water and 
yields a ketone, CogH 500, m. p. L1O—111° (oxime, CogH 51 ON, m. p. 
208-5—210-5°). Stigmastane, 54, m. p. 84—84-5°, is formed 
by the reduction of stigmastanone with zinc amalgam ‘and hydro- 
chloric acid in boiling acetic acid solution. 

Stigmasterol thus resembles sitosterol and cholesterol in contain- 
ing a secondary alcohol group which is present in a six-membered 
ring. It is also evident from the formula of stigmastane that this 
substance, like cholestane and sitostane, contains four reduced 
rings. E. S. 


Preparation of [Citric] Esters. F. Herm and W. Scuirr 
(Brit. Pat. 227232).—Citric acid or a salt thereof, heated, under 
suitable conditions, with a benzylating agent, yields benzyl esters, 
chiefly tribenzyl citrate, m. p. 51°. Dibenzylcitric acid, obtained 
from the mother- liquor, forms sparingly soluble calcium, ferric, 
and silver salts. B. W. A. 
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Grignard’s Reaction in Presence of Water. H.ScHmaLruss 
and M. WetTzeEx (J. pr. Chem., 1925, [ii], 109, 158—160).—In the 
preparation of diphenylmethylcarbinol from benzophenone, the 
authors obtained a yield of 98°,, using moist ether. In the same 
way, from magnesium methyl chloride and ethyl benzoate yields 
of 37% and 38°, of phenyldimethylcarbinol, using dry and moist 
ether, respectively, were obtained. With moist ethyl bromide, 
a 64% yield of phenyldiethylcarbinol was obtained, against 53%, 
in the absence of moisture. Using a sufficient excess of Grignard 
reagent to allow for its decomposition by the water in the ether, 


moist ether can accordingly be used in the Grignard reaction. 
R. B. 


Polyarylated Vinylcarbinols and their Derivatives. V. 
Anomalous Etherification in the Triphenylallyl Series. K. 
ZIEGLER (Ber., 1925, 58, [B], 359—361; cf. Ziegler and Ochs, A., 
1922, i, 1047).—Crude diphenylstyrylcarbinol, obtained by the 
action of magnesium §£-styryl bromide on benzophenone in ethereal 
solution (cf. Ziegler, A., 1922, i, 151; Meyer and Schuster, A., 
1922, i, 540), is readily converted by sulphuric acid and methyl 
alcohol into a methyl ether, m. p. 97—98°, which is identical with 
Meyer and Schuster’s “ diphenylstyrylcarbinol’’ and with the 
product of the methylation of «yy-triphenylallyl alcohol (Ziegler, 
Grabbe, and Ulrich, this vol., i, 131). In one of the cases, therefore, 
etherification must be accompanied by migration of the double 
bond. The substance obtained by the action of hydrogen chloride 
on the methyl ether from «yy-triphenylallyl alcohol appears beyond 
doubt to be wyy-triphenylellyl chloride. H. W. 


Conversion of Amino-acids into Tertiary Amino-alcohols. 
A. McKenzig and G. O. Wits (J. Chem. Soc., 1925, 127, 283— 
295; cf. McKenzie and Richardson, T., 1923, 123, 79; McKenzie 
and Roger, A., 1924, i, 650; McKenzie and Dennler, this vol., 
i, 26).—The product of the action of nitrous acid on 8-amino- 
ax-diphenylethyl alcohol, thought to be as-diphenylethylene oxide 
by Paal and Weidenkaff (A., 1905, i, 436) and shown to be deoxy- 
benzoin by Bettzieche (this vol., i, 251), is probably formed by 
semipinacolinic deamination (cf. McKenzie and Richardson, loc. 
cit.) on the lines of the scheme given below. 

8-Amino-aa-diphenyl-n-propyl alcohol, C,;H,,ON, m. p. 101-5— 
102-5°, was prepared from ethyl r-alanine hydrochloride and mag- 
nesium phenyl bromide. On deamination by means of nitrous 
acid it was converted into methyldeoxybenzoin, m. p. 50—51°, 


Ph 6 H Ph 
OH HO-N:N 4 

identical with that prepared by McKenzie and Roger (loc. cit.) 
by the dehydration of methylhydrobenzoin with concentrated 
sulphuric acid. On further treatment with magnesium phenyl 
bromide, it formed ««8-triphenylpropy! alcohol, m. p. 86-5—$7-5° 
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(Levy, A., 1921, i, 860). The optically active @-amino-««8-tri- 
phenylethyl alcohols have now been prepared from the corre- 
sponding ethyl d- and /-phenylaminoacetates. The resolution of 
the r-phenylaminoacetic acid into its optically active components 
was carried out by means of Reychler’s d-camphor-$-sulphonic 
acid by the method of Betti and Mayer (A., 1908, i, 639) as modified 
by Ingersoll and Adams (A., 1923, i, 200). J-Camphorsulphonic 
acid combines with /-phenylaminoacetic acid to form a salt having 
[«]» —71-7°. The diastereoisomeric salt from d-camphorsulphonic 
acid and J-phenylaminoacetic acid has [a], —44-07° in water. 
Ethyl /-phenylaminoacetate hydrochloride is described by Fischer 
and Weichhold (A., 1908, i, 419) as dextrorotatory, [«]> +88-95° 
in water, probably a typographical error, as it is now found to 
have [«], —89-3° and Marvel and Noyes (A., 1921, i, 15) give 
[«], —84-6°. Ethyl d-phenylaminoacetate hydrochloride has [«], 
+90-7°. 

d-£-Amino-ax8-triphenylethyl alcohol, has m. p. 129-5— 
130°, [«]\3 —243° in chloroform, [«]7* —233° in benzene, the sign 
of rotation being opposite to that of the ester hydrochloride from 
which it was made by the action of magnesium phenyl bromide. 
There is no configurative change here, since there is no substitution 
of a group directly attached to the asymmetric carbon atom. The 
l-ester hydrochloride of phenylaminoacetic acid gave 1-8-amino- 
axB-triphenylethyl alcohol, m. p. 129-5—130°, -+243° in 
chloroform, [«]\? +234° in benzene. The action of nitrous acid 
on the d-amino-alcohol gives the optically inactive (owing to 
semipinacolinic deamination) phenyldeoxybenzoin, m. p. 134— 
135°. The following isomeric camphorsulphonates of the d- and 
l-amino-alcohols are described: 
d-camphorsulphonate, CyH,,0,8, m. p. 200—201°, [«]ii -+121° 
in ethyl alcohol; d-8-amino-««8-triphenylethanol 1-camphorsulphon- 
ate, m. p. 200—201° (decomp.) [«]} —119° in ethyl alcohol; 
\-camphorsulphonate, m. p. 213-5— 
214-5° (decomp.), -+76°; 
d-camphorsulphonate, m. p. 213-5—214-5°, [a]} —76°. The con- 
centrations employed in the determination of specific rotatory power 
were necessarily low, so that the values have little significance. 
The resolution of the r-alcohol by d-camphor-f-sulphonic acid was 
too slow and imperfect to be used for the preparation of 
the d- and l-amino-alcohols. £-Amino-a«B-triphenylpropyl alcohol, 
C,,H,,ON, m. p. 113—114°, is obtained by the action of magnesium 
pheny) bromide on a-aminohydratropic acid. r-8-Amino-a«-di- 
phenyl-8-benzylethyl alcohol (cf. McKenzie and Richardson, loc. 
cit.) was prepared in a similar way from r-phenylalanine. By the 
action of magnesium phenyl bromide, «-phenylalanine was con- 
verted into d-8-amino-a«-diphenyl-B-benzylethyl alcohol, m. p. 143— 
144°, [«]i?> +85° in chloroform, [«]§ +105-3° in benzene. 

Ethyl /-phenylaminoacetate hydrochloride after hydrolysis with 
ethyl-alcoholic potassium hydroxide had [a], —12-4°, whereas the 
pure l-acid has [«], —157-8°. The racemisation is attributed to 
the attachment of a phenyl and migrational hydrogen atom to the 
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same asymmetric carbon atom. Sodium nitrite allowed to act 
on an acid solution of /-phenylaminoacetic acid for 23 hours in the 
cold did not cause any appreciable racemisation. 

Ethyl /-phenylaminoacetate when deaminated by the method of 
Fischer and Weichhold gave ethyl mandelate having [«], +9° 
(approx.); this is in agreement with the results of these workers 
(A., 1908, loc. cit.) and at variance with those of Marvel and Noyes 
(A., 1921, i, 15), who obtained a levorotatory product. A repetition 
of the experiment by the method of Marvel and Noyes also resulted 
in a levorotatory product (which, however, was contaminated with 
a nitrogen compound, probably a diazo compound), due to a too 
rapid isolation of the ethyl mandelate. Fischer and Weichhold’s 
conclusion d-CHPh(NH,)*CO,Et —> 1-CHPh(OH):CO,Et is therefore 
correct (cf. McKenzie and Clough, T., 1909, 95, 777). Ba 


Preparation of Condensation Products of the Indophenol 
Type. L. & Co., G.m.B.H., and B. Hetmert (D.R.-P. 
397814; from Chem. Zentr., 1924, ii, 1407—1408).—Phenyl alkyl 
ethers or phenylalkylamines, including alkylcarbazoles, which 
contain a free para position and are substituted in the alkyl side- 
chain, are condensed with p-nitrosophenol in the presence of 
sulphuric acid, d 1-71, or hydrochloric acid to form indophenols 
which can be used for the preparation of sulphur dyes. The 
indophenols obtained from p-nitrosophenol and phenyl hydroxy- 
ethyl ether, phenyl 8-bromoethyl ether, hydroxyethylaniline, 
m-tolyl hydroxyethyl ether, ethyl carbazole-9-acetate, o-chloro- 
phenyl hydroxyethyl ether, from 6-nitroso-m-cresol and phenyl 
hydroxyethyl ether, and from 2-chloro-4-nitrosophenol and hydroxy- 
ethylaniline are described. m-Zolyl hydroxyethyl ether, from 
sodium m-tolyloxide and ethylene dichloride, has b. p. 250—255°. 

R. B. 


Halochromism of Triphenylmethane and Azo Compounds. 
X. Thiophenols and the Bathochromic Effect of the Alkyl- 
mercapto Group. K. Brann, O. Srarrmann, W. GROEBE, 
and H. Stem (J. pr. Chem., 1925, [ii], 109, 1—40).—-A comparison 
of the auxochromic effect of the methylthiol group with that of 
the methoxyl and of the dimethylamino group in halochromic 
solutions of azoanisoles, azophenyl methyl sulphides, methoxy-, 
methylthiol-, and dimethylamino-triphenylcarbinols, using a K6nig— 
Martens spectrometer, confirms the greater bathochromic effect 
of the methylthiol group. o- and p-Nitroanisole in acetic acid, and 
o- and p-nitrophenyl methyl sulphide, all show halochromism 
on addition of sulphuric or hydrochloric acid, probably through 
the addition of acid to the oxygen of the nitro group, e.g., 
OMe-C,H,NO,... HX and SMe-C,H,-NO,...HX (cf. Cherbuliez, 
A., 1923, 1, 452), since the o-nitrophenyldimethylsulphonium halides 
are colourless. The absorption curves of azoxyanisole and azoxy- 
phenyl methyl] sulphide also confirm the greater auxochromic power 
of the methylthiol group, but halochromism could not be estab- 
lished with these compounds, owing to their conversion by acid 
into the corresponding azo compounds. o0o’-Azoanisole shows a 
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maximum absorption at 4 490, pp’-azoanisole at 4 500; in the corre- 
sponding oo’- and pp’-azophenyl methyl sulphides these maxima 
are shifted to 4 620 and 1577, but probably on account of hydro- 
lysis, the molecular extinction at the maximum of 00’-azopheny] 
methyl sulphide is smaller than that of 00’-azoanisole. o-Methoxy- 
triphenylearbonium chloride in a mixture of acetic and sulphuric 
acids has a band at 1550; the oo’-dimethoxy compound shows 
maxima at 2577 and 495, and the oo’o’-trimethoxy compound 
shows only one large band between the positions of the bands 
of the oo’-dimethoxy compound. The corresponding o-methy!- 
thioltriphenylearbonium chlorides all show similar absorption 
curves with minima in the visible spectrum at about a 510, but 
show no maxima in the visible spectrum. With the para-sub- 
stituted derivatives of triphenylearbinol in acetic—hydrochloric 
acid solution, the introduction of the first methoxyl group produces 
a maximum at 1470; with a second methoxyl group the band is 
moved to 4 550, whilst with a third methoxyl group the maximum 
retreats to 4 480, and the molecular extinction decreases. Similarly, 
the first methylthiol group produces a maximum at 2 546, which 
is moved to 4 600 by the introduction of a second methylthiol 
group, whilst a fresh maximum appears at 1470. <A third methyl- 
thiol group decreases the molecular extinction and the curve shows 
only one maximum, at 1577. In the same way, whilst »-dimethyl- 
aminotriphenylearbonium chloride shows no maximum in the 
visible spectrum, the introduction of a second dimethylamino 
group (giving malachite-green) produces a maximum at A 620, 
which with a third dimethylamino group (giving crystal-violet) 
retreats to 2590. The absorption curves of these two typical 
triphenylmethane dyes thus show absorption bands corresponding 
very closely in position, breadth, and height with those observed 
for the pp’- and pp’p’’-trimethylthioltriphenylearbonium chlorides. 
The second, less pronounced, band observed in the curve for pp’-di- 
methylthioltriphenylearbonium chloride is probably analogous to 
that reported by Hantzsch (A., 1919, ii, 255) in the curve for 
malachite-green on the ultra-violet limits of the visible spectrum. 

The apparent hypsochromic effect of the third dimethylamino 
group in crystal-violet is due to the band at 2620 being pushed 
into the infra-red region whilst the band observed by Hantzsch 
advances from the limits of the ultra-violet to 590. The third 
dimethylamino group thus acts consistently with the first two as 
a bathochrome, and a similar interpretation is placed on the suc- 
cessive replacement of the hydrogen atoms by p-methoxyl, p-methy]- 
thiol, and o-methoxyl groups. In view of these regular changes in 
the optical properties of the triphenylearbonium chlorides through 
the introduction of auxochromic groups, the authors regard the 
basic triphenylmethane dyes as possessing a constitution funda- 
mentally the same as the other triphenylearbonium salts (cf. 
Kaufmann, A., 1912, i, 397) and the general formula [Ar,C]X is 
taken to represent the structure of all members of the group, from 
triphenylearbonium chloride to crystal-violet. The structure of 
the inner complex Ar,C is regarded as undetermined. 
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These views are confirmed by results by Baeyer and Villiger’s 
method (A., 1902, i, 769) on the stability of the o-methylthiol-, 
o-methoxy-, o-ethylthiol-, and 5-chloro-2-methylthiol-triphenyl- 
carbonium salts towards hydrolysis. The absolute values for the 
stability vary with the nature of the anion, but the order of relative 
stability is independent of the anion and rises in the order ethyl- 
thiol-, methylthiol-, and methoxy-triphenyl carbonium salts. In 
these three cases, the stability increases with the number of sub- 
stituent groups; with 5-chloro-2-methylthioltriphenylcarbonium 
salts, the stability decreases with the number of chlorine atoms 
present, and the stability values are less than those for the unsub- 
stituted triphenylcarbonium salts. This is in accordance with the 
decrease in colour intensity with the number of chlorine atoms 
previously observed and indicates that the m-chlorine atom exercises 
a stronger influence on both optical properties and stability than 
the o-methylthiol group. In the p-methoxy and p-methylthiol 
series the stability increases regularly with the number of substituent 
groups, but not in accordance with Baeyer’s power law : the following 
numerical relations obtain : p-methylthiol, (1-+-n) ; pp’-dimethylthiol, 
(1+-n)2; pp’p’’-trimethylthiol, (1+-n)2?; p-methoxy, (1+-n); pp’-di- 
methoxy, (1--n)5; ppp’-trimethoxy, (1-+-)5°. These results indicate 
that all three aryl groups in the salts possess similar constitutions. 
The p-methylthioltriphenylcarbonium salts are less stable to hydro- 
lysis than the p-methoxytriphenylcarbonium salts and do not ap- 
proach the p-dimethylaminotriphenylcarbonium salts in stability. 
There is thus no direct connexion between optical properties and 
stability towards hydrolysis in these triphenylcarbonium salts, 
although within most of the series the colour changes with substi- 
tution are parallel with the stability towards hydrolysis (cf. 
Stobbe and Haertel, A., 1910, i, 43). 

The absorption curve of pp’-azoanisole shows some resemblance 
to that of pp’p’’-trimethoxytriphenylcarbonium chloride, and 
that of pp’-azophenyl! methyl] sulphide in hydrochloric acid resembles 
the curve for pp’p’’-trimethylthioltriphenylcarbonium chloride ; 

OMe-C,HyN H| Cl 
OMe-C,HyN 
and similar to those advanced by Hantzsch 
SMe°C,H,N 
(loc. cit.). R. B. 


Di-sec.-butylaminoalkyl Esters of Aromatic Acids. R. 
Apams, E. H. Votwiter, and R. L. Jenks (U.S. Pat. 1513730). 
—Condensation of ethylene chlorohydrin with di-sec.-butylamine 
yields 8-di-sec.-butylaminoethyl alcohol, b. p. 225—226°/750 mm. 
(p-aminobenzoate hydrochloride, m. p. 185—187°; benzoate hydro- 
chloride, an oil). y-Di-sec.-butylaminopropyl p-aminobenzoate hydro- 
chloride has m. p. 164—165°. CHEMICAL ABSTRACTS. 


on these grounds the authors support formule | 


Ethyl Ester of «-Phenyl-p-nitrocinnamic Acid. F. Ray- 
FALDI (Atti R. Accad. Lincei, 1925, [vi], 1, 38—42).—This ester 
forms crystals which belong to the prismatic class of the mono- 
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clinic system, a@:b:c = 1-82871:1:0-91775, 6@=69° 29’, and 
differ appreciably from those of the corresponding methyl ester, 
m. p. 141—142° (cf. Scacchi, A., 1895, i, 533). a ae 


Isomeric Hydrazones of Glyoxylic Acid. II. Remarkable, 
Different Behaviour of Stereoisomerides. M. Buscn and 
R. von Brust (Ber., 1925, 58, [B], 442—447; cf. Busch, Achter- 
feldt, and Seufert, A., 1917, i, 228).—Either form of glyoxylic acid 
phenylhydrazone is converted by benzenediazonium chloride into 
formazylcarboxylic acid or the corresponding hydrocarbon formed 
therefrom by loss of carbon dioxide. A difference in behaviour 
is, however, observed with stereoisomeric hydrazones of glyoxylic 
esters with diazonium chlorides, since the «-forms react normally, 
whereas the 8-varieties pass with evolution of nitrogen into the 
hydrazones of arylglyoxylic esters. Thus methyl glyoxylate 
a-phenylhydrazone and benzenediazonium chloride give methyl 
formazylcarboxylate, m. p. 134—135°, 
whilst with p- cnitrobenzenediazonium chloride the corresponding 
nitro compound, m. p. 182—183°, is produced. Benzenediazonium 
chloride and glyoxylic acid 8-as-m-xylylhydrazone yield the com- 
pound, C,H,Me,*NH-N:CH-N:NPh, m. p. 162—163°. Benzene- 
diazonium chloride converts methyl glyoxylate «-as-m-xylylhydr- 
azone into methyl phenylxylylformazylcarboxylate, 

m. p. 138°, whereas the corresponding $-derivative is transformed 
into the x yl ylhydrazone of methyl benzoylformate, m. p. 111—112°, 
which is hydrolysed to benzoylformic acid xylylhydrazone, m. p. 
161—162°, the identity of which is established by its formation 
from benzoylformic acid. Analogously p-nitrobenzenediazonium 
chloride gives methyl p-nitrophenylxylylformazylcarboxylate, m. p. 
208°, with the «-variety and methyl p-nitrophenylglyoxylate xylyl- 
hydrazone, orange-yellow needles or reddish-brown prisms, m. p. 
152°, with the B-form. Methyl p-bromophenylxylylformazylcarboxyl- 
ate, m. p. 177°, and methyl p-bromophenylglyoxylate xylylhydrazone, 
m. p. 176° [xylylhydrazone of p-bromopherylglyoxrylic acid, m. p. 
177° (decomp.) after softening at 170°] are similarly obtained by 
the use of p-bromobenzenediazonium chloride. H.W. 


Preparation of Derivatives of Hydroxyanthranilic Acid. 
FARBWERKE VORM. MEISTER, Lucius, & BRUNING, and M. LANGE 
(D.R.-P. 397750; from Chem. Zentr., 1924, ii, 1404).—N-Mono- 
acyl derivatives of hydroxyanthranilic acid. are readily obtained 
by acylation of the acid in the presence of the salt of an organic 
acid or of hydroxyanthranilic acid itself. 2-Acetamido-4-hydroxy- 
benzoic acid has m. p. 246° (decomp.); 2-acetamido-5-hydroxy- 
benzoic acid, m. p. 232° (decomp.); and 2-benzamido-4-hydroxy- 
benzoic acid, m. p. 265° (decomp.). R. B. 


Transformation of Mandelonitrile to Mandeloisonitrile. 
C. E. Woop and H. 8. Liey (J. Chem. Soc., 1925, 127, 95— 
98).—Mandeloisonitrile («-hydroxybenzylcarbylamine), m. p. 196°, is 
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obtained in nearly theoretical yield spontaneously from mandelo- 
nitrile, its rate of formation depending on the purity of the potassium 
cyanide used in preparing the nitrile. Its constitution is established 
by (a) its reduction to «-hydroxybenzylmethylamine, m. p. 180° 
[nitrosoamine, and picrate, m. p. 238° (decomp.) prepared], and 
(b) oxidation with mercuric oxide, when ammonia produces 
a-hydroxybenzylcarbamide, m. p. 76°, of which the nitrate, chloro- 
mercurate, and picrate are described; the carbylamine differs from 
the product of interaction of the nitrile and hydrogen chloride (cf. 
Minovici,'‘A., 1899, i, 890). During hydrolysis, the carbylamine partly 
reverts to the normal form. Hexahydromandelonitrile isomerises 
similarly on keeping. F. M. H. 


Reactions of Displacement in the Tropic Acid Group. I. 
A. McKenziz and R. C. StratHern (J. Chem. Soc., 1925, 127, 
82—88).—1-8-Aminohydratropic acid prepared by a modification 
of Possner’s method (A., 1912, i, 453) had m. p. 222—-224° (Possner 
gives 233°). It was accompanied by an equal quantity of phenyl- 
acetaldoxime, m. p. 103—104°. The action of nitrous acid on 
r-8-aminohydratropic acid is irregular, only a very small yield of 
the expected r-tropic acid, m. p. 116—117°, being obtained. The 
main product is an oil which is neither r-tropic nor r-isotropic 
acid. r-8-Chlorohydratropic acid prepared from atropic acid (cf. 
McKenzie and Wood, T., 1919, 115, 828) has been resolved by 
means of morphine in methyl alcohol solution. The morphine 
compound of the l-variety separates as glassy prisms; 56 g. of 
crude material yielded 6 g. of pure morphine l/-salt, from which 
2-1 g. of 1-8-chlorohydratropic acid, m. p. 62-5—63-5°, [a]}} —122-6° 
in benzene, were obtained. Hydrolysis of the acid gave [-tropic 
acid having [«])}* —58-1° in ethyl alcohol, some racemisation 
apparently taking place. 

The action of ammonia on /-8-chlorohydratropic acid converts it 
into 1l-tropamide, m. p. 195—199°; «; —0-38° in ethyl alcohol 
(l=2, c=0-3472). It is concluded that a @-lactone is produced as 


an intermediate phase, —> 
2 


1-CHPA< —> and that some racemis- 
2 

ation accompanies the change (cf. Holmberg, A., 1918, i, 523; 
McKenzie and Smith, T., 1922, 121, 1348). The amide prepared 
from I-tropic acid by acting on the ethyl ester with ammonia had 
m. p. 195—197-5°, a) —0-24° in ethyl alcohol (J=1, c=0-377). 
The ‘$-aminohydratropic acid, m. p. 169—170°, of Merling (A., 
1881, 1143) has been shown to be the isomeride r-tropamide, 
as suggested by Possner (A., 1905, i, 577). On adding sodium 
ethoxide to a solution of l-tropamide, the levorotation gradually 
fell to zero, and r-tropamide, m. p. 170—171° (identical with 
Merling’s 8-aminohydratropic acid), was isolated from the solution. 
The r-tropamide prepared by the action of ammonia on r-tropic 
acid and on r-$-chlorohydratropic acid was found to be identical 
with that from methyl! dl-tropate. A. C, 


| 

k 

BY 


ABSTRACTS OF CHEMICAL PAPERS. 


i. 402 


Preparation of 4-Allyloxyphenylmalonamic Acid and its 
Esters. FUR ANILIN FABRIKATION and M. BacusteEz 
(D.R.-P. 389405; from Chem. Zentr., 1924, ii, 888; addition to 
D.R.-P. 371692; A., 1923, i, 995).—4-Amino-1-allyloxybenzene is 
treated with ethyl diethylmalonate as described in D.R.-P. 371692, 
giving 4-allyloxyphenylmalonamic acid, m. p. 136°; ethyl ester, 
m. p. 105—107°. The products have a more pronounced action 
on the nervous system than the corresponding ethoxy compounds. 

F. A. M. 


. . Transformation of Stereoisomeric Acids and their Esters. 

W. HicKket and E. Gorn (Ber., 1925, 58, [B], 447—450).—The 
conversion of labile hydroaromatic carboxylic acids into the stable 
form, generally effected by the action of concentrated hydrochloric 
acid at 180—210°, has been considered by Aschan (A., 1912, i, 599) 
and Mohr (A., 1912, i, 362) to proceed through an intermediate 
enolic form. It must therefore be confined to acids which contain 
at least one carboxyl group attached to a secondary ring carbon 
atom. The sole recorded exception to this generalisation appears 
to be afforded by cyclohexane-l-acetic-2-propionic acid, the cis- 
form, m. p. 116°, of which, according to Eisenlohr (A., 1924, i, 
1291), is converted into the trans-variety, m. p. 145°. Attempts 
to effect this change with the cis-acid, m. p. 109°, were unsuccessful 
(cf. Hiickel, A., 1924, i, 31). The trans-acid has therefore been 
prepared by the condensation of ethyl oxalate with a mixture of 
cis- and trans-2-ketodecahydronaphthalene, isolation of ethyl trans- 
2-ketodecahydronaphthalene-3-carboxylate (or its desmotropic form), 
m. p. 46—47°, and fission of the latter by a solution of sodium 
in cyclohexanol. cycloHexane-1-acetic-2-propionic acid, thus pre- 
pared, has m. p. 115—116° (corresponding dianilide, m. p. 210°). 
Its melting point is greatly depressed by admixture with the acid 
of m. p. 109°. Its trans-configuration is further established by its 
conversion into ethyl trans-8-decalonecarboxylate and trans-§- 
decalone. Eisenlohr’s acid is therefore trans-cyclohexane-1-acetic 
2-propionic acid; the nature of the acid of m. p. 145° is un- 
explained. 

The esters of stereoisomeric acids suffer inter-conversion more 
readily than the parent acids, the change occurring through an 
intermediate enolic form. Thus, the potassium derivative of ethyl 
cis-hexahydrophthalate is decomposed by sulphuric acid with pro- 
duction of the ethyl ester of the trans-acid. The cis-ester, when 
hydrolysed by an excess of sodium ethoxide, gives the pure trans- 
acid and when warmed for a short time with a trace of sodium 
ethoxide the trans-ester. H. W. 


Formation and Spectrochemical Behaviour of Hydro- 
genated Naphthalene Derivatives. K. von AUwers and K. 
MoétierR (J. pr. Chem., 1925, [ii], 109, 124—152).—Bougault’s 
method for the synthesis of indene derivatives has now been 
applied to the synthesis of naphthalene derivatives by substituting 
ethyl y-phenylbutyrate for ethyl hydrocinnamate. Ethyl «-ox- 
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alyl-y-phenylbutyrate, CH,Ph-CH,-CH(CO,Et)-CO-CO,Et, ethyl 
y-phenyl-a-hydroxymethylenebutyrate, 
and ethyl $-phenylethylacetoacetate, 
CH,Ph-CH,°CH(CO,Et)-COMe, 
in all of which the ketonic form predominates, readily undergo ring 
closure when treated with sulphuric acid, yielding dihydronaphthal- 
ene derivatives. On the other hand, the analogous ethyl «-oxalyl- 
y-phenyl-A*-butenoate, consists 
practically of the pure keto form and shows no tendency towards 
enolisation, and could not be converted into a naphthalene deriv- 
ative. It is suggested that the double bond in the side-chain may 
restrict its mobility and that the molecule may have a trans- 
structure, such as HC-CH-CO-CO,R, in which ring closure is not 
PhCH 
readily possible. Similarly, ethyl y-phenyl-«-hydroxymethylene- 
A3-butenoate, which definitely shows 
enolic properties, ethyl «-benzoyl-y-phenylbutyrate, 
CH,Ph-CH,°CH(CO,Et)-COPh, 
and y-[f-phenylethyl]acetylacetone, CH,Ph-CH,*CH(COMe),, are 
not converted by sulphuric acid into naphthalene derivatives, 
although the last-named readily forms a pyrazole derivative with 
semicarbazide. This method of ring closure is thus not generally 
applicable, and it is not possible to predict beforehand in what 
cases it is suitable and when failure is probable. 

The optical refractions and dispersions of the ethyl A!- and 
A*-dihydro-x-naphthoates and of the three dihydro-$-naphthoates 
show the exaltations to be expected from their accepted constitu- 
tions. A comparison of the values obtained for 3 : 4-dihydro- 
1-methylnaphthalene-2-carboxylic acid and the corresponding 
1-methyl-2-naphthoic acid with corresponding dihydronaphthalene 
compounds shows that the methyl group tends to reduce the 
exaltation in refraction and dispersion, this influence being less 
pronounced in the true naphthalene series than in the hydro- 
aromatic; in the indene series, its influence approximates to that 
exerted in the naphthalene series. 

y-Phenylbuiyl alcohol, d} 1-001, ni. 1-5269, is converted into 
ethyl y-phenylbutyrate, b. p. 135—136°/12 mm., d? 1-001, nq, 1-4937, 
1-49028, 1-503117, which condenses with ethyl oxalate 
in the presence of potassium ethoxide to give, in 85-90% yield, 
ethyl «-oxalyl-y-phenylbutyrate, dj’ 1-112; 1-49526, which gives 
a strong enol reaction with ferric chloride, although the spectro- 
scopic constants prove it to be ketonic. It is converted by con- 
centrated sulphuric acid at —15° into ethyl 3 : 4-dihydronaphthalene- 
1 : 2-dicarboxylate, m. p. 73°; the «-monoethyl ester has m. p. 
117—118°. At the ordinary temperature, sulphuric acid converts 
the ethyl «-oxalyl-y-phenylbutyrate into the anhydride of 3 : 4-di- 
hydronaphthalene-1 : 2-dicarboxylic acid, needles, m. p. 125— 
126°, readily attacked by potassium permanganate. The free 
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acid, m. p. 134—135° (silver salt, colourless, methyl ester, m. p. 
55—56°) is only slowly attacked by potassium permanganate and 
not at all by alkaline potassium ferricyanide. Bromine in acetic 
acid at 100° converts the anhydride into naphthalene-1 : 2-di- 
carboxylic acid anhydride, whilst on reduction with sodium amalgam 
the free acid is converted into 1:2: 3: 4-tetrahydronaphthalene- 
1 : 2-dicarboxylic acid, m. p. 193° (rapid heating), 173° (slow heating) ; 
anhydride, m. p. 66—67°. The anhydride is readily reconverted into 
the acid, which is accordingly regarded as having the cis-configura- 
tion. Attempts to obtain the trans-isomeride were unsuccessful. 

Ethyl A?-dihydro-«-naphthoate, b. p. 166—167°/17 mm., has 
d? 1-089, nije 1-53486; ethyl Al-dihydro-«-naphthoate, b. p. 185— 
186°/17 mm., d? 1-102, nif? 1-55896; ethyl A®-dihydro-8-naphthoate, 
b. p. 152—153°/12 mm., d? 1-085, nif? 155133; ethyl A?-dihydro- 
8-naphthoate, b. p. 163°/12 mm., dj? 1-202, nif? 1-55396, and ethyl 
Al-dihydro-8-naphthoate, b. p. 159—160°/12 mm., d} 1-093, ni}, 
1-57919, are also described. The last-named ester was obtained 
by condensing ethyl y-phenylbutyrate with amyl formate in the 
presence of sodium ethoxide, to ethyl y-phenyl-«-hydroxymethylene- 
butyrate, which with cold concentrated sulphuric acid yields A1-di- 
‘hydro-$-naphthoic acid. 

Ethyl acetoacetate and £-phenylethyl bromide in the presence 
of sodium ethoxide condense to ethyl 8-phenylethylacetoacetate, b. p. 
175°/11 mm., d? 1-048, nji?° 1-49636, which is converted by sulphuric 
acid at —15° into A1-«-methyl-8-naphthoic acid, m. p. 129—130°. 
The ethyl ester has b. p. 173°/13 mm., d} 1-087, nij$ 1-57438. 
Bromine in carbon disulphide converts the acid into «-methyl- 
8-naphthoic acid, m. p. 177—178° (ethyl ester, b. p. 184°/13 mm., 
d? 1-113, ni 1-59408), whilst with sodium amalgam, 1:2:3:4- 
tetrahydro-1-methyl-2-naphthoic acid, m. p. 83—84°, is obtained. 
Ethyl y-phenylisocrotonate (Vorlander, A., 1906, i, 362) and ethyl 
y-phenyl-A*’-butenoate condense in the presence of potassium 
ethoxide to give ethyl «-oxalyl-y-phenyl-A8-butenoate, m. p. 77—78° ; 
with ethyl formate, ethyl y-phenyl-«-hydroxymethylene-A*-butenoate, 
a brown oil, is produced. Ethyl benzoylacetate and 8-phenylethyl 
bromide in the presence of sodium ethoxide yield ethyl «-benzoyl- 

-phenylpropionate, a yellow oil, b. p. 225—230°/11 mm., hydro- 
ysed by alcoholic sodium hydroxide to phenyl y-phenylpropyl 
ketone, m. p. 53—55° (semicarbazone, m. p. 125—126°). y-(8-Phenyl- 
ethyl)acetylacetone, pale yellow oil, b. p. 172—175°/19 mm., was 
obtained by the action of 8-phenylethyl bromide on the potassium 
salt of acetylacetone in acetone at 100°. With semicarbazide it 
yields 1-carbamido-3 : 5-dimethyl-4-8-phenylethylpyrazole, m. p. 139— 
140°. R. B. 


New Synthesis of the Meconines. G. A. Epwarps, W. H. 
PERKIN, jun., and F. W. Stoyvue (J. Chem. Soc., 1925, 127, 195— 
199).—Boiling the veratric acids with formaldehyde and con- 
centrated hydrochloric acid causes the introduction of a -CH,*OH 
group in the ortho-position to the carboxyl group, and the product 
by losing water becomes a meconine, C,H,(MeO),"CO,H-+CH,O 
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acid, m. p. 120—122°, prepared by oxidising o-veratraldehyde with 
potassium permanganate, gave a 25—30% yield of meconine, m. p. 
102°, under the above conditions. The meconine so obtained, on 
oxidation with sulphuric acid and manganese dioxide, gave opianic 
acid, m. p. 146°, identical with that obtained from narcotine. 
The opianic acid was oxidised by means of lead dioxide and sulphuric 
acid at 100° to hemipinic acid, m. p. 177°; the latter, on heating with 
excess of acetyl chloride, yields hemipinic anhydride, m. p. 168°, 
leading to an indirect synthesis of y-meconine (cf. Salamon, A., 
1887, 585). It was not found possible to prepare y-opianic acid 
by oxidation of the y-meconine. Veratric acid (preparation given) 
was obtained in a semi-gelatinous state, m. p. 179°. It was con- 
verted by formaldehyde into m-meconine, m. p. 155—157°, 
identical with that of Perkin (T., 1916, 109, 815). The lactone 
ring of m-meconine opens up on treatment with hot aqueous 
sodium hydroxide and gives 4: 5-dimethoxy-2-carboxybenzyl 
alcohol, m. p. 146—149° (indefinite); strong mineral acids cause 
re-formation of the lactone. Oxidation of m-meconine with man- 
ganese dioxide and sulphuric acid gave only a small yield of 
m-opianic acid, identified by its phenylhydrazone, m. p. 228° (cf. 
Perkin and Fargher, T., 1921, 119, 1743), but with alkaline per- 
manganate m-hemipinic acid, yellow crystals, m. p. 203° (decomp.), 
was obtained in good yield. Attempts to obtain the methylene 
ether of 4 : 5-dihydroxyphthalide from piperonylic acid and formalde- 
hyde were not successful. A. C. 


™ Chenodeoxycholic Acid. A. Winpavs, A. Bonne, and E. 
Scuwarzkorr (Z. physiol. Chem., 1924, 140, 177—185).—From 
the product of the hydrolysis of goose bile with potassium hydr- 
oxide a bile acid, ‘‘ chenodeoxycholic acid,’’ C,,H,,)0,, m. p. 140°, 
isomeric with deoxycholic acid, has been isolated. This acid, which 
is identical with the acid obtained by Wieland and Reverey (this 
vol., i, 181) from human bile, constitutes the major proportion of 
the acids present in goose bile, although other bile acids are present 
in small amount. Chenodeoxycholic acid contains the same 
carbon skeleton as cholanic acid, and of the two hydfoxyl groups 
contained in the molecule, one is attached to carbon 2 or 3 (probably 
the latter; for numbering see Wieland, Honold, and Pascual Vila, 
A., 1923, i, 1206), whilst the second is probably in position 13. 
Chenodeoxycholic acid forms crystalline sodiwm and barium salts and 
when carefully oxidised with chromic acid yields chenodehydro- 
deoxycholic acid, C.4H3,0,, m. p. 153° (after sintering) (methyl 
ester, m. p. 161—162° after sintering at 155°; ethyl ester, m. p. 
133°), which is converted into cholanic acid on reduction by Clem- 
mensen’s method. Cholanic acid is also formed when cheno- 
choladienecarboxylic acid (obtained by distillation of chenodeoxy- 
cholic acid) is reduced catalytically. On oxidation with either 
chromic acid or potassium permanganate, the diketo-acid (cheno- 
dehydrodeoxycholic acid) gives a small yield of chenodeoxybilianie 
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acid, C.,H,,0,, m. p. 230° (trimethyl ester, m. p. 92°; trimethyl 
isodeorybilianate has m. p. 136—137°), which is reduced by Clem- 
mensen’s method to lithobilianic acid, the identity of which was 
confirmed by conversion into its trimethyl ester and into pyro- 
lithobilianic acid (methyl ester, m. p. 96—97°). 


Preparation of apoCholic Acid. J. D. Akt.-GEs. 
(D.R.-P. 397312; from Chem. Zentr., 1924, ii, 1409—1410; cf. 
A., 1922, i, 553).—Cholic acid and glycocholic acid on heating with 
dehydrating agents are converted into neutral compounds from 
which the apocholic acid is isolated, after treatment with alkali, 
as the additive compound previously described. The resinous 
product obtained by boiling cholic acid with 20% hydrochloric 
acid for 1 hr. is washed with dilute ammonia and then with water, 
and boiled with 8°/, potassium hydroxide, and on acidification with 
aqueous hydrochloric acid the apocholic acid is precipitated as 
a nearly colourless powder which, after drying and solution in 
acetic acid, separates as the acetic acid additive compound. The 
process has the advantage over that previously described that 
the intermediate neutral compound is readily separated from 
unchanged material. R. B. 


Preparation of Perylenetetracarboxylic Acid and its 
Derivatives. Katie & Co. A.-G., W. NEUGEBAUER, and M. P. 
Scumipt (D.R.-P. 394794; Fr. Pat. 567181; Swiss Pat. 103431 ; 
from Chem. Zenir., 1924, ii, 1276).—Perylenetetracarboxydi-imide 
(obtained by the alkaline fusion of 1 : 8-naphthalimide, cf. D.R.-P. 
276357, and Brit. Pat. 26690/1913) is heated at 200° with concen- 
trated sulphuric acid, or NN’-di-(p-chlorophenyl)perylenetetra- 
carboxydi-imide (obtained from perylenetetracarboxylic acid and 
p-chloroaniline) is heated with sulphuric acid at 210—220°, the 
bluish-red solution turning violet-red and dark needles separating. 
On pouring on to ice brownish-red needles of perylenetetracarboxylic 
anhydride separate. The alkali salts of the acid are sparingly 
soluble ; the calcium salt affords perylene on dry distillation ; 
with amines the acid yields vat-dyes. Tetrachloroperylenetetra- 
carboxydi-imide (obtained by chlorinating perylenetetracarboxylic 
acid in fuming sulphuric acid under pressure, or dissolved in chloro- 
sulphonic acid), on heating with concentrated or fuming sulphuric 
acid at 230—235°, affords the corresponding anhydride, brownish- 
red leaflets; it dissolves in alkalis to yellow solutions with 
green fluorescence, from which acids precipitate the acid as a yellow 
substance which is reconverted on heating into the anhydride. 
When the di-imides are heated for a shorter time with sulphuric 
acid at 180—190°, the monoimides are formed; thus the unsub- 
stituted di-imide affords a mixture of the tetracarboxylic acid and 
perylenetetracarboxylic acid monoimide, a brownish-red powder, 
forming deep red alkali salts. F. A. M. 


[Oxidation of Eugenol, Methylheptenone, and Citral with 
Ozone.] Reply to V. Grignard. A. Verity (Bull. Soc. chim., 
1924, [iv], 35, 1653—1655).—Controversial (cf. Verley, A., 1924, 
i, 865; Grignard, Bull. Soc. chim., 1924, [iv], 35, 932).—When 
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eugenol is oxidised by ozone (details of the large-scale operation 
are given), the product contains almost as much vanillin as homo- 
vanillin. The former must therefore be derived from eugenol 
itself, and not from the small proportion of isoeugenol that may be 
present. This indicates that some change takes place in the 
ozonide before or during its decomposition. For this and other 
reasons, the author disagrees with the conclusions of Grignard and 
his collaborators (loc. cit.), viz., that citral and methylheptenone 
occur naturally in the @-form. He failed again to obtain acetone 
by oxidising methylheptenone with ozone, and suggests that this 
is because his sample of methylheptenone was not from the same 
natural source as that studied by Grignard. W.A.S. 


Preparation of 1-Alkylcyclohexan-3-ones. F. S£IFERT 
D.R.-P. 389851; from Chem. Zentr., 1924, ii, 889).—1-Alkylceyclo- 
hexan-3-ones are prepared by reducing alkyldihydroresorcinols with 
hydrogen in presence of catalysts. Thus isopropyldihydroresorcinol 
dissolved in acetone or alcohol is treated with hydrogen in presence 
of palladium-coated charcoal until the theoretical quantity is 
absorbed ; the resultant 1-isopropylcyclohexan-3-one has b. p. about 
94°/15 mm.; semicarbazone, m. p. 187°. The products have 
therapeutic value. F. A. M. 


Preparation of Cyclic Ketones. J. D. 
(D.R.-P. 397150; from Chem. Zentr., 1924, ii, 1404—1405; addition 
to D.R.-P. 346948, Schroeter, A., 1922, i, 1036).—Substitution 
derivatives of tetrahydronaphthalene or analogous polycyclic 
hydrogenated compounds can be oxidised to «-ketones by chromic 
acid. Polycyclic hydrogenated compounds such as s-octahydro- 
phenanthrene behave similarly, the product in this case being 
1-keto-s-octahydrophenanthrene, m. p. 81—82°, b. p. 206—208°/ 
12 mm. (semicarbazone, m. p. 254—256°; oxime, m. p. 185—186°), 
identical with the product obtained by heating y-ar-tetrahydro- 
a-naphthylbutyryl chloride through loss of hydrogen chloride and 
ring-closure. 

ar-Tetrahydro-8-naphthyl methyl ether in acetic acid with 
chromic acid yields ar-7-methoxy-4-ketotetrahydronaphthalene, m. p. 
80°, b. p. 171°/11 mm. (semicarbazone, m. p. 233°, oxime, m. p. 133°). 
The position of the methoxyl with respect to the ketonic group is 
proved by the independent synthesis of the 1 : 7-isomeride. 
8-Anisoylpropionic acid is reduced to vy-anisylbutyric acid, 
OMe-C,H,[CH,],°CO,H, m. p. 62—63°, which with aluminium 
chloride yields ar-7-methoxy-1-ketotetrahydronaphthalene, m. p. 
63—64° (semicarbazone, m. p. 222°). Similarly, 1- and 2-ar-nitro- 
tetrahydronaphthalene yield ar-1-nitro-5( ? 8)ketotetrahydronaphthal- 
ene, m. p. 102° (semicarbazone, m. p. 231°), and ar-2-nitro-5( ? 8)- 
ketotetrahydronaphthalene, m. p. 118° (semicarbazone, m. p. 235°), 
respectively. R. B. 


Claisen Condensation. G. T. Morcan, H. D. K. Drew, and 
C. R. Porter.—(See i, 363.) 


: 
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Reaction of Ketones with Alcohols under the Influence of 
Light. J. W. D. Couen, and S. L. Laneepyx. I. 
Absorption Spectra of some Ketones. §S. L. LancrprsK (Rec. 
trav. chim., 1925, 44, 173—191).—For the visible and ultra-violet 
regions, the absorption spectra of molten benzophenone, and of 
its alcoholic solutions, and of alcoholic and light-petroleum solutions 
of fluorenone and of terephthalophenone, have been examined. 
The ketones give characteristic curves, indicating an absorption 
maximum in the ultra-violet, but not in the chemically active part 
of the spectrum. F. M. H. 


Isomeric Chalkones [Phenyl Styryl Ketones]. W. Dittury 
and W. RapMacuER (Ber., 1925, 58, [B], 361—362; cf. Weygand, 
A., 1924, i, 521).—Acetylation of phenyl 3-aminostyryl ketone 
yields phenyl 3-acetamidostyryl ketone, m. p. 104° (cf. Rupe and 
Porai-Koschitz, A., 1906, i, 754), when the operation is effected with 
boiling glacial acetic acid in a sterile atmosphere. In the case of 
an unsuccessful pyrylium salt condensation with phenyl 3-amino- 
styryl ketone, an isomeric phenyl 3-acetamidostyryl ketone, m. p. 
119—120°, was isolated which appears to be identical with a 
compound obtained by Kauffmann and Burckhardt (A., 1914, i, 
55). The compound passes into the isomeride of lower m. p. when 
preserved for a few weeks in a closed tube. A similar instance of 
isomerism is encountered with p-tolyl o-hydroxystyryl ketone, 
which usually crystallises in colourless leaflets, m. p. 147—148° 
(cf. Zwayer and von Kostanecki, A., 1908, i, 443), but was obtained 
on one occasion as yellow needles, m. p. 134—135°. H. W. 


Preparation of Oxidoketones. E. Wertz (D.R.-P. 395435; 
from Chem. Zentr., 1924, ii, 1403—1404).—Oxidoketones are 
obtained by the oxidation of «$-unsaturated ketones, with the 
exception of diphenylindenone and its nearest analogues, with 
hydrogen peroxide or peroxides in alkaline solution, the carbonyl 
group being unattacked. Styryl methyl ketone with alkaline 
hydrogen peroxide at temperatures up to 50° yields styryl methyl 


ketone oxide, | og partly as an oil, partly as crystals, 


m. p. 53°, which appear to be, respectively, the cis- and trans- 
forms of the oxide. Phenyl styryl ketone similarly yields an oxide, 
m. p. 90°. Mesityl oxide with hydrogen peroxide and sodium 


hydroxide in methyl alcohol yields the ovzide, pg CH-COMe’ 


b. p. 44—48°/15 mm. The hydrogen peroxide can be replaced by 
percarbonates, perborates, Caro’s acid, or loose additive products 
of hydrogen peroxide, such as the carbamide derivatives. R. B. 


Halochromism of Aromatic Aminoketones. P. PFEIFFER 
[with O. ANcERN, P. Bacxss, W. Firz, E. Praui, H. RHEINBOLDT, 
and W. Stroiu] (Annalen, 1925, 441, 228—265).—To obtain con- 
firmation of the oxonium salt structure, R,C°O...HC1O,, proposed 
for the perchlorates of aromatic ketones (A., 1917, i, 205), the 
behaviour of a series of aromatic aminoketones and polyketones 
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with this acid has been examined. Aminoketones of the chalkone, 
distyryl, phenyl cinnamylidenemethyl ketone, and dibenzylidene- 
cyclohexanone series readily yield well-crystallised perchlorates, 
stable in the absence of moisture, in which the number of mols. of 
perchloric acid is generally equal to, but never exceeds, the sum 
of the amino and carbonyl groups present, but is not related to 
the number of ethylene linkings. Perchlorates of the “ maximal ” 
or highest type are generally regarded as possessing an oxonium 
structure, and the amino, alkylamino, and methoxyl groups exert 
their usual auxochromic effect, except where it is diminished by 
salt formation on the amine-nitrogen atom. Similarly, the deeply 
coloured aminoketones of the lower type, in which monoamino- 
ketones are combined with 1 mol. and the diaminoketones are 
combined with 2 mols. of perchloric acid, are regarded as oxonium 
salts and the bathochromic influence of the p-methoxyl and 
p-dialkylamino groups is well marked. The less deeply coloured 
perchlorates of the chalkone series are regarded as ammonium 
salts, and probably those of di-p-dimethylaminobenzylidenecyclo- 
hexanone and di-p-dimethylaminostyryl ketone belong to the same 
class. The determining influence appears to be the relative basicity 
of the amino and carbonyl groups in the aminoketone, and it is 
probable that in solutions of the lower type of perchlorates we have 
equilibrium mixtures of oxonium and ammonium salts. The 
equilibrium will vary with the temperature, which, together with 
solubility, will determine which of the two isomerides crystallises 
out. The conversion of the deep blue hydrated perchlorate of 
p-anisyl p-dimethylaminostyryl ketone into the yellow, anhydrous 
form, and the reversion of the latter in moist air into the blue form, 
is probably accompanied by the tautomeric change : 


NMe,-C,HyCH:CH-CO-C,H,-OMe 


ClO, Yellow. Blue. HClO,.,nH,O 


The formule proposed by Straus (A., 1922, i, 148) and Hantzsch 
(A., 1921, i, 556) are discussed and also the alternative quinonoid 
structure, e¢.g., All 
three formulz, however, are only approximation formule when the 
crystal structure of the salts is considered, and none of them repre- 
sents correctly the valency distribution in the crystal space 
lattice. p-Nitro-p’-methoxydistyryl ketone has m. p. 185—186°; 
phenyl o-nitrocinnamylidenemethyl ketone, m. p. 142°; anisyl 
o-nitrocinnamylidenemethyl ketone, m. p. 128°, sintering from 126°; 
anisyl p-nitrocinnamylidenemethyl ketone, m. p. 163°;  styryl 
o-nitrocinnamylidenemethyl ketone, m. p. 121°, sintering from 118°; 
p-methoxystyryl o-nitrocinnamylidenemethyl ketone, m. p. 126—127°, 
sintering from 124°; styryl m-nitrocinnamylidenemethyl ketone, 
m. p. 145—146°; p-methorystyryl p-nitrocinnamylidenemethyl 
ketone, m. p. 197—198°; 2: 6-di-m-nitrobenzylidenecyclohexanone, 
m. p. 194°, and 2 : 6-di-p-nitrobenzylidenecyclohexanone, m. p. 207°, 
were prepared from cyclohexanone and the nitrobenzaldehyde in 
yields amounting to 34 and 39% of theory, respectively. All the 
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above are yellow. p-Dimethylaminobenzophenone when dissolved 
in 70% perchloric acid or when treated with perchloric acid 
in acetic acid solution yields a colourless monoperchlorate, 
C,;H,,ON,HCIO,; no stannic chloride compound was obtained. 
Phenyl m-aminostyryl ketone yields the yellow monoperchlorate, 
C,;H,;,0N,HCIO,; a solution in perchloric acid deposits a mixture 
of mono- and di-perchlorates. Phenyl p-aminostyryl ketone, 
m. p. 147—148°, obtained by condensation of p-benzamidobenz- 
aldehyde, m. p. 146°, with acetophenone in alcoholic solution in 
the presence of sodium hydroxide, and hydrolysis of the pheny] 
p-benzamidostyryl ketone, m. p. 177—178° (cf. Kaufimann and 
Burckhardt, A., 1914, i, 56), gives a monoperchlorate, brown needles, 
and a mixture of mono- and di-perchlorates. The red hydrochloride 
described by Rupe and Porai-Koschitz (A., 1906, i, 754) could not 
be obtained; the flesh-coloured hydrochloride, obtained with 
10% hydrochloric acid, has the composition C,;H,,0N,HCI. 
Phenyl p-dimethylaminostyryl ketone yields a nearly colourless 
monoperchlorate, Cy,H,,0N,HCIO,; the monohydrochloride, bright 
yellow, gives a reddish-violet solution in hydrochloric acid, which 
deposits colourless needles, changing in a desiccator to the yellow, 
anhydrous salt. From concentrated hydrochloric acid bright blue 
lamine are deposited. The chlorostannate, C,,H,,ON,SnCl,, black 
powder, sensitive to light, was obtained by heating the aminoketone 
with stannic chloride in dry benzene. p-Anisyl m-aminostyryl 
ketone, m. p. 141°, obtained by condensing m-acetamidobenzaldehyde 
with p-methoxyacetophenone in alcoholic sodium hydroxide and 
hydrolysing the p-methoxyphenyl m-acetamidostyryl ketone, m. p. 
144—-145°, yields in acetic acid a bright yellow monoperchlorate, 
and with perchloric acid alone an _ orange diperchlorate, 
C,,H,;0,N,2HCIO,. Reduction of p-anisyl p-nitrostyryl ketone 
with stannous chloride in acetic acid saturated with hydrogen 
chloride yields p-anisyl p-aminostyryl ketone, brownish-yellow, 
m. p. 173—174° (benzoyl derivative, m. p. 199—201°), giving an 
orange-brown diperchlorate. p-Anisyl p-dimethylaminostyryl ketone, 
m. p. 127°, from p-dimethylaminobenzaldehyde and p-methoxy- 
acetophenone, yields a blue monoperchlorate, C,g,H,,0.N,HCIO, + 
1-5H,O, giving a yellow anhydrous salt. The diperchlorate, 
C,,H,,0.N,2HCIO,, is orange-yellow, the  chlorostannate, 
C,,H,,0,N,SnCl,, nearly black. m-Aminodistyryl ketone, m. p. 
138—139°, yields in acetic acid a pale orange-yellow monoperchlorate, 
and with perchloric acid alone an ochreous diperchlorate. p-Di- 
methylaminodistyryl ketone, similarly, yields a dark green mono- 
perchlorate and an orange-brown diperchlorate, converted into the 
monoperchlorate on exposure to the air. The chlorostannate, 
C,95H,,ON,SnCl,,C,H,, is nearly black. m-Aminostyryl p-methoxy- 
styryl ketone yields a Bordeaux-red diperchlorate and a reddish- 
brown monoperchlorate. p-Aminostyryl p-methoxystyryl ketone, 
m. p. 158—160°, yields a diperchlorate, nearly black with blue 
iridescence. p-Dimethylaminostyryl p-methoxystyryl ketone, orange- 
yellow, m. p. 140°, gives a violet-black diperchlorate and a black 
chlorostannate, C,,H,,O,N,SnCl, very sensitive to light. Di-p- 
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dimethylaminostyryl ketone, orange brown, m. p. 191°, yields a 
triperchlorate, bright yellow, which on treatment with water is 
converted into the nearly colourless diperchlorate, and then more 
slowly into a dark brown monoperchlorate, 3C,,H,,ON>,,4HCIO,, 
also obtained by adding perchloric acid to a solution of the base in 
acetic acid. The monoacetate, C,,H,,ON,,C,H,0,, is dark red. 
cycloHexanone and p-dimethylaminobenzaldehyde in alcoholic 
solution in the presence of sodium ethoxide yield 2-p-dimethyl- 
aminobenzylidenecyclohexanone, m. p. 127—128°, which condenses 
further with benzaldehyde in the presence of sodium ethoxide. 
yielding 
m. p. 137—138°, yielding a green monoperchlorate, and a reddish- 
brown diperchlorate. 2-p-Dimethylaminobenzylidene-6-p-anisylidene- 
cyclohexanone, m. p. 177—178°, gives in alcohol a deep-green mono- 
perchlorate, and with perchloric acid alone, a dark, blood-red 
diperchlorate, with steel-blue lustre. 2 : 6-Di-m-aminobenzylidene- 
cyclohexanone, m. p. 145° (hydrochloride, Cy,Hy,O0N,,2HCl, bright 
yellow), is obtained by reducing the nitrobenzylidene derivative. 
The yellow diacetyl derivative, m. p. 249°, obtained by condensation 
of cyclohexanone with m-acetamidobenzaldehyde in the presence 
of alcoholic sodium hydroxide, is not readily hydrolysed to the 
amine. 2 : 6-Di-p-aminobenzylidenecyclohexanone, brown, Mm. p. 
240—242° (bright yellow dihydrochloride), and its deep yellow 
diacetyl derivative, m. p. 296—297°, are analogously prepared. 
2 : 6-Di-p-dimethylaminobenzylidenecyclohexanone, m. p. 248—249°, 
gives in acetic acid a bright yellow diperchlorate, and with per- 
chloric acid alone, a bright yellow triperchlorate. R. B. 


Halochromic Compounds of Imines. P. Preirrer, H. 
RHEINBOLDT, and J. WoxiF (Annalen, 1925, 441, 265—276).—To 
determine how close a parallel there is between the halochromism 
of imines and that of ketones, the additive compounds of distyryl 
ketone, p-methoxydistyryl ketone, and p-dimethylaminodistyry] 
ketone with acids and metallic salts have been compared with 
those of the corresponding quinaldine bases, 2-styrylquinoline, 
2-p-methoxystyrylquinoline, and 2-p-dimethylaminostyrylquinoline. 
In both series, coloured monoperchlorates are formed, in which 
the p-methoxyl group exerts a bathochromic influence, and this 
influence is manifested in the hydrochlorides, oxalates, and acid 
cadmium chlorides. The cadmium chloride compounds of the 
quinaldine series, in which 2 mols. of the metallic chloride are in 
combination with 1 mol. of the base, are analogous to the chloro- 
stannates of the ketone series. p-Dimethylaminostyrylquinoline, 
like p-dimethylaminodistyryl ketone, gives a deep green mono- 
perchlorate and only a yellow diperchlorate. In the monoper- 
chlorate the acid is attached to the imine nitrogen atom, and in 
the diperchlorate also to the dimethylamino group, the batho- 
chromic influence of the latter being thereby destroyed. The 
cyclic imines of the 3-indyl-3-indolidenemethane series, 
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investigated by KGnig (A., 1911, i, 808) yield halochromic cadmium 
chloride compounds, and a further series of halochromic salts has been 
obtained from the analogous base, NPh:CH-CH:CH:CH:CH-NHPh 
(II) (Zincke, A., 1904, i, 921), which results when the pyridine rings 
are opened. In these salts, the acid is linked to the imine nitrogen 
as the deepened colour produced can only be explained. on this 
assumption, addition to the auxochrome group producing salts 
which are less highly coloured than the free base. In view of these 
results and the series of halochrome salts obtained from Zincke’s 
second base, (II), in which 
only one aromatic ring is present (A., 1905, i, 923), it is concluded 
that the amino and hydroxyl groups can exert their auxochromic 
influence when they are separated from a chromophore by a con- 
tinuous chain of ethylenic linkings; whether such ethylenic linkings 
belong to an open chain or partly to the aromatic ring is immaterial. 
The following compounds of benzylidenequinaldine (2-styryl- 
quinoline) are described : hydrochloride, Cyz7H,,N,HCl, m. p. 112— 
113°; perchlorate, C,,H,;N,HCIO,; oxalate, 
m. p. 176—177° (decomp.); cadmium chloride compounds, 
C,,H,3,N,2CdCl, and 2C,,H,,N,H,CdCl,. Similarly, 2-p-methoxy- 
styrylquinoline yields an oxalate, Cy,H,,ON,C,H,O,, m. p. 205° 
(decomp.), and cadmium chloride compounds, C,,H,,;ON,2CdCl, and 
3C,,H,;ON,H,CdCl;; all the above are yellow. 2-p-Dimethyl- 
aminostyrylquinoline yields a yellow dihydrochloride, a bright 
yellow diperchlorate, and a dark monoperchlorate, with a strong 
green lustre; an oxalate, CyyH,,N,,2C,H,0,, violet-black, m. p. 
108—110°; a black cadmium chloride compound, possessing a 
green lustre; a _ silver-grey cadmium chloride-hydrochloride, 
C1 5H,,N,,H,CdCl,, and a dark-coloured cadmium chloride-hydro- 
chloride, 2C,,H,.N.,H,CdCl,, with a green lustre. The «-methyl- 
indyl-«-methylindolidenemethane of Ké6nig (loc. cit.) yields a rust- 
brown cadmium chloride compound, C,,H,,N,,2CdCl,, and zinc 
chloride-hydrochloride compound, dense 
reddish-brown crystals with brilliant blue lustre. Similarly, 
Zincke’s anilinoanil base, C,,H,gNo, yields a monoperchlorate, red 
needles ; a trichloroacetate, ,CCl,-CO,H,MeOH, red needles 
with a blue lustre, a zine chloride-hydrochloride compound, 
5C,,H,,N>2,5HC1,2ZnCl,, reddish-brown, with a green lustre, and 
a rust-brown cadmium chloride compound, C,,H,,N>o.2CdCl,. The 
base III (above), obtained by the action of ethylamine on dinitro- 
phenylpyridinium chloride, yields a yellowish-red perchlorate, 
C,3H,,0,N,,HCIO,. R. B. 


Reactions in Solutions of Quinone. L. Mreunrer and M. 
Querorx (J. Soc. Leather Trades Chem., 1925, 9, 26—31).—Aqueous 
solutions of quinone of different pz values were kept in the dark 
for 6 days. Using a disodium phosphate—phosphoric acid buffer 
mixture, the conversion of quinone into quinol and oxidation 
products commenced at py 6-5, and at py 7-5 20% of the quinone had 
been transformed. The amount of quinol formed was practically 
half that of the quinone which had disappeared. In sodium 
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acetate—acetic acid and sodium acetate-sodium hydroxide buffer 
mixtures, the quinone was transformed more rapidly. The trans- 
formation curve shows a maximum at p, 5-0, a minimum about 
pa 6-5, after which the amount of transformation increases very 
rapidly with rising py. The amount of quinone transformed 
increases very much in presence of protein matter. [Cf. B., 1925, 
219.] D. W. 


New Derivatives of Naphthaquinone. Soc. Anon. pxs Mati- 
ERES COLORANTES ET PRODUITS CHIMIQUES DE SAINT-DENIS, A. R. 
Wau, and R. Lantz (Brit. Pat. 206150).—Various 1-arylamino- 
3-naphthols (Brit. Pat. 182084), by the action of hypochlorites or 
of other oxidising agents on their alkaline solutions, yield 1-aryl- 
imino-8-naphthaquinones (cf. Brit. Pat. 191064). Examples of 
these are:  1-tolyl- 
imino-B-naphthaquinone and 
They form unstable, dark green crystals, and are highly reactive, 
forming with alkali sulphites and hydrogen sulphites of 1-aryl- 
amino-$-naphtholsulphcnic acids. B. W. A. 


Oxidation in Light. A. Eckert (Ber., 1925, 58, [B], 313— 
320; cf. Schaarschmidt and Kasai, A., 1924, i, 1327).—Autoxid- 
ation of 2-methylanthraquinone in glacial acetic acid solution 
under the influence of light leads to the production of anthra- 
quinone-2-carboxylic acid and s-2-dianthraquinonylethane, m. p. 
342°, the constitution of which is established by its oxidation to 
anthraquinone-2-carboxylic acid. 5: 8-Dichloro-, 5: 6:7 : 8-tetra- 
chloro-, 1-methoxy-, and 1l-hydroxy-2-methylanthraquinones are 
much less readily affected; the halogenated compounds yield 
acids in quantity too small for investigation. 4-Chloro-1-methyl- 
anthraquinone, under similar conditions, gives 4-chloroanthra- 
quinone-l-carboxylic acid, m. p. 220—223°, and, apparently, 
s-di-4-chloroanthraquinonylethane, m. p. 290—300° (decomp.). 
Autoxidation of 2-methylanthraquinone occurs far less readily in 
the presence of toluene than of glacial acetic acid, whilst the solvent 
is itself oxidised. The same action is induced by anthraquinone, 
under the influence of which (presumably owing to the transient 


production of anthraquinol) toluene yields benzaldehyde, benzoic 


acid, dibenzyl, isohydrobenzoin, hydrobenzoin, and (?) benzil. 
Illumination of toluene in the presence of anthraquinone and 
acetic anhydride gives benzyl acetate. Dibenzyl, hydrobenzoin, 
benzil, and benzoin are transformed into benzoic acid by photo- 
oxidation in glacial acetic acid solution in the presence of anthra- 
quinone. p-Benzoquinone, naphthaquinone, xanthone, acridone, 
and benzophenone stimulate the production of benzoic acid to a 
much smaller extent than anthraquinone. The nitrotoluenes give 
small quantities of acidic products when illuminated in the presence 
of anthraquinone; o-nitrobenzoic acid has been identified. m- and 
p-Xylenes are converted into the corresponding toluic acids. 
Naphthalene is not affected in glacial acetic acid solution, whereas 
quinol is very readily transformed into quinhydrone. An aqueous, 
alkaline solution of lead hydroxide is photo-oxidised to lead dioxide 
VOL. CXXVIII. i. q 
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in the presence of potassium anthraquinone-1-sulphonate. 
Chromium sulphate is converted similarly into chromic acid, whilst 
tervalent arsenic and antimony pass into the quinquevalent state, 
Illumination of sodium anthraquinone-2-sulphonate dissolved in 
dilute hydrochloric acid causes the liberation of chlorine and 
production of 2-chloroanthraquinone; the corresponding 1-sulphon- 
ate appears to suffer a similar change. H. W. 


Preparation of Nitrogenous Anthraquinone Derivatives. 
BapiscHe & Sopa-Fasrik, M. A. Kunz, and K. Savr. 
WEIN (D.R.-P. 396509; from Chem. Zentr., 1924, ii, 1408—1409). 
—By the action of nitrosyl chloride on 1-amino-2-methylanthra- 


quinone in nitrobenzene or benzene suspension, a mixture of — 


anthraquinone-1 : 2-isooxazole, a yellowish-brown substance con- 
taining nitrogen, m. p. 173—175°, and anthraquinone-1 : 2-indazole, 


is obtained, in proportions varying with the temperature and with 
amount and the rate of addition of the nitrosyl chloride. Similarly, — 


4-chloro-]-amino-2-methylanthraquinone yields a substance, orange- 


yellow needles, giving an orange solution in sulphuric acid with : 


evolution of nitrogen. The new products are used for the pre- 
paration of dyes. R. B. 


Dyes of the Anthraquinone Series. J. BappiLEy, W. W. 


Tatum, and Tue British Dyrsturrs Corporation, Lrp. (Brit. 
Pat. 227923).—By condensing 4 : 8-dichloroanthrarufin with 2 mols. 


of anthranilic acid in nitrobenzene solution in presence of sodium 


carbonate and copper powder, 4: 8-diphenylaminoanthrarufin- 


o : o'-dicarboxylic acid is formed. In a similar way, by condensing E 
1 : 5-dichloro-4 : 8-dinitroanthraquinone with anthranilic acid and _ 


reducing the product with sodium sulphide, 1 : 5-diamino-4 : 8-di- 


phenylaminoanthraquinone-o : o'-dicarboxylic acid is formed. The 


former dyes cellulose acetate greenish-blue, the latter green. 
E. H. 


Dianthraquinonyl. A. Eckert (Ber., 1925, 58, [B], 321— 
322).—1 : 1-Dianthraquinonyl is readily converted by molten | 


potassium hydroxide at 200° into benzoic and dipheny]l-3 : 3’-di- 
carboxylic acids; diphenic acid appears also to be produced, but, 
under the conditions of the reaction, to be transformed into fluoren- 


one. Helianthrone (cf. Scholl, A., 1910, i, 494) is stable towards L 


potassium hydroxide at 200°, but is converted at 290° into meso- 
naphthadianthrone. a. W. 


Chlorination of Helianthrone. A. Ecxerr (Ber., 1925, 58, 


322—323).—Helianthrone [mesobenzdianthrone] is converted 
by phosphorus pentachloride in the presence of boiling phosphoryl ~ 
chloride into 4: 5:8:4': 5’ : 8’-hexachloromesobenzdianthrone. The 
constitution of the product is deduced from the observation that _ 
it is converted by exposure to light in sulphuric acid solution into © 
4:5:4’ : 5’-tetrachloromesonaphthadianthrone (cf. Eckert 

H.W. 


Tomaschek, A., 1919, i, 163). 


Condensation of Menthone with p-Tolualdehyde. 3B. Sam- 
DAHL (J. Pharm. Chim., 1925, [viii], 1, 145—149).—A mixture of 


| 
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menthone and p-tolualdehyde saturated at 0° with dry hydrogen 
chloride gives (i) p-tolylidenementhone hydrochloride, m. p. 133°, 
[x] —83-1° in chloroform, from which water or alcohol easily 
removes hydrogen chloride, and (ii) an uncrystallisable oil. The 
product, b. p. about 180°/7 mm., obtained by decomposing the 
latter with alcoholic potassium hydroxide, yields p-tolylidene- 


menthone, CH m. p. 77°, [a —193-2° in chloro- 


form. The mother-liquors from the crystallisations of this com- 
pound yield an oil, b. p. 183—184°/7 mm., [«]}# —56-5° in chloro- 
form, d\’ 1-0077, n# 1-5412, which consists of one or more stereo- 
isomeric modifications of the crystalline p-tolylidenementhone. 
With hydroxylamine, this oil gives an additive compound, m. p. 
174°, [a] —52-2° in chloroform ; it is reduced by sodium and ether 
saturated with water to p-methylbenzylmenthol, m. p. 150°, [a]} 
—30-9° in chloroform. W. E. E. 
Halogen Derivatives of Camphor. VI. §-Bromocamphor- 
a-sulphonic Acid. VII. Constitution of the Reychler Series 
of Camphorsulphonic Acids. Experiments on Chloro- 
sulphoxides. H. Burczss and T. M. Lowry (J. Chem. Soc., 1925, 
127, 271—283; cf. Armstrong and Lowry, T., 1902, 81, 1445).— 
VI.—After blocking the 8-position by means of a bromine atom, 
the authors have succeeded in sulphonating camphor in the 
a-position. $-Bromocamphor added to a mixture of acetic anhydride 
and concentrated sulphuric acid yielded a brown substance (15— 
20% of the bromocamphor undergoing sulphonation), from which, 
by treatment with calcium carbonate, calciwm 8-bromocamphor- 
a-sulphonate, m. p. above 250°, [a];, 
450°, [alises +116-5° in water (2 g. per 100 c.c.), was isolated. 
Potassium $-bromocamphor-«-sulphonate, by treat- 
ment with phosphorus pentachloride, is converted into §-bromo- 


camphor-«-sulphonyl chloride, CoH gBr< S02, m. p. 97°; the 


corresponding sulphonamide has m. p. 100—102° (decomp.), [@]579 
+39°3°, [«]y353 +99° (in alcohol); the crystals, which at first are 
tough and fibrous, become opaque and friable on keeping. Attempts 
to prepare an anhydramide (cf. Lowry, loc. cit.) gave a negative 
result with concentrated hydrochloric acid, but with acetic anhydride 
the product was acetyl-8-bromocamphor-«-sulphonamide, 
‘SO,-NH 

m. p. 217° (rapid decomp.). §-Bromocamphor-«-sulphonyl bromide 
is an oil; when it is refluxed in dry xylene, sulphur dioxide is 
evolved and some charring occurs. The product gave three suc- 
cessive crops of crystals from dilute alcohol, the first a mixture 
of «8- and «’@-dibromocamphors, the second «’§-dibromocamphor, 
m. p. 133—135°, [«]s4g, —77° (in acetone), the third, «§-dibromo- 
camphor, m. p. 113—114°. This suggested that the sulphonic acid 
occupied the «-position, and confirmation was obtained when the 
sulphonamide on bromination lost the sulphonamide group and 
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gave the same «f$-dibromocamphor. Bromination of the acety] 
derivative (above) resulted in the elimination of the acetyl group 
and formation of 

m. p. 145° (80% yield), [«];4g3 —29° in benzene (2-64 g. per 100 c.c.). 
This loss of the acetyl group suggested an enolic acetate rather 
than the -SO,-NHAc compound. The dibromosulphonamide when 
dissolved in alcohol undergoes spontaneous oxidation and the 
solution deposits $-bromocamphorquinone, bright yellow prisms, 
m. p. 122°, characteristic odour unlike that of camphorquinone. 
Oxidation of the dibromosulphonamide with hydrogen peroxide 
in aqueous alcoholic solution gave the intense colour of the quinone, 
but it could not be isolated, being further oxidised to 8-bromo- 
camphoric anhydride, m. p. about 143°. The views of Lipp and 
Lausberg (A., 1924, i, 655) that 8-bromocamphor and the Reychler 
series of camphorsulphonic acids have the same orientation are 
thus confirmed. 

VII.—The evidence put forward by Wedekind, Schenk, and 
Stiisser (A., 1923, i, 346) that the sulphonic radical in Reychler’s 
camphorsulphonic acid (A., 1899, i, 447) has entered a methyl group 
is at variance with equally definite evidence indicating that it has 
entered a methylene group in the ring. An alternative mechanism 
to explain the formation of 10-ketopinic acid from a 6-derivative 
of camphor (cf. Wedekind, loc. cit.) which involves the wandering 
of the sulphonyl group is given. This change in orientation does 
not appear to take place, since the tricarboxylic acid and the 
anhydride formed on oxidising «-bromocamphor-z-chlorosulphoxide, 
m. p. 158—159°, [a]57g9 +31° in benzene 
(prepared from ammonium «-bromocamphor-z-sulphonate by 
Wedekind’s method), with nitric acid are identical and not isomeric 
with those obtained by Kipping and Pope by the oxidation of 
z-bromocamphor. It thus appears that the halogen in @-bromo- 
camphor, as well as the sulphonic group in Reychler’s acid, has 
entered a methyl group and occupies the 10-position of the camphor 
molecule. No reaction is known in which 8-bromocamphor behaves 
as if it contains a -CH,Br group. It is thought that there must 
be some link between the 6- and 10-positions which is not expressed 
in the conventional camphor formula (cf. Armstrong and Lowry, 
T., 1902, 81, 1469). A crystalline by-product, m. p. about 202° 
(decomp.), [«]54g, +19-4° in acetone, isolated from the benzene 
extract after oxidation of «-bromocamphor-z-chlorosulphoxide, 
was expected to be z-chlorodinitro-«-bromocamphor, but differed 
from the compound obtained by Wedekind under analogous con- 
ditions in being soluble in alkalis. An attempt to make toluene- 
o-chlorosulphoxide by heating o-toluenesulphony] chloride with dry 
piperidine was unsuccessful. A. C. 


Secondary «-Nitrocamphene. S. NAMETKIN and A. ZABRODIN 
(Annalen, 1925, 441, 181—187).—The nitration of tricyclene (I), 
now made available by the method of Meerwein and van Emster 
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(A., 1920, i, 855), is found to proceed via the additive product (II), 
which loses water to give sec.-«-nitrocamphene (III), b. p. 119— 
119-5°/14 mm., dj? 1-0689, n” 1-4942. The isolation of isocam- 
phoronic acid, the oxidation product of camphene, from the acid 
products of the reaction shows that nitration has preceded oxid- 
ation (cf. Konovalov, A., 1904, i, 257). Nitrations generally may 


“CH, -CH-NO, —CH:NO, 
|-cH~ 
(I.) (III.) 


be regarded as additive processes in the first instance. The «-nitro- 
camphene forms a y-nitrole, m. p. 99°, and on reduction gives 
a-aminocamphene, b. p. 197—198°/750 mm. C. H. 


Essential Oils. Scuimmen & Co. (Rep. Schimmel & Co., 1924. 
1—236; from Chem. Zentr., 1924, ii, 892—894).—Bay oil had a 
variable phenol content from 35% to 60°. Citronella oil: the 
statement of de Jong and van Harpen (Ber. Afd. Handelsmuseum 
Kolonial Inst., 1923, No. 13) that the viscosity of the oil varies 
inversely with the citronellal content is not confirmed; the deter- 
mining factor is probably the degree of resinification. Jaborandi 
leaf oil: the characteristic odour is probably due to a ketone; a 
sample of oil having d" 0-8694, «, +0° 54’, nj} 1-45442, acid number 
6-72, acetyl number 7-65, on extraction with sodium hydrogen 
sulphite yielded a methyl nonyl ketone, b. p. 231-5—232-5°/752 ; 
0-8297; a 0, nj} 142855, acetyl number 11-7; the lower- 
boiling fractions afforded a hydrocarbon, b. p. 162—166°, d’* 0-8519, 
uy +17-4°, n® 1-46757, which absorbs hydrogen chloride to give a 
liquid hydrochloride, whilst the higher fractions afforded a hydro- 
carbon, m. p. 27—28°, previously described. Oil from Monarda 
fistulosa: on steam distillation the plant yielded 0-3% of a deep 
reddish-brown oil, d” 0-9219; 5° potassium hydroxide solution 
extracted about 30°, chiefly carvacrol, traces of thymol, and 
probably some thymoquinol. Oil from Monodora myristica obtained 
irom West African seeds gave 5:06°% of a pale yellow oil with an 
odour of phellandrene, d'’ 0-8511, «, 86° 20’, nf 1-47613, acid number 
(0-4, acetyl number 6-5; after fusion of the nitrite (102°), it gave 
6-phellandrene; it also seemed to contain some cineole. A vetiver 
oil from Java had a powerful odour and dark brown colour, d” 
0-9926—1-0444, a +20°50’ to +41° 40’, ni} 1-51889—1-53020, 
acid number 9-3 to 28, acetyl number 5-6—20-6, after acetylation 
107-3—-151-2; some “light oils” occasionally present had d” 
(-9852—0-9944, ap, 14°25’ to 24°10’, ni} 1-52430—1-52604, acid 
number 7:5 to 11-2, acetyl number 7-5—14-9, after acetylation 
102-7 to 108-3. Specimens of (presumably synthetic) menthol had 
m. p. 32—36°5°, a») —39° 55’ to —41° 30’, and are probably made from 
piperitone. 

The details given by Reclaire (Perf. Essent. Oil Rec., 1923, 14, 
293) for the identification of esters of non-volatile acids in oils 
are confirmed, but acids slowly volatile in steam, such as lauric 
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acid, are likely to be overlooked. The qualitative tests of Bennett 
and Garratt (ibid., 1924, 14, 359) are useful, but in negative tests 
the acid number should be determined. F. A. M. 


Essential Oil of the ‘‘ Rimu'"’ (Dacrydium cupressinum). 
F. H. McDowatt and H. J. Fintay (J. Soc. Chem. Ind., 1924, 
44, 427)—Dacrydium cupressinum grows abundantly in New 
Zealand, and its leaves, by treatment with supersaturated steam, 
yield 0-17% of an oil consisting of a saturated pentacyclic diterpene, 
CopHy2, m. p. 55-5°, b. p. 320°, [a]p (in chloroform) 53-7°, another 
saturated diterpene, m. p. 92°, which is probably formed from the 
above during distillation; and a small quantity of a sesquiterpene, 
b. p. 152—157°/40 mm., nf 1-5005, d3} 0-9219, [«]p (in chloroform) 
17-81°. The oil was free from aldehydes and ketones and contained 
only a very small quantity of phenols and acids. F. B. 


Essential Oil of Meriandra benghalensis, Benth. F. C. 
Patazzo and E. Arar (Atti Congr. Naz. Chim. Ind., 1924, 245— 
250).—This oil, obtained by distillation of the leaves, contains 


about one-third of its weight of camphor, together with cineole, © 


camphene, and another terpene. [Cf. B., 1925, 264.] 


Essential Oil of Calantas Wood. W. L. Brooxe (Philippine 
J. Sci., 1925, 26, 1—8).—The physical constants of the odoriferous 
essential oil of calantas wood (7'’oona calantas) are given and cadinene 
is shown to be one of the principal constituents.. L. F. H. 


Relationships between Vegetable Aromatic Substances and 
their Origin. L. Reri (Atti Congr. Naz. Chim. Ind., 1924, 250— 
256).—Attention is directed to the occurrence of the coniferyl 
grouping in the molecules of large numbers of vegetable compounds, 
such as glucosides, the constituents of essential oils, resins, colouring 
matters, etc., and it is shown that the reactions of coniferylaldehyde 
are identical with those of Czapek’s hadromal (A., 1899, i, 560). 
Further, the dihydroxycinnamic grouping, from which the conifery] 
grouping is derived by simple methylation, is found in the molecules 
of numerous tannin substances, almost all the flavones, and many 
glucosides and colouring matters. In view of the relationships 
which such a large number of these so-called accessory substances 
of plants bear to coniferylaldehyde, which is closely allied to 
lignin (cf. Klason, A., 1920, i, 822; 1922, i, 324; 1923, i, 187), it 
seems likely that rational utilisation of lignin might lead to the 
isolation of many aromatic compounds, at present obtainable only 
by complicated and indirect methods. 2, 


Polysaccharides. XXIX. Chitin (II) and the Configuration 
of Glucosamine. P. Karrer, O. ScHNIDER, and A. P. Smrrnov 
(Helv. Chim. Acta, 1924, 7, 10389—1045; cf. A., 1923, i, 122).— 
When chitin is distilled with zinc dust, the chief product is 2-methyl- 
l-n-hexylpyrrole (loc. cit.); if the chitin molecule consists only of 
two glucosamine residues, it should have the constitution of a 
reduced “ fructosazine’”’ (cf. Stolte, A., 1908, i, 833). It is now 


i 


| 
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indicated that this is not so; when fructosazine is distilled with 
zinc dust, an oily product sparingly soluble in dilute sulphuric acid 
is obtained, of which, after repeated fractional distillation, the 
main fraction has b. p. 150—156° (2-1 g. of b. p. 150—169° from 
300 g. fructosazine). This is still a mixture, but consists chiefly 
of 2: 5-dialkylpyrazines, since when it is oxidised with a hot dilute 
solution of potassium permanganate it affords pyrazine-2 : 5-di- 
carboxylic acid. That part of the original oily distillate dissolved 
by dilute sulphuric acid consists of similar pyrazine derivatives, 
together with substituted pyridines. This fraction affords a picrate, 
m. p. 145°. It thus appears that chitin is not formed simply by 
the union of two glucosamine residues. 

When chitosan is similarly distilled with zinc dust, the oil, 
obtained in most meagre yield, affords a pyrrole fraction (b. p. 
190—220°), resembling that from chitin, and a pyridine fraction 
which yields the picrate mentioned above. 

When glucoseanilide is treated with nitrous acid, diazoamino- 
benzene is obtained. This quantitative scission resembles that 
taking place in chitosan when it is treated with the same reagent 
(cf. Karrer and Smirnov, A., 1923, i, 122). 

The configuration of glucosamine is discussed with copious 
citations from the literature, and the conclusion is reached that this 


compound is the amino derivative corresponding with mannose. 
W. A. S. 


Tannins and Similar Substances. XVIII. Catechin. K. 
FREUDENBERG, H. FIKENTSCHER, and M. Harper (Annalen, 1925, 
441, 157—180; cf. this vol., i, 51; A., 1924, i, 868).—It has been 
shown (loc. cit.) that p-toluenesulphonyl-d-catechin tetramethyl 
ether (I, R=MeC,H,°SO,) gives with hydrazine a little of the 
primary hydrazine (I, R=NH-NH,) but mainly phloroglucinol 
dimethyl ether and 3-mp-dimethoxyphenylpyrazoline, which is 

OMe further confirmation of the sug- 
ff gested trans configuration of the 
OMe OH in d-catechin tetramethyl 
q / CHR ether. It is now found that l-epi- 
(Me L) catechin tetramethyl ether (I, R= 
(I. OH) behaves as the cis-isomeride. 
The p-toluenesulphonyl derivative, m. p. 165—168°, reacts with 
hydrazine to form the unsaturated anhydroepicatechin tetramethyl 
ether, m. p. 119°, in 70% yield. This is optically inactive and 
probably has the structure of a tetramethoxybenzylcoumarone. 
It is reduced by hydrogen and platinum to deoxyepicatechin tetra- 
methyl ether (I, R=H), m. p. 112°. The anhydro compound is 
different from and isomeric with (a) the product of the action 
of quinoline upon p-toluenesulphonylcatechin tetramethyl ether 
and (6) the substance obtained by Drumm (A., 1923, i, 1221) 
from the chloride and pyridine. The corresponding saturated 
compounds are also different and the isomerism is thus not merely 
geometric. 
The formation of phloroglucinol trimethyl ether from catechin 
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tetramethyl ether is not inconsistent with the formula (I, R=OH), 
for it is shown that the trimethyl ether is obtainable in about 10% 
yield by heating phloroglucinol dimethy] ether with barium hydroxide. 

The p-nitrobenzoate of pentahydroxydiphenylpropane tetra- 
methyl ether (A., 1923, i, 1219) is readily methylated to penta- 
methoxydiphenylpropane, m. p. 87—88°, identical with the syn- 
thetic product. 

For the synthesis of tetramethoxybenzylcoumarone (cf. Dumont 
and Tambor, A., 1910, i, 579) phloroglucinol trimethyl ether is 
condensed by Hoesch’s method with chloroacetonitrile to give 
trimethoxyphenacyl chloride, m. p. 95—96° (bromide prepared in 
the same way melts at 86°). These do not undergo ring closure 
with alcoholic potassium acetate, and Dumont and Tambor’s 
product was probably partly demethylated. Demethylation with 
aluminium chloride or bromide gives 5-hydroxy-1 : 3-dimethoxy- 
phenacyl chloride, m. p. 144—146°, or bromide, m. p. 130—131°, 
trom which 3 : 5-dimethoxycoumarone, m. p. 137°, is easily obtained. 
The mp-dimethoxybenzylidene derivative of the latter is reduced 
best by hydrogen in the presence of nickel instead of platinum and 
gives 3: 5:3’ : 4’-tetramethoxy-1-benzyleoumarone, m. p. 136°, b. p. 
210—220°/1-5 mm., isomeric with anhydroepicatechin tetramethyl 
ether. With phenylhydrazine, it gives a mixture, m. p. 176°, of the 
phenylhydrazone and the osazone. Reduction with zinc and 
sodium hydroxide converts it into the dihydrochalkone, m. p. 127°. 
mp-Dimethoxybenzylidenecoumarone, m. p. 150°, from coumarone 
and veratraldehyde, is reduced by hydrogen and nickel to di- 
methoxybenzylcoumarone, m. p. 78—79°, which reacts normally 
with phenylhydrazine to form a phenylhydrazone, m. p. 171°. 

a-Bromo-$-phenylpropiononiirile, b. p. 130—135°/10 mm., prepared 
from the amide, m. p. 127°, and thionyl chloride, is condensed with 


phloroglucinol trimethyl ether by Hoesch’s method and gives 


2:4: 6-trimethoxyphenyl «-bromo-B-phenylethyl ketone, 
m. p. 101—102°. 

1-Benzoyleoumarone (Stoermer, Chydenius, and Schinn, A., 1924, 
i, 409), m. p. 91°, is reduced by aluminium amalgam to coumaronyl- 
phenylcarbinol (ibid.), m. p. 76°. 

Phenacylsaligenin, m. p. 86—-87°, 
prepared from phenacyl bromide, salicyl alcohol, and potassium 
carbonate, is converted by distillation in a vacuum into 1-benzoy]l- 
coumarone. The corresponding o-phenacyloxybenzyl bromide, 
CH,Br-C,H,-O-CH,*COPh, melts at 93°. Phenacyl bromide con- 
denses with resorcinol monomethy]l ether to give resorcinol phenacyl 
methyl ether, m. p. 85—86°. A good yield of 4-bromoveratrole, 
m. p. 127—128°, is obtained by bromination of guaiacol in the 
presence of quinoline followed by methylation. The benzoate of 
3 : 4-dimethoxyphenyl o-hydroxystyryl ketone, m. p. 127—128°, is 
reduced by hydrogen and platinum to the benzoate of the correspond- 
ing 8-o-hydroxyphenylethyl ketone, 

m. p. 100—101° (oxime, m. p. 1 151°; oxime-acetate, m. p. 
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120—121°). Phloroglucinaldehyde trimethyl ether condenses with 
acetoveratrone to give 3 : 4-dimethoxyphenyl 2 : 4 : 6-trimethoxystyryl 
ketone, m. p. 164—165°, which is reduced to 3 : 4-dimethoxyphenyl 
8-2: 4: 6-trimethoxyphenylethyl ketone, m. p. 111° (oxime, m. p. 
140°). 
Condensation of Furfuraldehyde with Aliphatic Aldehydes. 
D. Ivanov (Bull. Soc. chim., 1924, [iv], 35, 1658—1665)—_When 
furfuraldehyde is treated with an excess of an aliphatic aldehyde 
in presence of sodium hydroxide and ice, furfurylidene compounds 
are formed. At the low temperature, a superior yield to that 
hitherto recorded is obtained (cf. Schmidt, A., 1881, 247, 573, 889; 
Rohmer, A., 1898, i, 300). «-Furfurylideneacetaldehyde (yield, 
70%), has m. p. 51-5°, b. p. 97°/10 mm. It has an agreeable 
odour, readily yields a sodium hydrogen sulphite compound, and 
is easily reduced by hydrogen in presence of platinum black. The 
semicarbazone has m. p. 219-5° (on the Maquenne block; all these 
semicarbazones were tested in this way because in the sulphuric 
acid bath they decompose and a lower m. p. is indicated; cf. 
Rohmer, loc. cit.); the oxime has m. p. 110—111°; the phenyl- 
hydrazone forms yellow crystals, m. p. 125—126°. «-Furfuryl- 
idenepropaldehyde (yield, 72%) is a yellow oil, b. p. 227—228°, 
155°/110 mm., 100°/11 mm. (cf. Schmidt, loc. cit.), dj** 1-1022, 
ni; 1-613; semicarbazone, m. p. 250-5—251-5°; oxime, m. p. 108— 
109° ; phenylhydrazone, m. p. 143—144°. <A sodiwm hydrogen sulphite 
compound is readily produced. «-Furfurylidenebutaldehyde is a 
yellow oil, b. p. 234—235° or 112—113°/14 mm., dj° 1-065, nif 1-595; 
semicarbazone, m. p. 220—221°; oxime, m. p. 67—68°; phenyl- 
hydrazone, m. p. 97-—97-5°. No hydrogen sulphite compound is 
afforded by this substance, nor by either of its congeners described 
below. «a-Furfurylidenevaleraldehyde, an oil, b. p. 245—246°, or 
120—121°/14 mm., d? 1-0299, nj} 1-5744, yields a semicarbazone, 
m. p. 176—177°, an oxime, m. p. 75:-5—77°, a phenylhydrazone, 
m. p. 81—82° (decomp.), and a 2 : 4-dinitrophenylhydrazone, m. p. 
147°. «a-Furfurylideneheptaldehyde (yield, 10%) has b. p. 275— 
276° or 135—136-5°/11 mm., dj 0-9761, nj} 1-534; semicarbazone, 
m. p. 134°; oxime, an oil; phenylhydrazone (unstable), m. p. 80— 
81-5°. The solubilities of the semicarbazones in alcohol at 22° 
are recorded. W. A. &. 


Manganous Salts of Comenic and Meconic Acids. Intra- 
molecular Wandering of Metal Atoms. P. E. VERKADE (Rec. 
trav. chim., 1925, 44, 82—89).—By treating comenic acid or meconic 
acid with the appropriate quantity of potassium hydroxide, and 
adding manganous sulphate, the following salts are prepared : 
sec.-manganous comenate, yellow crystals, which lose water at 160°, 
turning orange; tert.-manganous meconate (+8H,O, losing 2H,O 
at 110°), and sec.-manganous meconate (+-34H,O). By the action 
of barium hydroxide on the acid, sec.-barium meconate (-++4H,O) 
is prepared as a colourless salt which at 110—115° loses 3$H,O, 
becoming lemon-coloured (cf. Peratoner and Tamburello, A., 1904, 
i, 172); sec.-calcium meconate behaves similarly, but the potassium 
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salt remains colourless at 110°. When the hydrogen of the hydroxyl 
group in comenic or meconic acid is replaced by a metal (sec.- 
comenates and tert.-meconates), the salt is more or less abnormally 
coloured, but primary comenates and primary and secondary 
meconates are colourless. When secondary manganous meconate 
is dehydrated at 110°, the colour deepens, and this is attributed 


to wandering of the metal atom, H-CO-CO — 


Mn’0,C*C—O—C-CO,H’ This explanation is confirmed by the 


fact a at 160—165° carbon dioxide is lost and secondary man- 
ganous comenate produced. F. M. H. 


Synthesis of Pyrylium Salts of Anthocyanidin Type. V. 
Synthesis of Cyanidin Chloride and of Delphinidin Chloride. 
D. D. Prarr and R. Rosryson (J. Chem. Soc., 1925, 127, 166— 
175; cf. T., 1923, 123, 750)—A new and better method for the 
preparation of w-methoxyacetoveratrone (loc. cit.) in an applic- 
ation of the syntheses of acetophenone from benzoyl chloride by 
way of ethyl benzoylacetate is described. Ethyl methoxyacetate, 
b. p. 131° (from ethyl chloroacetate and sodium methoxide), with 
sodium yields a sodium compound as a thick syrup, affording, on 
acidification, ethyl «ay-dimethoxyacetoacetate, b. p. 130°/15 mm. 
The condensation product from ethyl sodio-«y-dimethoxyaceto- 
acetate and benzoyl chloride when hydrolysed with dilute sulphuric 
acid gave a substance from which phenylglyoxaldiphenylhydrazone, 
m. p. 152°, was obtained, but with aqueous sodium hydroxide 
gave a small yield of w-methoxyacetophenone (semicarbazone, 
m. p. 85°) (II, loc. cit.). 


—> OMe-CH,Bz-++OMe-CH,-CO,K. 


w : 4-Dimethoxyacetophenone, m. p. 40°, was derived in a similar 
manner from anisoyl chloride, and condensed in alcoholic potassium 
hydroxide solution with 6-aminopiperonal to form 3-methory- 
6 : 7-methylenedioxy-2-p-methoxyphenylquinoline, m. p. 152°. With 
veratroyl chloride, the product was w-methoxyacetoveratrone 
m. p. 62°, which yields 3-methory- 
6:7 -methylenediozy-2- -mp- ‘dimethoxyphenylquinoline, m. p. 155°, 
when condensed with 6-aminopiperonal. Pure w-methoxyaceto- 
veratrone gives only one semicarbazone, m. p. 178°, identical with 
the semicarbazone-b (II, loc. cit.), the m. p. of which rose to 178° 
on repeated crystallisation. The semicarbazone-a, m. p. 205°, 
is that of «:3:4-trimethoxyphenylacetaldehyde. Fisetinidin 
chloride trimethyl ether, C,gH,,0,;Cl,2H,O, darkening at 135°, 
decomp. 188—189°, reddish-violet by transmitted light, is formed 
by passing hydrogen chloride through a dry ethereal solution of 
w-methoxyacetoveratrone and 6-resorcylaldehyde. A small amount 
of the ferrichloride, m. p. 156° (loc. cit.), was obtained from the 
mother-liquors. Cyanidin chloride pentamethyl ether, 
red needles, m. p. 152°, is obtained in a similar way from 2-hydroxy- 
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4 : 6-dimethoxybenzaldehyde and w-methoxyacetoveratrone. From 
7% aqueous hydrochloric acid, a monochloride, C.>H,,0,C1,3H,0, 
separates in orange-brown needles. The ferrichloride, reddish- 
brown needles with bronze lustre, has m. p. 194—200° (decomp.). 
Demethylation takes place on boiling with methyl iodide and 
phenol, with formation of cyanidin iodide. This was converted 
into cyanidin chloride, reddish-brown prisms with green lustre, 
identical with the cyanidin chloride of natural origin (cf. Will- 
stitter and Everest, A., 1913, i, 1371). Attempts to convert it 
into a flavonol colouring matter by oxidation with hydrogen 
peroxide (cf. Willstaitter and Everest, loc. cit.) were not success- 
ful. (from trimethylgalloyl 
chloride) had b. p. 212°/15 mm., m. p. 54° (semicarbazone, m. p. 
158°). 3-Methoxy-6 : 7 -methylenedioxy -2 -mm’'p -trimethoxyphenyl - 
quinoline, m. p. 159°, violet fluorescence in alcohol, forms a yellow 
hydrochloride, and an orange-yellow methosulphate. Comparison with 
the intensely coloured delphinidin chloride hexamethyl ether 
shows that the quinolinium and benzopyrylium nuclei function 
quite differently as chromophores. Delphinidin chloride hexa- 
methyl ether was prepared from w:3:4: 5-tetramethoxyaceto- 
phenone and 2-hydroxy-4 : 6-dimethoxybenzaldehyde, and was 
obtained as red needles with green lustre, m. p. 164° [ferri- 
chloride, brownish-red needles, m. p. 169—170°; sulphate, m. p. 
225° (decomp.)]. On demethylation as above, delphinidin chloride, 
C,;H,,0,C1,1-5H,0, m. p. above 350°, brown crystals from 25% 
hydrochloric acid, was obtained. The hydrates containing 1, 2, 
and 4H,O (cf. Willstatter and Weil, A., 1917, i, 46) were prepared. 
The substance agreed in all its properties with natural delphinidin 
chloride (cf. Willstatter and Mieg, A., 1915, i, 284). A. C. 


Synthesis of Myricetin and of a Galangin Monomethyl 
Ether Occurring in Galanga Root. J. Kairrand R. RoBiInson 
(J. Chem. Soc., 1925, 127, 181—184).—The method of synthesising 
flavones described by Allan and Robinson (this vol., i, 148) has 
been extended. w-Methoxyphloroacetophenone (cf. Slater and 
Stephen, T., 1920, 117, 316), heated with sodium benzoate and 
benzoic anhydride, yielded a product the diacetyl derivative of 
which (boiling acetic anhydride) had m.p. 175—176°. This agrees 
with that of the diacetate of the galangin monomethyl ether from 
galanga root (cf. Testoni, A., 1901, i, 92). After hydrolysis with 
aqueous potassium hydroxide, the phenol was obtained in yellow 
plates, m. p. 299° (sodium salt, yellow needles). The properties of 
this substance agree with those given by Testoni (loc. cit.) for the 
natural 3-galangin monomethyl ether, which is therefore 5 : 7-di- 
hydroxy-3-methoxyflavone. Demethylation resulted in the formation 
of galangin, m. p. 214—215°. 3:3’: 4’ : 5’-T'etramethylmyricetin 
diacetate, m. p. 159° (corr.), was obtained on heating trimethyl 
gallic anhydride, m. p. 159° (cf. Fischer and Freudenberg, A., 1913, 
i, 479), with sodium trimethylgallate and w-methoxyphloroaceto- 
phenone at 175°, and boiling the crude product with acetic anhydride. 
Hydrolysis with boiling concentrated hydrochloric acid gave 
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myricetin 3 : 3’ : 4’ : 5’-tetramethyl ether. This substance is almost 
devoid of mordant dyeing properties; on demethylation by means 
of a boiling mixture of hydriodic acid and acetic anhydride, the red, 
crystalline myricetin hydriodide was obtained, which on decomposi- 
tion by hot water gave myricetin, agreeing in all its properties with 
the natural product (cf. Perkin and collaborators, T., 1896, 69, 
1287 ; 1902, 81, 204, etc.). The hexa-acetate had m. p. 214—216° 
(literature : 211—212°). A.C. 


Reaction between Diazodeoxybenzoin and Carbon Disulph- 
ide. J. Meyer (Helv. Chim. Acta, 1925, 8, 38—41).—Phenyl- 
benzoyldiazomethane reacts with carbon disulphide to give the 
y-thiolactone of 
PhBz-CO:CPh, 
S , m. p. 153—154°, decomposed by alcoholic 
potassium hydroxide with production of benzoic and phenylacetic 
acids together with an acid of m. p. 141—146°, probably identical 
with thiobenzilic acid. The first step in the above reaction is 
which then 
undergoes benzilic acid transformation to give the y-lactone. 

G. M. B. 


Synthesis of ‘‘Psicaine.’’ R. (Miinch. Med. 
Woch., 1924, 71, 849—850; from Chem. Zentr., 1924, ii, 1202).—In 
the various syntheses of cocaine (cf. Willstatter, Wolfes, and Mider, 
A., 1924, i, 70), two racemic alkaloids are formed, one corresponding 
with ordinary l-cocaine. The other, dl-W-cocaine, m. p. 81:5’, 
has been resolved into its optically active forms by removing the 
benzoic acid and converting the resulting ecgonine ester into 
the bromocamphorsulphonate, in ethyl acetate solution; m. p. 
46—47°. According to Gottlieb (Arch. exp. Path. Pharm., 1923, 
97, 113), the d-form has the greatest effect on nervous tissue 
and relatively slight toxicity. In the form of its tartrate, 
C,7,H,,0,N,C,H,O,, it is termed “ Psicaine,” forming a micro- 
crystalline powder, [«]i}+43° in 5% aqueous solution. The 
Pa of the aqueous solution is 3-4 to 3-7. The solutions have a 
bitter taste and produce prolonged insensitiveness. The substance 
remains unchanged in steam at 110°. F, A. M. 


Benzoylallylecgonine and SBenzoylbenzylecgonine. 
Povutson and G. WEIDFMANN.—(See i, 466.) 


Hygrine Alkaloids. V. Degradation of Cuskhygrine to 
Undecane and Undecan-6-ol. K. Hess and R. Baprert (Annal- 


en, 1925, 441, 137—150).—Hess and Fink (A., 1920, i, 497) obtained 
by the action of nitric oxide on cuskhygrine a base, C,,H,.No, to 


which was assigned the structure (I) ee . 
2 


acid, 


probably the formation of the 8-lactone, 


in accord with (II), C;H,,N ‘CHAc‘CsHj,N , for the alkaloid rather 
than Liebermann’s formula (III), C;H,)N-CH,*CO-CH,°C;H,,.N 
(A., 1895, i, 310). Hess and Anselm (A., 1921, i, 881) synthesised 


ORGANIC CHEMISTRY. i. 425 


the compound of structure (I) and found it not identical with 
Fink’s base. Since this may be due to space isomerism (see 
below) further light on the constitution of cuskhygrine is sought. 

Exhaustive methylation of cuskhygrine fails owing to complete 
resinification during distillation of the ammonium base, but after 
reduction of the carbonyl group satisfactory results are obtained. 
The reduction of cuskhygrine creates a new asymmetric centre and 
two stereoisomeric secondary alcohols result, both of which regenerate 
cuskhygrine on oxidation. Formula (II), like trihydroxyglutaric 
acid, implies two meso forms and one racemic form, whilst (ITI), 
like tartaric acid, has one meso and one racemic form. The form- 
ation of two dihydro compounds shows that cuskhygrine is either 
the meso form of (IIT) or the racemic form of (II), assuming that no 
isomerisation occurs during reduction. Exhaustive methylation of 
the two dihydrocuskhygrines leads to n-undecane and n-undecan- 
¢-ol and is thus in accord with Liebermann’s structure (III), since 
(IL) would give e-ethylnonane and y-n-butylheptan-f-ol. Further 
work is necessary to decide between the structures (IL) and (ITI). 

Cuskhygrine [methiodide, m. p. 244°; hydrobromide, m. p. 234°; 
nitrate, m. p. 209° (decomp.)] is reduced by sodium and alcohol at 
80° to an equimolecular mixture separable by fractional crystallisation 
of the picrates into «-dihydrocuskhygrine, b. p. 156—157°/14 mm., 
d'° 0-9750, n\§ 1-48876 [picrate, m. p. 127°; methiodide, m. p. 261— 
262°; nitrate, m. p. 176—177°; hydrobromide, m. p. 210°; hydro- 
chloride, m. p. 222° (decomp.); benzoate, m. p. 206°], and B-dihydro- 
cuskhygrine, b. p. 160—161°/16 mm., 0-9792, 1-48742 
[picrate, m. p. 215°; methiodide, m. p. 266°; nitrate, m. p. 209° 
(decomp.); Aydrobromide, m. p. 247°: hydrochloride, m. p. 230° 
(decomp.)]. By repeated alternate exhaustive methylations and 
catalytic reductions the mixture of dihydro compounds yields 
n-undecane, b. p. 73°/12 mm. or 194°/750 mm. (corr.), di°* 0-7455, 
ni}? 1-41842, and n-undecan-f-ol, m. p. 16°, b. p. 111°/12 mm., 
d; 0-8334, 1-4370. 

Ethyl N-methyl-«-pyrrolidylacetate (Hess and Fink, A., 1920, 
i. 497) is not condensed by sodium ethoxide to the compound 
(IIT). C.H 


Preparation of «-Lobeline. ©. H. BornRINGER SOHN, 
Faprik, and J. (D.R.-P. 389816; from 
Chem. Zentr., 1924, ii, 892).—«-Lobeline is obtained by treating the 
crude alkaloids from Herba lobelia with a suitable solvent such as 
ether and allowing the solution to crystallise during several days 
after seeding with a crystal of «-lobeline. After one recrystallisation 
from ether, the product melts at 127°. 8- and y-Lobelines may be 
recovered from the mother-liquors by conversion into the hydro- 
chlorides and treatment with chloroform. «-Lobeline is of value 
against asthma and similar diseases. F. A. M. 


Asymmetric Tervalent Nitrogen Atom. V. Conhydrine 
and Methylisopelletierine. K. Hess and R. Grav (Annalen, 
1925, 441, 101—137 ; cf. A., 1920, i, 330) —The attempted conversion 


— 
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of conhydrine (1), into isopelletierine and 


H,°CH,-NH 

H,°CH,°CH-CO-Et 
methylisopelletierine (IJ, R=H or Me) H,-CH,NR 
gives instead the isomerides conhydrinone and methylconhydrinone. 
The present experiments prove that these substances are respect- 
ively structurally identical and that the isomerism must be attributed 
to the configuration of the groups attached to the nitrogen atom. 
Several facts are adduced which indicate a closer relation of the N 
to the O in conhydrinone and methyleconhydrinone than in iso- 
pelletierine and methylisopelletierine. 

d-Methylconhydrine, prepared by methylation of conhydrine 
with formaldehyde and formic acid (Hess and Eichel, A., 1917, i, 
350; Hess, A., 1919, i, 345), has b. p. 94—95°/11 mm., d;? 0-9400, 
ni} 1-47076 ; it contains a trace of conhydrine, which is only detected 
on oxidation. Oxidation with chromic and acetic acids generally 
removes the methyl group and gives d-conhydrinone, but occasion- 
ally pure d-methylconhydrinone is obtained. The density of the 
product indicates whether one or both are formed. d-Conhydrinone 
has b. p. 84—85°/9—10 mm. and d? 0-9386. d-Methylconhydr- 
inone boils at 80—81°/8 mm. and has d? 0-9343, n? 1-46105. The 
conditions for the preparation of one alone are not yet determined, 
but the secondary base is easily obtained from a mixture by means 
of ethyl azodicarboxylate. d-Methylconhydrinone forms a picrate, 
m. p. 86—87°, hydrobromide, m. p. 152—153°, oxime, b. p. 135°/ 
10 mm. (oxime picrate, m. p. 152°), and a methiodide, m. p. 112°, 
identical with Hess and Hichel’s preparation from d-conhydrinone 
and methyl iodide. The methiodide changes on long keeping, 
probably into methylpyrrolidylbutan-2-one, m. p. 212°. By 
repeated boiling with alcoholic hydrazine hydrate d-methylcon- 
hydrinone gives a hydrazone, b. p. 126—128°/12 mm., and in almost 
equal amount pure methylconhydrine (by reduction). d-Con- 
hydrinone, obtained from the above oxidation product by means of 
ethyl azodicarboxylate, has the properties already described (Hess 
and Eichel, loc. cit.), except that the picrate has m. p. 107—108°, 
not 91—92°. 

In order to prove structural identity with synthetic 1-«-N-methy]- 
piperidylpropan-1-one, the d-methylconhydrinone must be racemised. 
Neither d-conhydrinone nor its methyl derivative is racemised by 
aqueous or alcoholic alkali. Acetic anhydride at 100° converts 
d-conhydrinone into an enol-acetate, b. p. 96—97°/10 mm., from 
which the base may be recovered unracemised. The enol-acetate 
of d-methylconhydrinone, b. p. 96—97°/9 mm.., similarly regenerates 
unchanged base. Racemisation occurs, however, when the base or 
one of its salts (especially the picrate) is kept for some months. 
dl-Methylconhydrinone picrate melts at 107°, the hydrobromide at 
152—153°, and mixed m. p. with the synthetic products confirm 
their identity. dl-Conhydrinone, obtained from a racemised oxid- 
ation mixture by means of ethyl azodicarboxylate, has b. p. 90— 
92°/11 mm., d? 0-9380, n% 1-46065 (picrate, m. p. 107—108°; 
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hydrobromide, m. p. 151—152°; methiodide, m. p. 118—119°), 
agreeing in all respects with synthetic dl-conhydrinone prepared by 
demethylation of 1l-a-N-methylpiperidylpropan-l-one with ethyl 
azodicarboxylate. 

On passing conhydrine over platinised or palladiumised asbestos 
at 240—250°, dehydrogenation occurs, with formation of a mixture 
of 1-a-pyridylpropan-1-ol and tetrahydropyridyl ethyl ketone. The 
mixture is nitrosated and fractionated, giving a nitroso compound, 
b. p. 1830—166°/10 mm., [«]) +1-30°, and a lower-boiling fraction, 
b. p. 86—110°/10 mm., from which the crystalline nitrate of 1-z- 
pyridylpropan-l-one, m. p. 105—106°, may be obtained. The base 
liberated from the nitrate has b. p. 91—92°/10 mm., d? 1-0530, 
n} 1-52529 (picrate, m. p. 125°), agreeing in every respect with 
synthetic 1-«-pyridylpropan-l-one. Hydrazine hydrate reduces it 
to pyridylpropanol. The above nitroso compound is denitrosated 
by zine and hydrochloric acid to a mixture of hydropyridines, b. p. 
105—150°/11 mm., which on reduction with sodium and alcohol 
gives dl-conhydrine, m. p. 69—70°, identical with Hess’ B-1-z- 
piperidylethylalkine (A., 1920, i, 329). Methylated dl-conhydrine 
is similarly identical with Hess’ 8-1-methylpiperidylpropan-1-ol. 
1-«-Pyridylpropan-l-ol, obtained as picrate, m. p. 94—95°, from the 
mother-liquor after separation of the above nitrate, has b. p. 112— 
113°/13 mm., dj’ 1-0501, agreeing with the constants for the 
secondary alcohol prepared by the reduction of 1-«-pyridylpropan- 
l-one. dl-Conhydrinone is not dehydrogenated under the above 
conditions. 

Methylisopelletierine, b. p. 91-5°/10 mm., d?° 0-9488, nj} 1-46632, 
extracted from pomegranate, is very slightly dextrorotatory. It is 
demethylated by Hess’ method (A., 1919, i, 347) to ésopelletierine, 
b. p. 95—97°/10 mm., d? 0-9589, nj* 1-46789. The latter is 
reduced by sodium amalgam to a mixture of two racemic dihydroiso- 
pelletierines, b. p. 110—115°/12 mm. and 115—124°/12 mm., which 
are not separated. The dehydrogenation of isopelletierine and of 
the mixed dihydroisopelletierines does not proceed smoothly, the 
side-chain being attacked as well as the nucleus, with formation of 
a-picoline and conyrine («-propylpyridine). 1-«-Pyridyl ethyl 
ketone is identified amongst the products of dehydrogenation of 
isopelletierine with platinised asbestos at 240—250°. A table of 
m. p. or b. p. of nineteen conhydrine and isopelletierine derivatives 
and their salts is appended. 


Preparation of Papaverine | Nitrite. C. H. BoEHRINGER 
Soun CHEMISCHE Fasrik (D.R.-P. 392456 and 392459; additions 
to D.R.-P. 391071; from Chem. Zentr., 1924, ii. 892).—Residual 
unaltered papaverine is dissolved in excess of dilute acid at about 
0° either during the reaction or after; the reaction between nitrites 
and salts of papaverine is effected in concentrated solution, and 
the addition of substances to remove free papaverine base may 
occasionally be dispensed with. Papaverine nitrite is practically 
unattacked by cold dilute acids, so that the free base may be 
removed by their aid with little risk of decomposing the nitrite or 


d 
q 
d 
e 
d 
y 


i. 428 ABSTRACTS OF CHEMICAL PAPERS. 


of converting it into papaveraldoxime. Thus, a solution of papa- 
verine sulphate at 0° is treated with 10% aqueous phosphoric acid 
and then with 30% sodium nitrite solution so long as a precipitate 
is formed; after a few hours, the resultant oil crystallises, or the 
product from sodium nitrite and papaverine salts is extracted with 
ice-cold 10% hydrochloric acid. By treating papaverine salts with 
sodium nitrite in as concentrated solution as possible the hydrolysis 
of the salts by the nitrite is so far suppressed that a special extraction 
of the free base is unnecessary ; thus finely-powdered sodium nitrite 
is added to a well-stirred paste of papaverine sulphate; after a 
time the solidified oil may be washed free from sodium sulphate and 
nitrite. F. A. M. 


Halogen-alkylated Aromatic Amines and a New Pyrrolidine 
Ring Closure. P. Wo.rr (Ber., 1925, 58, [B], 404—406).— 
Ethylaniline, preferably diluted with diethylaniline, is converted 
by trimethylene dibromide and treatment of the crude product 
with concentrated hydrochloric acid (cf. von Braun and Kirschbaum, 
A., 1920, i, 29) into a mixture of ethyl-y-chloropropylaniline, b. p. 
146—150°/13 mm., and_ diphenyldiethyltrimethylenediamine, 
NEtPh-[CH,],,NEtPh (cf. Frohlich, A., 1907, i, 346). If the 
chlorinated base is heated with hydrobromic acid and the product 
is distilled, hydrogen bromide is evolved and 1-phenyl-2-methy]- 
pyrrolidine, b. p. 126—128°/13 mm. [methiodide, m. p. 159° 
(decomp.)], is produced. H. W. 


Hydrogenation of Indole to Perhydroindole [Octahydro- 
indole] and to o-Ethylhexahydroaniline. R. WurisTAtTTer, 
F. Serrz, and J. von Braun (Ber., 1925, 58, [B], 385—387).— 
Re-examination of the product of the complete hydrogenation of 
indole in the presence of nickel at 225° (cf. von Braun, Bayer, and 
Blessing, A., 1924, i, 545) shows it to be o-ethylhexahydroaniline 
and not octahydroindole as stated previously. The latter substance 
is prepared by hydrogenation of indole at the atmospheric temper- 
ature in presence of spongy platinum (cf. Willstatter and Jacquet. 
A., 1918, i, 392); it has d? 0-9472 instead of 0-9947 recorded 
previously. W. 


Catalytic Hydrogenation of Indole Bases. J. von Braun 
and O. Bayer (Ber., 1925, 58, [B], 387—393).—The observation 
that indole suffers ring fission with production of o-ethylcyclo- 
hexylamine when hydrogenated in the presence of nickel at 225° 
(cf. Willstatter, Seitz, and von Braun, preceding abstract) has 
necessitated a revision of previous work (von Braun, Bayer, and 
Blessing, A., 1924, i, 545), whereby it is established that the stability 
of the pyrrolidine ring in dicyclic perhydroindole bases is increased 
by the presence of alkyl substituents, particularly when they are in 
close proximity to the nitrogen atom. Thus, 2-methylindole is 
converted almost exclusively at 200° into 2-methyloctahydroindole 
(benzenesulphony] derivative, m. p. 120—121°, instead of 110—112° 
recorded previously); at 240—250°, however, ring opening occurs 
with the production of o-propylcyclohexylamine, b. p. 60°/14 mm., 
d* 0-8752 (the hygroscopic hydrochloride, chloroplatinate, m. p. 213°, 
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benzenesulphonyl derivative, m. p. 131—132°, and quaternary 
methiodide, m. p. 208—210°, are described). 3-Methylindole at 
205° gives almost homogeneous 3-methyloctahydroindole, b. p. 
75°/15 mm., di’ 0-9080 (picrate, m. p. 150°); at 250°, o-isopropyl- 
cyclohezylamine, b. p. 68°/15 mm., di’ 0-8790, is produced, and this 
base is also present in the mixture formed at 220°; the benzene- 
sulphony] derivative, m. p. 132°, and the picrate, m. p. 194—195°, 
described previously as derived from 3-methyloctahydroindole, are 
compounds of o0-isopropyleyclohexylamine. 1 : 2-Dimethylindole 
is converted at 240° mainly into 1 : 2-dimethyloctahydroindole 
with a small proportion of o-propylhexahydromethylaniline. 
3-Ethylindole at 235° yields mainly 0-isobutyleyclohexylamine, 
b. p. 92°/18 mm., d}' 0-8900 (hydrochloride, m. p. 212—214°; 
chloroplatinate, decomp. 217°; benzoyl derivative; phenylthiocarb- 
amide compound; quaternary methiodide, m. p. 236—237°) I-n- 
Butylindole, b. p. 145°, di* 1-002 (the picrate is described), is obtained 
by the action of n-butyl bromide on the potassium derivative of 
indole. When hydrogenated at 235°, it yields mainly 1-n-butyl- 
octahydroindole, b. p. 102—103°/16 mm., dj’ 0-8873 (the picrate, 
m. p. 135°, very hygroscopic hydrochloride, chloroplatinate, and non- 
crystalline methiodide are described); in addition, o-ethylcyclo- 
hexylamine is formed in small amount, doubtless owing to primary, 
reductive elimination of the butyl group followed by opening of 
the ring. H.W. 


Preparation of Acridine Derivatives. FARBWERKE VORM. 
Lucius, & Briintnc, L. Mack, and A. (D.R.-P. 
393411 and 395683 [additions to D.R.-P. 360421, A., 1923, i, 
1130], and Brit. Pat. 199870 [addition to Brit. Pat. 176038, A.. 
1923, i, 1132]; from Chem. Zentr., 1924, ii, 1025—1026).—The pre- 
paration is described of acridine derivatives by the method of 
D.R.-P. 360421, consisting (1) in heating 9-halogenacridines with 
salts of ammonia, amines, hydroxylamine, acid amides, etc., in 
presence or absence of solvents (in particular, phenol), after a 
preliminary treatment with alkali alkoxide or phenoxide, if desired ; 
(2) in heating 9:9-diaryloxy- or 9: 9-alkoxyaryloxy-9 : 10-di- 
hydroacridines with ammonia or aliphatic amines or their salts, or 
with acid amides and subsequent removal of the acid radical (cf. 
D.R.-PP. 364031—364037, A., 1923, i, 1130); suitable acid amides 
are carbamide, dicyanodiamide, acetamide, benzamide, and toluene- 
p-sulphonamide. Thus 9-amino-2-ethoxyacridine is prepared from 
9-chloro-2-ethoxyacridine and ammonium oxalate, ammonium 
sulphite, carbamide, or acetamide (9-acetamido-2-ethoryacridine 
being formed intermediately) using phenol as a solvent; or from 
9-phenoxy-2-ethoxyacridine, m. p. 85°, and ammonium carbonate or 
acetate in presence of phenol; or by heating 9-phenoxy-2 : 9-di- 
ethoxy-9 : 10-dihydroacridine with a solution of ammonia in phenol 
at 140°. 9-Phenoxy-2 : 9-diethory-9 : 10-dihydroacridine, yellow 
crystals, m. p. 77°, is formed by heating 2 : 9-diethoryacridine 
(m. p. 83°, from 9-chloro-2-ethoxyacridine and sodium ethoxide) 
with phenol at 100°. 
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3 : 9-Diamino-7-ethoxyacridine is formed by treating 9-chloro- 
3-amino-7-ethoxyacridine with ammonium chloride or sulphate 
in phenol; by treating 3-amino-7: 9-diethoxyacridine with 
carbamide in phenol or cresol, or by heating 3-amino-7-cthoxy-9 : 9- 
diphenoxy-9 : 10-dihydroacridine (orange crystals, m.p. 155°, hydro. 
chloride, decomp. 278°) with aqueous or alcoholic ammonia, 
ammonium sulphate or carbonate, or carbamide. The 3-amino- 
9 : 9-diphenoxy-7-ethoxy-9 : 10-dihydroacridine hydrochloride was pre- 
pared by reducing 9-chloro-3-nitro-7-ethoxyacridine with stan- 
nous chloride at 65—70° to 9-chloro-3-amino-7-ethoxyacridine, 
yellow crystals, m. p. 192° (hydrochloride, red crystals); the base is 
heated at 100° with phenol, and on pouring into dilute sodium 
hydroxide the 9 : 9-diphenoxy compound is precipitated. 3-Amino- 
9-ethylamino-7-ethoxyacridine (m. p. 126°, decomp.) is formed on 
heating 9-chloro-3-amino-7-ethoxyacridine with ethylamine hydro- 
chloride in phenol at 130°, or by heating 3-amino-7-ethoxy-9 : 9- 
diphenoxy-9 : 10-dihydroacridine with ethylamine hydrochloride 
in amyl alcohol at 160—190°. 

3-Amino-7-ethoxy-9-hydroxyethylaminoacridine is formed by heat- 
ing the corresponding 9 : 9-diphenoxy-9 : 10-dihydroacridine deriv- 
ative with hydroxyethylamine in absolute alcohol at 170°; m. p. 
166°, hydrochloride, yellow crystals. 3: 9-Diaminoacridine is formed 
by heating 9-chloro-3-aminoacridine with carbamide, or hydroxyl- | 
amine hydrochloride and sodium acetate, in phenol. 9 : 9-Diphenoxy- 
9: 10-dihydroacridine hydrochloride, decomp. 200°, is formed from 
9-chloroacridine and phenol. 9: 9-Diphenoxy-7-ethoxy-9 : 10- 
dihydroacridine hydrochloride, decomp. 238°, is formed from 9-chloro- 
7-ethoxyacridine and phenol. 3-Nitro-9 : 9-diphenoxy-7-ethoxry-9 : 10- 
dihydroacridine, m. p. 121° (formed from 9-chloro-3-nitro-7- 
ethoxyacridine and phenol), and 3-amino-9 : 9-di-p-tolyloxy-7-ethoxy- 
9 : 10-dihydroacridine, m. p. 95° (formed from 9-chloro-3-amino-7- 
ethoxyacridine and p-cresol), when heated with ammonia, aliphatic 
amines or their salts, or with acid amides, are converted into the 
corresponding 9-aminoacridine derivatives. F. A. M. 


Carbazones [5 : 5- Diphenyldihydroacridones]. IV. 
Coloured Derivatives of Tetraphenylmethane. F. KEHRMANN 
and J. Tscuur (Helv. Chim. Acta, 1925, 8, 23—27; cf. A., 1921, i, 
600).—Amino- and hydroxy-carbazones are obtained from diamino- 
carbazine derivatives in a manner exactly analogous to the prepar- 
ation of aposafranone from aposafranine. 7-Amino-5 : 5-diphenyl-3- 
carbazone (7-amino-5 : 5-diphenyl-5 : 10-dihydro-3-acridone) (annexed 

N formula), small, brassy 
powder, m. p. 248—249°, is obtained by the 

Y 2NH, 2-aminocarbazine. It has an intense colour 
and fluorescence which vary in a remarkable 

2 way with the solvent employed. Prolonged 
action of the alkali converts it into 2-hydroxycarbazone (7-hydroxy- 
5 : 5-diphenyl-5 : 10-dihydro-3-acridone), dark brown crystals with a 
green, metallic lustre, m. p. 233—233° (acetyl derivative, m. p. 208— 
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209°). 7:9-Diaminocarbazone (7 : 9-diaminodiphenyldihydroacrid- 
one), black plates with a green reflex, m. p. 277—278°, was obtained 
in the same way from the corresponding imino compound (acetyl 
derivative, m. p. 236—237°), the final product of the action of 
alkali being probably 1-amino-7-hydroxydiphenyldihydroacridine. 
G. M. B. 


Diphenylmethylcarbazine [Diphenylmethyldihydroacridine] 
and some Nitro Derivatives. V. Coloured Derivatives of 
Tetraphenylmethane. F. KreHRMANN and J. Tscuur (Helv. 
Chim. Acta, 1925, 8, 27—31; cf. A., 1919, i, 551, 552).—The name 
“ carbazine”’ is suggested instead of 5: 10-dihydroacridine (cf. 
A., 1921, i, 600). Methylation of diphenyldihydroacridine by 
methyl iodide in methyl-alcoholic solution at 130° yields 5 : 5-di- 
phenyl-10-methylcarbazine, colourless crystals, m. p. 162—163°. 
One to four nitro groups may be introduced into this substance by 
means of nitric acid and acetic acid under various conditions. 
3-Nitro-5 : 5-diphenyl-10-methylcarbazine, lemon-yellow crystals, was 
reduced by tin and hydrochloric acid to a base which was demethy]l- 
ated when boiled with hydrobromic acid and was then oxidised by 
ferric chloride to the known diphenylcarbazime. 3 : 7-Dinitro- 
5 : 5-diphenyl-10-methylcarbazine, lemon-yellow prisms, m. p. 279°, 
was converted by reduction, demethylation, and subsequent oxid- 
ation into 2-aminodiphenylcarbazime. 1 : 3: 7-T'rinitro-5 : 5-di- 
phenyl-10-methylcarbazine, lemon-yellow needles, m. p. 305° (de- - 
comp.), was converted as before into 2: 5-diaminocarbazime. 
1:3:7: 9-Tetranitro-5 : 5-diphenyl-10-methylcarbazine, yellow, in- 
soluble crystals (decomp.), was reduced to yield a base giving 
violet-red ethereal solutions and identical with 1 : 3: 9-triamino- 
carbazine. The oxidation of the above-mentioned reduction pro- 
ducts of the four nitro compounds without demethylation, gave 
rise to coloured substances which were not 

B. 


Absorption Spectra of Pyrrole and its Derivatives. III. 
Influence of Amino and Ureido Groups on the Absorption 
Spectra of Pyrrole Derivatives. G. Korscuun and (MME.) 
C. Rott.—(See ii, 258.) 


Pyrrole and Melanins. Spectrophotometric Studies. G. 
GALLERANI.—(See ii, 266.) 


Preparation of Alkyl Homologues of Pyridine. CHEMISCHE 
FaBRIK. AUF ACTIEN (vorM. E. ScuERING), M. Donen, and H. 
Horsters (D.R.-P. 390333; from Chem. Zentr., 1924, ii, 891).— 
Alkyl homologues of pyridine are prepared by reducing pyridine 
or its homologues in acetic anhydride solution, leaving for 24 hours, 
adding water, and then excess of potassium carbonate. 4- Ethyl. 
pyridine is thus obtained from pyridine as a thick, yellow oil, b. p. 
165—167°, which is oxidised to isonicotinic acid by permanganate. 
In a similar way «-picoline affords 2-methyl-4-ethylpyridine, b. p. 
169—174°. F. A. M. 
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cis-trans-Isomerism in the Stilbazole Series. C. RAtTH and 
E. Lenmann (Ber., 1925, 58, [B], 342—346).—2-Methylpyridine is 
converted by o-nitrobenzaldehyde at 220—225° into 2’-nitro- 
2-stilbazole, m. p. 101° [Feist (A., 1901, i, 290) gives m. p. 95—96°]; 
the hydrochloride, m. p. 216° (decomp.) (Feist gives m. p. 206— 
212°), and the picrate, m. p. 211—212°, are described. If the sub- 
stances are allowed to react at temperatures below 150° in the 
presence of water, 2’-nitro-2-stilbazolealkine (2-8-hydroxy-8-o- 
nitrophenylethylpyridine) is exclusively produced (cf. Roth, A., 
1901, i, 165). The alkine is converted by zinc chloride in the 
presence of alcohol at 110° into a mixture of trans- and cis-2’-nitro- 
2-stilbazole, m. p. 95°, the isomerism of which is established by the 
conversion of each into the same dibromide, m. p. 182° [Feist (loc. 
cit.) gives m. p. 167—168°]. trans-2'-Nitro-2-stilbazole is reduced 
by zine dust in strongly acid solution to trans-2’-amino-2-stilbazole, 
m. p. 98—99°, b. p. 197—200°/12 mm. (hydrochloride, m. p. 250°; 
picrate, m. p. 158—159°). In a similar manner, 2’-nitro-2-stilb- 
azolealkine is reduced to 2’-amino-2-stilbazolealkine, m. p. 109°, 
which gives a very hygroscopic hydrochloride. The alkine is con- 
verted by zine chloride at 155—160° into a mixture of trans-2’- 
amino-2-stilbazole and_ cis-2’-amino-2-stilbazole. Treatment of 
2’-nitro-2-stilbazolealkine with a solution of hydrogen bromide in 
glacial acetic acid at 125° gives minimal quantities of 2-8-bromo- 
b-o-nitrophenylethylpyridine hydrobromide; the main product is a 
mixture of trans- and cis-2'-nitro-2-stilbazoles, the formation of 
which is due to the transformation of the primary bromo derivative 
into the hydrobromide of 2’-nitro-2-stilbazole. W. 


Condensation of Hydroxy- and Methoxy-quinaldines, and 
2-Hydroxylepidine with Aromatic Aldehydes. J. TROGER 
and E. DunKER (J. pr. Chem., 1925, [ii], 109, 88—123; cf. 
A., 1912, i, 895).—Further investigations on the condensation 
products of 2-, 3-, and 4-methoxyquinaldines with aromatic alde- 
hydes have shown that when the methoxyl group occupies the 
2- and 3-position in the pyridine ring the condensation products 
obtained do not form crystalline salts (cf. Tréger and others, A.., 
1912, i, 895; 1913, i, 748) and hence the third methoxyl group 
must occupy either the 4-position or a position in the benzene 
ring (cf. Spath and Eberstaller, A., 1924, i, 1335). Attempts to 
obtain similar condensation products from 2-methoxylepidine lead 
to demethylation of the base, and the condensation products of 
2-hydroxylepidine are obtained. These do not yield crystalline 
salts or double salts. The use of unmethylated hydroxyquinaldines 
or hydroxyaldehydes generally hinders the condensation or prevents 
it altogether. Thus if 4-hydroxy-2-methylquinoline is substituted 
for 4-methoxy-2-methylquinoline in Spith and Brunner’s synthesis 
of cusparine (A., 1924, i, 1226), no condensation takes place, whilst 
no crystalline bases or derivatives are obtained when salicylaldehyde 
is used. Preliminary experiments on the reduction of these con- 
densation products indicate that the sodium and alcohol method is 
not generally applicable and that palladised charcoal and hydrogen 
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give the best results, although the catalyst tends to be poisoned 
fairly rapidly. Tin and hydrochloric acid tend to reduce the 
pyridine ring as well as the double linking, yielding tetrahydro- 
quinoline derivatives. 

2-Methoxy-4-methylquinoline, on heating at 160—170° with 
anisaldehyde, with or without zinc chloride, yields 2-hydroxy- 
4-methylquinoline, although on heating alone at this temperature 
no demethylation takes place. 

2-Hydroxy-4-methylquinoline (obtained by heating acetoacet- 
anilide with concentrated sulphuric acid at 120°), condenses with 
benzaldehyde, in presence of zinc chloride, to give 2-hydroxy-4-8- 
styrylquinoline, brown powder, m. p. 130°. Salicylaldehyde 
similarly affords yellow 
powder, m. p. above 360°; anisaldehyde, 2-hydroxy-4-8-p-hydroxy- 
styrylquinoline, brown, amorphous substance, m. p. above 360°, 
and vanillin, 
chocolate-brown. These condensation products are weakly basic 
and do not yield crystalline salts. With protocatechualdehyde 
extensive decomposition takes place. 

3-Hydroxy-2-methylquinoline, obtained by K6nigs and Stock- 
hausen’s method (A., 1902, i, 693), forms a methiodide, pale yellow 
needles, m. p. 235—240° ; the methohydroxide could not be isolated, 
but from its solution the chloroplatinate, long, yellow needles 
(+3H,0O), is obtainable. Methyl iodide and alcoholic potassium 
hydroxide convert 3-hydroxyquinaldine into 3-methory-2-methyl- 
quinoline, prisms, m. p. about 31°. The hydrochloride and perchlorate 
are deliquescent; the chloroplatinate (+H,O), and an abnormal 
chlorostannate, [OMe-C,H;MeN],H,SnCl,, are described. Attempts 
to determine whether in this chlorostannate a dihydro compound 
of the base was present, resulting from the oxidation of the stannous 
chloride, gave no definite results. The methiodide, brown prisms, 
m. p. 196°, is obtained in poor yield, together with a substance, 
yellow needles, m. p. 84°, containing 2—3°% of iodine, by heating 
3-methoxyquinaldine with methyl iodide and methyl alcohol at 
100°. 3-Ethoxy-2-methylquinoline (Kénigs and Stockhausen, loc. 
cit.), m. p. 74°, under similar conditions readily yields the methiodide, 
pale yellow needles (+-1-5H,O), m. p. 207°. The latter is converted 
by silver oxide into a solution showing indications of ammonium 
base formation, but not of quinaldonium change as observed 
with the 4-methoxyquinaldines (Conrad and Eckhardt, A., 1889, 
519). 

3-Hydroxy-2-methylquinoline, on heating with benzaldehyde 
and zine chloride, yields 3-hydroxry-2-8-styrylquinoline, chocolate- 
brown substance, m. p. 130°, sintering at 110° (methiodide, hydro- 
chloride, and chloroplatinate are amorphous). 3-Hydroxy-2-8-o- 
hydroxystyrylquinoline, m. p. 220°, and 3-hydroxy-2-8-p-hydroxy- 
styrylquinoline, brownish-yellow powder, m. p. 225°, were similarly 
obtained. 

4-Hydroxy-2-8-styrylquinoline forms yellowish-white plates, m. p. 
279° (hydrochloride and chloroplatinate described). Hydroxy-2--o- 
hydroxystyrylquinoline, bright yellow powder, darkening at 260°, 
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m. p. above 300°, is converted by sodium ethoxide and methyl 
iodide into amorphous, 
yellow substance, m. p. above 300°, and by sodium ethoxide and 
benzyl chloride into the corresponding dibenzyl ether, brownish- 
yellow powder. 4-Hydroxy-2-methylquinoline, anisaldehyde, and 
zinc chloride, etc., yield 4-hydroxy-2-8-p-methoxystyrylquinoline, 
greyish-yellow, amorphous product, m. p. 266°, yielding a yellow 
perchlorate; in the absence of zinc chloride, 4-hydroxy-2-8-hydroxy- 
B-p-methoxyphenylethylquinoline, 
(not obtained crystalline) is ‘produced. ‘The chloroplatinate and 
chloroaurate are described. 4-Methoxy-2-B-styrylquinoline has m. p. 
297° (hydrochloride, yellow). From 4-methoxy-2-8-o-hydroxystyryl- 
quinoline, ochreous powder, no crystalline derivatives could be 
obtained. 4-Methoxy-2-8-p-methoxystyrylquinoline is a yellowish- 
white powder [hydrochloride sintering at 120°, m. p. 165°; meth- 
iodide, m. p. 168° (decomp.)]. m-Methoxybenzaldehyde and 
4-methoxy-2-methylquinoline yield lustrous crystals of a base, 
m. p. 134-5°, which has not been obtained pure, but is probably 
4-methoxy-2-8-m-methoxystyrylquinoline. Vanillin and 4-methoxy- 
2-methylquinoline yield 4-methoxy-2-8-p-hydroxy-3'-methoxystyryl- 
quinoline (yellow hydrochloride). 
3-Methoxy-2-methylquinoline, benzaldehyde, and zinc chloride 
yield 3-methoxy-2-8-styrylquinoline, a yellow, amorphous substance 
(hydrochloride, yellow plates), or in the absence of zinc chloride, 
yellow needles, m. p. “103° * (hydrochloride, decomp. 105°, chloro- 
platinate, and chloroaurate described). Salicylaldehyde and 3-meth- 
oxy-2-methylquinoline yield an amorphous, yellow substance from 
which the golden-yellow perchlorate, CjgH,,0,N,HCIO,, of 3-meth- 
oxy-2-8-o-hydroxystyrylquinoline is obtained ; the corresponding 
alkine, 3-methoxy-2-B-hydroxy- 
is a flesh-coloured powder (diacetyl derivative, yellow, m . p. 110°), 
which could not be crystallised. Anisaldehyde, 3-methoxy-2- 
methylquinoline, and zinc chloride yield 3-methoxy-2-8-4'-methoxy- 
styrylquinoline, yellowish-brown powder (hydrochloride, chloro- 
platinate, and perchlorate described), or in the absence of zinc chloride, 

p. 112° (hydrochloride, * chloroplatinate, and chloroaurate described). 
and 3-methoxy-2-methylquinoline yield a 
brown, amorphous product, 3-methoxry-2-8-mp-dihydroxystyryl- 
quinoline, giving a brown, crystalline perchlorate, 

igH,;0,N,HCIO,, 
whilst vanillin affords 3- methoxy-2- 
quinoline, dark red (perchlorate and ae 3.8 described). 3-Methoxy- 
2-methylquinoline, piperonal, etc., yield a product giving an orange 
hydrochloride, from which on reduction no en 
obtained. 
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Constitution and Colour. XI. Colour Variations shown 
by Acidic Organic Substances when Forming Salts with 
Bases. F. Keurmann (Helv. Chim. Acta, 1925, 8, 31—35; cf. 
A., 1922, ii, 333).—Salt formation at a phenolic hydroxyl group 
causes an intensification of the colour of a substance. The auxo- 
chromic effect of the -ONa group is of the same magnitude as that 
of the amino group, whilst hydroxyl is similarly equivalent to 
‘NH,,HCl. A similar equivalence in colour is found between the 
sodium salt of a hydroxyquinone (e.g., benzaurin) and the corre- 
sponding aminoquinone-imine hydrochloride (e.g., Doebner’s violet). 
This relation holds with safranines, oxazines, thionines, and carb- 
azines (dihydroacridines), and it is accounted for by the smaller 
auxochromic effect of the -C-(NH group as compared with the 
‘C0 group, being compensated by the intensification due to salt 
formation on the former. G. M. B. 


Allylcrotylbarbituric Acid. L. Tavs, L. Sontrz, and K. 
MEIsENBURG (U.S. Pat. 1511919).—Allylcrotylbarbituric acid has 
m. p. 125—126°. CHEMICAL ABSTRACTS. 


Action of Formaldehyde on Alkylated Methyluracils. K. 
ScHMEDES (Annalen, 1925, 441, 192—203; cf. Kircher, A., 1912, 
i, 53)—Under ordinary conditions, 1 : 4-dimethyluracil is either 
unattacked or is polymerised by treatment with formaldehyde. 
In concentrated hydrochloric acid, however, the product is 1 : 4- 
dimethyl-5-chloromethyluracil, which with boiling water or cold 
alkali gives a dimeride of dimethyluracil. With bromine water, 
it yields probably a dibromide, which readily loses bromine and 
formaldehyde to form 5-bromo-l1 : 4-dimethyluracil, m. p. 231— 
233°. 1:4: 5-Trimethyluracil is converted by formaldehyde, alone 
or in concentrated acid, into the dimeride, C,,H,.0,N,, m. p. 300— 
310°, which forms a dibromide, m. p. 249—251°. {from the di- 
bromide by treatment with lead hydroxide are obtained the corre- 
sponding oxide, C,,H,,0;N,, m. p. 291—293°, and a soluble by- 
product, m. p. 258—260°. C. H. 


Preparation and some Properties of Picrolonic Acid. L. 
Hugouneng, G. FLorRENcE, and E. Couture (Bull. Soc. Chim. 
biol., 1925, 7, 58—60).—Bertram’s method for the preparation of 
picrolonic acid (Diss., Jena, 1892) has been improved in some 
important particulars. Pure phenylmethylpyrazolone is treated 
with seven times its weight of cold nitric acid (d 1-38), the product 
washed with water and treated with boiling 33% acetic acid. 
After filtration, crude picrolonic acid separates. It is dried in a 
vacuum, freed from resins by treatment with benzene, and crystal- 
lised from 90% alcohol (yield, 16%). 


Constitution and Colour. X. Constitution of Coloured 
Derivatives of Triphenylmethane. F. Kznrmann (Helv. Chim. 
Acta, 1924, 7, 1057—1062).—A theoretical discussion, the subject 
matter being classified under the following headings: (i) the 
p-quinonoid triphenylmethane dyes, which form imonium salts; 
(ii) the coloured (carbonium) salts afforded by triphenylcarbinol 
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and its derivatives, and (iii) the coloured free radicals, such as 
triphenylmethy]. W. A. S. 


Preparation of Mauveine and Various Bases. A. CoBENZL 
(Oesterr. Chem.-Zig., 1925, 28, 25—28; cf. A., 1916, i, 77).— 
Mauveine is regarded as a regular safranine, formed from pheny]l- 
p-phenylenediamine and 2 mols. of o-toluidine, and in confirm- 
ation details are given of its technical preparation by the oxidation 
of a mixture of these substances po | aniline; as-phenylmethyl- 
p-phenylenediamine gives a redder dye, as-phenyl-p-tolyl-p-pheny]- 
enediamine a bluer one. Grey dyes are formed by heating nitroso- 
dimethyl- or -diethyl-aniline (or a mixture of these) with as-di- 
methyl- or -diethyl-p-phenylenediamine, and by oxidising 
nitrosodimethylaniline with aniline bases. Blue safranines are 
formed by oxidising a mixture of as-dimethyl-p-phenylenediamine 
and aniline or other bases; the former may be converted into 
other blue dyes either by fusion with p-phenylenediamine or diazotis- 
ation and coupling with 6-naphthol. Sulphonated dyes related to 
Meldola’s blue are made (1) by heating sodium £-naphthol-6- 
sulphonate with nitroso-dimethyl- or -diethyl-aniline and acetic 
acid; (2) by direct sulphonation of the dye. All are bluish-grey, 
and the ethyl compound, C,,H,,0,N,S is regarded (see original 
paper) as possessing a novel structure of the naphthaphenazine 


ype. 
6-Methylanilinoquinoline, a brown solid, has been prepared from 
B. F. 


as-phenylmethyl-p-phenylenediamine. 


Varying Tendency of the Principal Aromatic Nuclei to 
Couple with Diazo Compounds. G. R. Levi (Atti Congr. Naz. 
Chim. Ind., 1924, 271—274).—The predominance of azo dyes in 
which the coupling product is a derivative of naphthalene, especi- 
ally «-substituted naphthalene, rather than of benzene is shown to 
depend on the fact that, as regards their affinity for diazo com- 
— the nuclei stand in the order «-naphthyl, $-naphthy], 

enyl. 

1-8-Naphthylnaphthylene-\ : 4-diamine, obtained by 
reduction of the product prepared from diazosulphanilic acid and 
a : 8-dinaphthylamine in hydrochloric acid, forms an acetyl deriv- 
ative, m. p. 180°. 2-«-Naphthylnaphthylene-1 : 2-diamine, m. p. 
195° (reddening), obtained from the same reagents but in acetic 
acid, forms an acetyl compound, m. p. 291°, and condenses readily 
with phenanthrenequinone to a base, which forms a crystalline 

Octahydrophenazine. M. Gopcuor (Compt. rend., 1925, 180, 
444446).—-Saturation of a cold absolute-alcoholic solution of 
2-chlorocyclohexanone (cf. Bouveault and Chereau, A., 1906, 
i, 513) with dry ammonia produces 1:2:3:4:6:7:8: 9-octa- 
hydrophenazine (yellow prisms. m. p. 107—108°), which yields the 
following derivatives: dibromide, m. p. about 70° (decomp.); 
picrate, m. p. 167—168°; monomethiodide, m. p. about 150° 
(decomp.); chloroplatinate, monohydrochloride, 
m, p. 116—117°. W. E. E. 
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Constitution of the 4-Phenyl-1 : 8-naphthyrid-2-one of 
Palazzo and Tamburini. Tautomerism of 2-Aminopyridine. 
O. Seme (Ber., 1925, 58, [B], 352—356)—By the action of 
sulphuric acid on 2-benzoylacetamidopyridine Palazzo and Tam- 
burini (A., 1911, i, 327) have obtained a substance which they 


regarded as 4-phenyl-1 : 8-naphthyrid-2-one, do: 


This compound is shown to be a pyrimidine derivative in which, 
as in analogous cases (cf. Tschitschibabin, A., 1924, i, 987; this vol., 
i, 158; Finger and Kraft, this vol., i, 73), ring closure has occurred 
at the pyridine nitrogen atom and not at the 3-carbon atom. 
2-Benzoylacetamidopyridine, m. p. 1]11—112°, is conveniently 
prepared by heating ethyl benzoylacetate with 2-aminopyridine 
at 155—160°. The constitution of the compound as 2-benzoyl- 
acetamidopyridine or 1-benzoylacetamido-2-pyridimine is estab- 
lished by the hydrolysis of its methiodide, m. p. 162°, to 1-methy]- 
2-pyridimine. Ring closure to 4-keto-6-phenyl-1 : 2-divinylenedt- 
SX hydropyrimidine (I), m. p. 151° (Palazzo and Tam- 
™ burini’s “‘4-phenyl-1 :8-naphthyrid-2-one’’), is effected 
| lN-Co with sulphuric acid (d 1-84) at 100°; the hydrochloride, 
m. p. 211—216° (decomp.), chloroplatinate, decomp. 
above 300° after blackening at 262°, and picrate, m. p. 
183°, of the base are described. The constitution 
ascribed previously to the compound is not compatible with its in- 
solubility in cold alkali hydroxide and conversion by the hot reagent 
into acetophenone. With phosphorus pentachloride, it gives a com- 
pound, C,,H,ON,Cl, m. p. 164°. It is oxidised by permanganate to 
4-keto-6- henyldihydropyrimidine, m. p. 267°, identical with the 
synthetic product which will be described subsequertly. H. W. 


Intramolecular Condensation Reactions of Aminoacetals 
and Aminoaldehydes. III. 2-Amino-3-methylpyridine and 
41 :2-Dihydronaphthyridine. C. (Ber., 1925, 58, [B}, 
346—348 ; cf. Seide, vhis vol., i, 72).—3-Methylpyridine is converted 
by sodamide in the presence of toluene at 120—130° into 2-amino- 
3-methylpyridine, b. p. 113—116°/11 mm., m. p. 103—104° (Seide, 
m. p. 24°); the hydrochloride, m. p. 177—178°, and picrate, m. p. 
229°, are described. The base is transformed by bromoacetal at 
250° into 1 : 2-dihydronaphthyridine, CH , b. p. 112— 
117°/12 mm.; the non-crystalline hydrochloride is described. - 

H. W. 


Alkylation of Pyridyl-2-nitroamine. I. New Reaction 
Analogous to that of Kishner and Wolff. A. E. Tscurr- 
SCHIBABIN and G. P. MenscutKov (Ber., 1925, 58, [B], 406—408). 
—Alkylation of pyridyl-2-nitroamine (Tschitschibabin and Razo- 
renov, A., 1915, i, 992) in aqueous alkaline solution by methyl 
sulphate or potassium methyl sulphate yields 1-methyl-2-pyridyl- 
nitroimine, C,H,NMe:N-NO,, m. p. 161° identical with the product 
obtained by the direct nitration of 1-methyl-2-pyridimine (Tschi- 
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tschibabin and Konovalov, unpublished work). The constitution 
of the product is further established by its decomposition by alkali 
hydroxide into nitrous oxide and 1-methyl-2-pyridone. The 
reaction is analogous to the Kishner-Wolff decomposition of hydr- 
azones by alkalis and appears to be of general application. The 
similarity of the reaction to the decomposition of nitroamide by 
alkalis supports the constitution NH,*NO, rather than HO-N°N-OH 
for nitroamide. 1-Hthyl-2-pyridylnitroimine has m. p. 139°. H. W. 


New Class of Indigoid Dyes. F. RernpgEn and H. Ravcu 
(Ber., 1925, 58, [B], 393—397).—The author concurs with Finger 
and Kraft (this vol., i, 75) and Tschitschibabin (this vol., i, 158) in 
regarding ‘‘ pyrindoxyl ”’ (Reindel, A., 1924, i, 1236) as a glyoxaline 
derivative. Decarboxylation of pyridylglycine, from which the 
constitution of the compound is deduced, only proceeds smoothly 

to the production of 1-methyl-2-pyridimine if the latter 
is removed as it is formed, since otherwise it becomes 
isomerised to 2-methylaminopyridine. Addition of 
chloroacetic acid to 2-aminopyridine gives the product, 
C;H,N.,2CH,Cl-CO,H, m. p. 87-5°, from which pyridyl- 
glycine is quantitatively produced by treatment with 
warm sodium carbonate solution. Acetic anhydride 
and pyridylglycine give the monoacetyl compound (+-H,0), m. p. 
300—301° (decomp.), and the diacetyl derivative of the tautomeric 
form, m. p. 195°. 

The dye obtained previously (loc. cit.) gives a crystalline sodium 

salt, whereby its bimolecular nature is established. H. W. 


Substituted 4-Aminoquinolines. O. Fiscuer, E. 
and E. Wore (J. pr. Chem., 1925, [ii], 109, 59—68).—A con- 
tinuation of earlier work (A., 1916, i, 739), with the object of deter- 

-mining whether the elimination of hydrogen halide from 4-amino- 
quinaldinium salts is analogous to its elimination from the corre- 
sponding quinoline salts. The elimination of hydrogen iodide can 
take place in two ways, yielding either an imine base (I) or a 
methylene base (II); the latter reaction is considered the more 


NH NH, NH, 
(I.) ae — (IL.) 
NMe NMelI NMe 


probable. 4-Chloroquinaldinium iodide reacts with aniline and 
(more slowly) with methylaniline, the product in the latter case 
giving rise to 4-phenylmethylamino-1-methyl-2-methylene-1 : 2-di- 
hydroquinoline. 4-Hydroxyquinaldine, obtained in 16% of the 
theoretical yield by heating ethyl $-phenylamino-«-crotonate (cf. 
Conrad and Limpach, A., 1887, 679) with phosphorus pentachloride 
and oxychloride at 110—115°, is converted into 4-chloroquinaldine, 
the higher temperature and longer heating employed by Conrad 
and Limpach increasing the yield of a biuish-violet by-product. 
Similarly, a temperature of 120° suffices for the conversion of 
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4-chloroquinaldine into 4-anilinoquinaldine, m. p. 153 154° (ef. 
Conrad and Limpach, loc. cit.); alternatively the 4-chloroquin- 
aldine may be treated with aniline in acetic acid solution. The 
hydrochloride, yellow needles, softening at 168°, resolidifying and 
melting at 252° (decomp.), the yellow picrate, and the yellow meth- 
iodide, darkening slightly at 240°, m. p. 254°, of 4-anilinoquinaldine 
are described. On warming with aqueous sodium hydroxide, the 
methiodide yields a yellow base, C,,H,,N>, m. p. 162°, which with 
alcoholic hydrogen iodide is reconverted into the methiodide, and 
is probably 4-anilino-1-methyl-2-methylene-1 : 2-dihydroquinoline 
(picrate, m. p. 135°). Similarly 4-chloroquinaldine and methy]l- 
aniline yield 4-phenylmethylaminoquinaldine, m. p. 76°, which 
affords a methiodide [yellow needles, darkening slightly at 215— 
225°, m. p. 235° (picrate, decomp. 159°)], identical with the product 
obtained from methylaniline and 4-chloroquinaldine methiodide, 
and apparently also with the product of addition of methyl iodide 
to the base C,,H,,N, (m. p. 162°), obtained from 4-anilinoquin- 
aldine and sodium hydroxide. 4-Chloroquinaldine and as-di- 
methylphenylenediamine similarly give a base, C,,H, Ns, yellow, 
darkening at 250°, m. p. 268° (hydrochloride, C, HooN,Cl, reddish- 
brown). With methyl iodide in the dark (cf. Conrad and Limpach, 
A., 1889, 519), 4-chloroquinaldine yields a methiodide, greenish- 
yellow needles, which turn blue at 200° and at 212° change to a 
bluish-black mass, with effervescence. Dissolved in alcohol and 
treated with sodium carbonate or dilute ammonia, the methiodide 
yields a violet solution which slowly deposits steel-blue crystals of 
a dye, C,.H,)N CII. This dye, which is formed by loss of 1 mol. 
of hydrogen chloride and 1 mol. of hydrogen iodide, from 2 mols. 
of methiodide, is decolorised by acids and from its spectroscopic 
properties appears to be an isocyanine. The reaction is so sensitive 
that it can be easily used to detect the presence of atmospheric 
ammonia. The reaction is being further investigated (cf. following 
abstract). R. B. 


Action of Phosphoryl Chloride on Aceto-methyl- and 
-ethyl-anilide. Synthesis of 4-Chloroisoquinocyanines. O. 
Fiscoer, A. MULLER, and A. VILsMEIER (J. pr. Chem., 1925, [ii], 
109, 69—87).—The dye obtained by treating 4-chloroquinaldine 
methiodide with ammonia (cf. Fischer, Diepolder, and Wo6lfel, 
preceding abstract) is identical with that obtained by Friedel (A., 
1895, i, 423) by the action of phosphoryl chloride on acetomethy]- 
anilide, and has the composition C,,H,,N,Cl, and not C,,H,)N.ChL, 
as stated by Friedel. Its formation from 4-chloroquinaldine meth- 
iodide is represented as due to loss of hydrogen iodide, yielding a 
methylene base, which then condenses (cf. Kaufmann and Vonder- 
wahl, A., 1912, i, 502) as shown below, to give the chloroisocyanine. 
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The dye is thus a member of the ethyl-red group; this explains 
its spectroscopic properties, and its oxidation to 4-chloro-1-methy]- 
2-quinolone. A re-examination of Friedel’s reaction shows that 
the acid solution obtained when the fused mass is dissoived in 
water contains no isocyanine dye but a considerable amount of 
4-chloroquinaldine methochloride, from which the dye is produced 
on treatment with alkali. Methylaniline is also present in this 
solution, and it is suggested that phosphoryl chloride converts 
acetomethylanilide into the dichloro derivative, NMePh-CCl,Me, 
2 mols. of which condense, givi 
HCl, 
from which by ring closure and elimination of methylaniline the 
4-chloroquinaldine is produced. Possibly 1 mol. of dichloro 
derivative may undergo rearrangement to a chlorinated o-amino- 
acetophenone derivative, etc. : 
HCI. 

The isocyanine dye yields a picrate, decomp. 193°, and chloro- 
platinate. The mother-liquors from the dye, prepared by Friedel’s 
reaction, contain small quantities of 4-methylanilinoquinaldinium 
chloride, isolated as the picrate, darkening at 148—150°, m. p. 
160°, and the iodide, partly decomp. at 215°, wholly at 235—238°. 
Much less methylaniline is formed than is indicated by the above 
equations owing to interaction with the dichloride to give dipheny]- 
dimethylethenylamidinium chloride, NMePh-CCl,Me-+-NHMePh 
=NMePh-CMe:NMePh+HCl. This chloride is very soluble, but 
the difficultly soluble iodide, m. p. 187—188°, the picrate, and 
chloroplatinate, decomp. 195°, are readily obtained. The base 
itself on distillation yields a mixture of methylaniline and aceto- 
methylanilide. This explains why Friedel obtained considerable 
methylaniline on basifying the liquors from the dye. Repetition 
of Hofmann’s process, using acetic acid, methylaniline, and phos- 
phoryl chloride, gives chiefly diphenyldimethylethenylamidinium 
chloride, whilst if part of the methylaniline is replaced by aceto- 
methylanilide, an 80% yield of the amidinium iodide is obtained. 
Similarly, acetoethylanilide and phosphoryl chloride at 125—130° 
yield a gold or bronze dye, C,,H,,N,Cl,, decomp. 185° (yield 25%). 
The iodide, m. p. 270° (decomp.), is obtained by adding potassium 
iodide solution to an alcoholic solution of the chloride; on longer 
heating and with excess of potassium iodide, a blue solution is 
formed, which deposits a red substance. The picrate, m. p. 210° 
(decomp.), and chloroplatinate, m. p. above 300°, are also described. 
Oxidation with potassium permanganate yields 1-ethyl-4-chloro- 
quinolone. The isocyanine obtained from acetoethylanilide is some- 
what bluer than that from acetomethylanilide. R. 


Preparation of N-Aralkylated Iminazolylalkylamines 
[Aminoalkylglyoxalines]|. O. Grrneross (D.R.-P. 392067, 
addition to D.R.-P. 332955; from Chem. Zentr., 1924, ii, 890).— 
Halides of the type Ar-CH,*halogen (where Ar=substituted or 
unsubstituted aryl groups) are allowed to react on the silver or 
alkali salts of iminazolylalkylamines or their exo-benzoyl deriv- 


4 q 


== 
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atives (cf. D.R.-P. 332955, and D.R.-P. 278884; A., 1915, i, 167; 
1921, i, 454). Thus when the silver salt of histamine is heated 
with benzyl bromide in absolute alcohol the hydrobromide of N-exo- 
dibenzylhistamine (4-8-dibenzylaminoethylglyoxaline), m. p. 152°, is 
obtained. The free base has m. p. 129°, and may also be obtained 
by heating a methyl-alcoholic solution of histamine and benzyl 
bromide at 100°. The silver salt of exobenzoylhistamine when 
heated with benzyl bromide in methyl alcohol affords isobenzyl- 
histamine (4-8-aminoethyl-1-benzylglyoxaline) as an oil; it is also 
formed in small amounts on benzylating the silver salt of free 
histamine. The products have a therapeutic action similar to that 
of ergot. F. A. M. 


Preparation of Intermediate Products |Triazines]. Society 
or CHEMICAL INDUSTRY IN BASLE (Brit. Pat. 220302.)—The inter- 
action of various cyanuric halides with «-naphthol, in presence of a 
condensing agent, yields new compounds, in which the naphthol 
residues are linked to the cyanuric ring in their para positions. 
2:4: 6-Tri-p-hydroxynaphthyl-1 : 3 : 5-triazine (light yellow, m. p. 
above 300°); 2-anilino-4 : 6-di-p-hydroxynaphthyl-1 : 3 : 5-triazine 
(orange, m. p. 255—258°); 2: 4-diamino-6-p-hydroxynaphthyl- 
1:3: 5-triazine (colourless, m. p. 305—308°), and 2 :4-diphenyl- 
amino-6-p-hydroxynaphthyl-1 : 3 : 5-triazine (m. p. 241—242°) have 
been obtained. B. W. A. 


History of the Synthesis of Uric Acid. R. BErHREND 


(Annalen, 1925, 441, 215—216).—Contrary to Horbaczewski’s 
statement (A., 1883, 179; 1885, 1050; 1887, 918; 1888, 256), 
no uric acid is obtained by melting glycine or chloroacetic acid with 
carbamide. Horbaczewski remains, however, the discoverer of the 
first uric acid synthesis, for from trichlorolactamide and carbamide 
about 8% of uric acid is obtained. 


Synthesis of Methylated Uric Acids by Behrend and 
Roosen’s Method. A. Priissz (Annalen, 1925, 441, 203—215). 
—The Behrend-Roosen synthesis is applicable to 1-, 3-, and 
7-methyl-, 1:7-, 3:7-, and 7:9-dimethyl-uric acids, but not to 
9-methyl-, 1 : 3-, 1 : 9-, and 3 : 9-dimethyl-uric acids, nor to the tri- 
and tetra-methyluric acids. When methylcarbamide is used, the 
methyl group always takes up the 7-position. s-Dimethylcarb- 
amide reacts only with isodialuric acid and not with its methyl 
derivatives. The synthesis of 7-methyl-, 7 : 9- and 3 : 7-dimethyl-, 
l-methyl, 1 : 7-, and 1 : 3-dimethyl-uric acids is described. Where 
no condensation with the carbamide occurs, the product of the 
reaction is the isobarbituric acid corresponding with the isodialuric 
acid used. 


Pluorindines and Fluorindinium Salts. F. KrurmMann and 
J. A. Scoepier (Helv. Chim. Acta, 1925, 8, 3—8; cf. A., 1923, 
i, 488)—1:2-Naphthylenediamine hydrochloride condenses in 
aqueous solution with dihydroxybenzoquinone to give 2 : 3-dihydr- 


oxynaphthaphenazine, orange-yellow crystals 
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(diacetyl derivative, m. p. 217—218°), converted when heated with 
o-phenylenediamine in boiling benzoic acid into naphthaphen- 
fluorindine (annexed formula). It is slowly 

NH oxidised in the air = a naphthaphendi- 


Using o-aminodiphenylamine in alin of 
o-phenylenediamine the products are 


monophenylnaphthaphenfluorindines (I and 
II). The substance first isolated in microscopic red needles gives 
strongly fluorescent solutions, and from the nitrobenzene mother- 


N NPh | NH N 


Fy See Se... 


liquors a second isomeride is obtained (as its oar which 
gives deep red, non-fluorescent solutions. 
ae (III or IV) results from a similar condens- 


| N | | 
Ou. AW 


y ) (IV.) 


ation with 1 : 2-naphthylenediamine. The base (dark green hydro- 
rr) is unstable, being oxidised to a dinaphthadiphenazine, 


1-Amino-2- anilinoflavinduline, heated in fused benzoic acid with 
o-phenylenediamine, gives N-phenylphenanthraphenfluorindine 
(V), which gives intensely coloured solutions in various solvents 
but is not markedly fluorescent. In a similar manner, using 
o-aminodiphenylamine, N- diphenylphenanthraphenflavindine is ob- 
tained, which is methylated by methyl] sulphate, the product being 
isolated as N- diphenylmethylphenanthraphenfluorindinium chloride 
(VI), which gives bluish-green solutions. 


a N NH CO N 

TY) 

Me” ‘cl 


2-Amino-3-anilino-7-hydroxyaposafranone (VII) is produced by 
boiling diphenyltetra-aminobenzene dihydrochloride with dihydroxy- 


(V.) 
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benzoquinone in alcoholic solution, and is isolated as the hydrochloride. 
Condensed with o-phenylenediamine in boiling benzoic acid it is 


N N NH 
Noe YYY) 
PhNH\ PhNH\ | 
NPh NPh 
(VII.) (VIII) 
converted into 2-amino-3-anilino-5-phenylfluorindine (VIII), isolated 
as the nitrate, almost black needles. G. M. B. 


Phenyl and Halogen Derivatives of Fluoflavine. F. Krur- 
MANN and C. BENER (Helv. Chim. Acta, 1925, 8, 20—22).—6-Chloro- 
2 : 3-dihydroxyquinoxaline, m. p. above 350°, results from the con- 
densation of 4-chloro-1 : 2-phenylenediamine hydrochloride with 

N NH acid at is by 
phorus pentachloride into 2:3: 6-trichloro- 

Ady m. p. 143—144°, but 

3 ® giving intensely yellow solutions in sulphuric 
RY “ey NY of chlorodihydroxyquin- 

oxaline with o-phenylenediamine hydrochloride 
in boiling benzoic acid yields 3-chlorofluoflavine (annexed formula, 
ef. Hinsberg and Pollak, A., 1896, i, 394), golden-yellow needles, 
m. p. above 350°. 

Condensation of chlorodihydroxyquinoxaline with 4-chloro- 
1 : 2-phenylenediamine yields 3 : 8-dichlorofluoflavine, m. p. above 
350°. The chlorine atoms in these chlorofluoflavines were found 
not to be replaceable by the anilido group. 5-Phenylfluoflavine, 
golden-yellow crystals, resulted from the condensation of phenyl- 
hydroxyquinoxalone with o-phenylenediamine. Its solutions have 
an intense green fluorescence. No quaternary salt was obtained 
with methy] sulphate. G. M. B. 


Syntheses of Oxygen Analogues of Fluoflavine. F. 
KEHRMANN and C. Bener (Helv. Chim. Acta, 1925, 8, 16—20).— 
Oxygen analogues of fluoflavine (see above) are obtained by 
substituting o-aminophenols and pyrocatechol for o-phenylene- 
diamine in its preparation. The substances are paler in colour as 
replacement of NH groups by oxygen proceeds, but all have halo- 
chromic properties, the salts being unstable to water. 

Diphenazineoxazine (1), yellow needles, m. p. 311—312-5°, results 
from the condensation of dihydroxyquinoxaline and o-aminophenol 
in boiling benzoic acid, also by heating dichloroquinoxaline with 
o-aminophenol. The substance has a bluish-green fluorescence in 
solution and gives orange and greenish-yellow solutions in mineral 


N=C-0 N:C-O 
(I.) (IL) 


acids. From chlorodihydroxyquinoxaline by the above reaction, 
there was produced the corresponding chlorodiphenazineoxazine, 
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sulphur-yellow crystals, m. p. 298—299°. 1-Phenylhydroxyquin- 
oxalone, decomp. 302—303°, from o0-amino- 
diphenylamine and oxalic acid, gave by a similar reaction phenyl- 
diphenazineoxazine, yellow plates, m. p. 207-5—208-5°, strongly 
fluorescent in solution. 

Diphendioxazine (II), colourless crystals, m. p. 259—260°, is 
produced by the condensation of oxalic acid and o-aminophenol 
hydrochloride in benzoic acid. Its solutions in sulphuric acid are 
of a greenish-yellow colour, and in fuming sulphuric acid of an 
orange shade. Dichloroquinoxaline and pyrocatechol react when 
heated together to yield diphenazineoxine (III), colourless needles, 
m. p. 264—265°, giving a greenish-yellow solution in concentrated 
sulphuric acid. G. M. B. 


Derivatives of Triphenazineoxazine and Triphendioxazine. 
F. KEHRMANN and J. A. SCHEDLER (Helv. Chim. Acta, 1925, 8, 
9—12).—Hydroxyaposafranone condenses with o0-aminophenol 
hydrochloride in boiling benzoic acid to give N-phenyltriphenazine- 
oxazine (I), CoH > decomp. 314°, which 
dissolves in solvents with a violet-red colour and a fiery-red fluores- 
cence (hydrochloride and perchlorate described). On methylation, 
it is converted into a methyl ammonium base, 


<2 >C,H,, (ID) 


NPh~ ~NMeCI10,~ 
[nitrate, perchlorate (IL), and chloroplatinate described]. This formula 
is preferred to that given by Diepolder (A., 1900, i, 191) to an 
identical product. The substance dyes mordanted cotton a violet- 
blue shade. 
Dihydroxybenzoquinone and chloro-o-aminodiphenylamine yield 
N 6-chloro-2-hydroxyaposafranone (III), brick- 
red needles, which is converted by o-amino- 
YOY’ phenol in boiling benzoic acid into chloro- 
ON qv), 
NPh Cl-C,H3< NPh> Colley > CoH. 
giving red, fluorescent solutions. Methylation of this base gave a 


methylammonium base (nitrate and chloroplatinate described) with 
dyeing properties. G. M. B. 


Condensation of Methylphenoxazine-o-quinone with 
o-Aminophenol and Alkylated o-Diamines. F. KEHRMANN 
and G. Wiup (Helv. Chim. Acta, 1925, 8, 13—15).—Condensation 
of methylphenoxazine-o-quinone with o-aminophenol hydrochloride 
in cold acetic acid produces the methylammonium compound of 
triphendioxazine, isolated as nitrate (I) (chloroplatinate described), 
also obtained in small quantity by methylation of triphendioxazine, 
the methylation occurring, therefore, on the nitrogen atom. 

The product from methylphenoxazine-o-quinone and o-amino- 
diphenylamine was found identical with the methylation product 
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of NV. -phenyltriphenazineoxazine (preceding abstract), which estab- 
lishes its formula. The same o-quinone condensed with pheny]l- 


N O N | 
NMe NPh 
NO; Me 


1 : 2-naphthylenediamine in boiling benzoic acid yielded an ammon- 
ium salt, isolated as nitrate (II) (chloroplatinate and perchlorate 
described). When 1 : 2-naphthylenediamine is substituted for its 
phenyl derivative a substance results which is probably the parent 


base, > G. M. B. 


Reactions of various Arylthiocarbamides with Sulphur and 
Aromatic Amines. T. G. Levi (Aiéti Congr. Naz. Chim. Ind., 
1924, 400—402).—That the aniline takes part in the reaction when 
arylthiocarbamides are heated with aniline and sulphur (A., 1924, 
i, 216, 1000) is shown by the fact that anilinobenzthiazole is not 
obtained when the aniline is replaced by an inert solvent, such as 
cymene, cumene, or naphthalene. When, however, the aniline is 
replaced by its homologues, the reaction proceeds differently. 
From toluidine and sulphur and thiocarbanilide, phenyltolyl- 
thiocarbamide, or ditolylthiocarbamide, dehydrothiotoluidine is 
obtained. 

Dehydrothio-o-toluidine forms a picrate, m. p. 201—202°, an 
acetyl derivative, m. p. 121—122°, and a chloroplatinate, under- 
going change at 230—240°; when fused with potassium hydroxide 
it yields anthranilic acid. Dehydrothio-p-toluidine forms a picrate, 
m. p. 204—206°, and a chJoroplatinate which undergoes change 
at 230—240°, and gives m-aminobenzoic acid when fused with 
potassium hydroxide. 

The product of the interaction of m-toluidine, sulphur, and m-tolyl- 
phenylthiocarbamide consists, not of either of the two possible 
dehydrothio-m-toluidines, but of m-toluidino-m-toluthiazole, 


m. p. 175°, which gives a picrate, 
m. p. 234—235°, an acetyl compound, m. p. 125—127°, and a 
chloroplatinate, and cannot be diazotised (cf. Hugershoff, A., 1903, 
i, 865). Xylidino-m-cylothiazole, 
obtained similarly from m-xylidine, has m. p. 159°, and forms a 


picrate, m. p. 214°, and an acetyl compound, m. p. 131°. 
P. 


Constitution of Sulphur-blue. A. Binz and C. Ratu (Ber., 
1925, 58, [B], 309—313).—Reduction of sulphur-blue (D.R.-P. 
167012; cf. Bernthsen, Chem.-Zitg., 1908, 32, 956) followed by 

VOL. OXXVIII. i. r 


3, 
| 
h 
1, 
n 
d 
)- 
)- 
a 
h 
N 
n 
le 
of 
t 


i. 446 ABSTRACTS OF CHEMICAL PAPERS. 


treatment of the product with diazomethane gives pentamethyl- 
leucosulphur-blue (1), from which the constitution (II) is deduced 


“ys 
SMe | 
(L.) | (II.) 
| 
S SMe Oo | 


for the reoxidised, de-alkylated dye. According to the patent, 
the dye is prepared by the interaction of chloranil, sodium sulphide, 
and dimethyl-p-phenylenediamine thiosulphonate without isolation 


of intermediate products. Attempts to follow the successive - 


stages of the reaction were incompletely successful. Unexpectedly, 
the action of sodium sulphide on chloranil yields mainly tetrachloro- 
quinol, m. p. 230—232°, the identity of which is confirmed by its 
Na conversion into tetrachloro-p-dimethoxy- 
benzene, m. p. 160°. Dimethyl-p- 
_tetrachloroquinol in faintly alkaline solu- 
SS NG tion give trichloromethylene-vilet (IID) 
which is converted by sodium sulphide 
sulphide, C,,H,,0,N,CI,S,, from which the remaining chlorine 
atoms could not be removed by further treatment with sodium 
sulphide. H. W. 


Phenanthraquinonyl-3-azide and its Acid Decomposition. 
K. Brass and G. Nicket (Annalen, 1925, 441, 217—227).—Unlike 
the 2- and 4-azidophenanthraquinones, phenanthraquinony1-3-azide 
yields no aminohydroxy or dihydroxy derivatives on treatment 
with dilute sulphuric acid (cf. A., 1924, i, 407). With sulphuric 
acid (2 vols. to 1 vol. of water), no substance soluble in alkali is 
produced but a black product which consists mainly of 3-amino- 
phenanthraquinone together with insoluble by-products of high 
molecular weight. A more dilute acid (1:3) leaves much of the 
azide unattacked, whilst with 17% acid the azide is not attacked. 
Cold concentrated sulphuric acid affords 3-aminophenanthraquinone 
(yield, 70°) and the insoluble by-products. The different behaviour 
of the 3-azide is attributed to the para-relationship of azide and 
carbonyl groups (cf. Bamberger, A., 1921, i, 716; 1923, i, 1141). 
A quantitative study of the reaction shows that nitrous oxide is 
not produced and that the volume of nitrogen formed corresponds 
exactly with that calculated from the azide. In view of these 
results, it is probable that the remaining nitrogen is hydrogenated 
at the expense of the phenanthrene nucleus and that thereby 
the insoluble by-products result (cf. A., 1924, i, 953). 3-Nitro- 
phenanthraquinone cannot be obtained by direct nitration of 
phenanthraquinone, but is obtained by the action of acetylnitric 
acid on 9: 10-diaminophenanthrene (cf. Schmidt and Soll, A., 
1908, i, 995). Reduction with alkaline sodium hyposulphite yields 
3-aminophenanthraquinone, m. p. 256° (oxime, m. p. 247°), from 
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which phenanthraquinonyl-3-diazonium perbromide, red flocks, is 
obtained by the action of bromine in potassium bromide solution 
on the diazonium sulphate at 5°. The perbromide is converted 
by 10% ammonia solution into 3-azidophenanthraquinone, brown 
needles, m. p. 186° (then exploding). o-Phenylenediamine and 
3-azidophenanthraquinone yield 3-azidophenanthraphenazine, yellow 
needles, m. p. 183°. R. B. 


Preparation of Aromatic Carbonyl Compounds con 
Tervalent Arsenic. O. Marcuuizs (Brit. Pat. 199091; F. Pat. 
553300; Swiss Pat. 103553 and additions, 104479 and 104947 ; 
from Chem. Zentr., 1924, ii, 1272—1273).— Aromatic or aliphatic- 
aromatic arsinic acids containing one or more non-cyclic carbonyl 
groups (aldehydo and keto), are treated with reducing agents 
such as sodium hyposulphite, phosphorus trichloride, phosphorous 
acid, sulphurous-hydriodic acid, sodium sulphite, ete., which reduce 
the acids to arsenious oxides or arseno compounds without attack- 
ing the carbonyl group; the products have valuable therapeutic 
properties and afford derivatives with strong trypanocidal and 
spirillocidal properties. Thus, an alkaline solution of benzaldehyde- 
p-arsinic acid on treatment at 60° with sodium hyposulphite and 
magnesium chloride affords 4 : 4’-dialdehydoarsenobenzene, decomp. 
above 260°. 

3-Nitro-2-hydroxybutyrophenone-5-arsinic acid in a similar way 
yields 3: 3'-dinitro-4 : 4’ -dihydroxy -5 : 5 -dibutyrylarsenobenzene, 
which darkens, without melting, above 100°; acetophenone-p- 
arsinic acid yields acetophenone-p-arsenious oxide, m. p. 260—265°. 
Further reduction yields arsenoacetophenone, a yellow powder. 
Hydroxyacetophenonearsinic acid on reduction with hyposulphite 
and magnesium chloride affords dihydroxydiacetylarsenobenzene as 
a yellow powder. 

3-Nitro-4-hydroxy-5-acetylphenylarsinic acid is reduced by cold 
hydriodic acid and sulphur dioxide to 3-nitro-4-hydroxy-5-acetyl- 
phenylarsenious oxide, m. p. 230—235° (decomp.). F. A. M. 


Preparation of Derivatives of Organic Arseno Compounds. 
O. Marcutizs (Brit. Pat. 199092; F. Pat. 553301; Swiss Pat. 
103775 and additions, 104480—4; from Chem. Zentr., 1924, ii, 
1273—1274).—-Aliphatic-aromatic arsenic compounds containing 
non-cyclic carbonyl groups are treated with substances containing 
the hydrazino group. Suitable aliphatic-aromatic substances are, 
e.g., benzaldehyde-p-arsinic acid, acetophenone-p-arsinic acid, 
phenyl propeny! ketone-p-arsinic acid, AsO,H,"C,H,°CO-CH: “CHMe, 
and the p-arsinic acids derived from methyl benzyl ‘ketone, benzyl- 
ideneacetone, and methyl benzyl diketone; suitable hydrazine 
derivatives are: methyl( ? phenyl)hydrazine, phenylmethylhydr- 
azine, carbohydrazide, and diaminoguanidine, 

The products have powerful trypano- and spirillo-cidal properties. 
The following substances are described: 4-hydroxy-3-propionyl- 
phenylarsinic acid p-nitrophenylhydrazone, yellow needles, m. p. 
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about 235° (decomp.). Semicarbazone of 5-nitro-4-hydroxy-3-acetyl- 
phenylarsinic acid, darkens above 240°. Semicarbazone of benzyl- 
ideneacetone-p-arsinic acid, yellow needles, decomp. above 330°. 
Diethylhydrazone of benzaldehyde-p-arsinic acid, m. p. 140° (decomp.). 
Phenylmethylhydrazone of benzaldehyde-p-arsinic acid, yellow needles, 
m. p. 295° (decomp.). Semicarbazone of 3 : 3’-dihydroxy-4 : 4'-di- 
acetylarsenobenzene, yellow, amorphous powder. The following 
derivatives of acetophenone-p-arsinic acid are described : hydrazone, 
colourless crystals darkening above 340° yellow 
leaflets, m. p. about 225° (decomp.); aminobiuret condensation pro- 
duct, brownish-yellow 
leaflets, m. p. above 360°; aminoguanidine derivative, 

m. p. 300° (decomp.); carbohydrazide derivative, m. p. above 360°, 
malonylhydrazide, m. p. above 360°; oxalylhydrazide, m. p. above 
360°; semicarbazone. The following are mentioned : Semicarbazone 
of acetophenone-p-arsenious oxide; semicarbazone of 4 : 4’-diacetyl- 
arsenobenzene; semicarbazone of 3-hydroxy-4-acetylphenylarsinic acid ; 
semicarbazone of 3-hydroxy-4-acetylphenylarsenious 


Preparation of Arsenious Oxides and Arseno Compounds 
of the Aromatic Series. O. Mareuiies (Brit. Pat. 199093; 
F. Pat. 553302; Swiss Pat. 103980 and additions, 104720, 104721, 
104946, 105164; from Chem. Zentr., 1924, ii, 1274).—Condensation 
products of arsinic acids, containing non-cyclic CO groups, with 
hydrazine or its derivatives, are reduced to the corresponding 
arsenious oxides or arsenobenzene derivatives, or the corresponding 
condensation products of arsenious oxides are reduced to the arsinic 
acids ; suitable reducing agents are sodium hyposulphite, phosphorus 
trichloride, phosphorous acid, sulphur dioxide-hydriodic acid, or 
sodium hydrogen sulphite. The following examples are given: 
benzaldehyde-p-arsinic acid semicarbazone is reduced by alkaline 
sodium hyposulphite in presence of magnesium chloride, to the 
yellow 4: 4'-dialdehydoarsenobenzene semicarbazone. The semi- 
earbazone of acetophenone-p-arsinic acid is reduced in ethyl acetate 
solution by means of phosphorus trichloride, or in aqueous solution 
by sodium hydrogen sulphite, to the semicarbazone of p-acetylphenyl- 
arsenious oxide. The malonylhydrazone of acetophenone-p-arsinic 
acid, is reduced 
by alkaline sodium hyposulphite to the yellow malonylhydrazone 
of 4 : 4’-diacetylarsenobenzene, decomp. above 330°. The semicarb- 
azone of 2-hydroxy-4-acetylphenylarsenious oxide is reduced by 
stannous chloride and hydrochloric acid to the semicarbazone of 
2 : 2’-dihydroxy-4 : 4’-diacetylarsenobenzene, decomp. about 220°. 
The phenylhydrazone of 5-nitro-4-hydroxy-3-acetylphenylarsinic acid 
(decomp. 225°) on reduction with sulphur dioxide and hydriodic 
acid affords the phenylhydrazone of 5-nitro-4-hydroxy-3-acetylphenyl- 
arsenious oxide, a yellowish-brown powder, decomp. 260—270°. 
Reduction of a mixture of equivalent amounts of acetophenone- 
p-arsinice acid and m-hydroxyacetophenone-p-arsinic acid with 
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alkaline sodium hyposulphite or other reducing agents, affords 

the arsenobenzene derivative, 

a yellow powder. F. A. M. 


Complex Compounds of Boron and the Asymmetry of 
Borosalicylic Acid. J. BérsEKeNn (Ber., 1925, 58, [B], 268— 
270).—A reply to Rosenheim and Vermehren (A., 1924, i, 1194) 
and Rosenheim (this vol., i, 31). mn. W. 


Fluorides of Organometallic Compounds. III. Thallium 
Alkyl and Aryl Fluorides. E. Krause and A. von GrossE.— 
(See i, 378.) 


Preparation of a Crystalline, Organic Lead Compound 
with Four Different Groups. E. Krauss and O. ScHLOrTiG 
(Ber., 1925, 58, [B], 427-—432).—Although lead tetra-alkyls with 
four different alkyl groups have been described previously (Griittner 
and Krause, A., 1917, i, 256), their attempted resolution into 
optically active forms has been rendered impossible by their low 
melting point and lack of ability to crystallise. The latter pro- 
perties can be sufficiently improved by the introduction of phenyl 
and cyclohexyl groups. Among aromatic radicals, the heaviest 
groups are least firmly attached to the lead atom; in general, the 
order of (decreasing) firmness of attachment of groups is: cyclo- 
hexyl, alkyl, aryl. 

The preparation of lead tetraphenyl and lead triphenyl bromide, 
which depends very greatly on experimental conditions, is described 
in detail. Lead triphenyl] chloride is readily obtained on a small 
scale by heating an intimate mixture of lead tetraphenyl and 
ammonium chloride for 12 hours at 170—180°. Lead triphenyl 
methyl, m. p. 60°, prepared by the action of an excess of magnesium 
methyl bromide or chloride on lead triphenyl bromide, yields the 
compound, 2PhAg,AgNO,, when treated with alcoholic silver 
nitrate. Lead triphenyl p-phenoxyphenyl, PbPh,°C,H,-OPh, m. p. 
127°, and lead diphenyl di-p-xylyl, m. p. 94°, are described. Lead 
triphenyl bromide is produced by the action of bromine on lead 
triphenyl p-tolyl, lead triphenyl p-xylyl, lead triphenyl p-phenoxy- 
phenyl, or lead triphenyl «-naphthyl. Lead diphenyl di-p-xylyl 
gives lead diphenyl p-xylyl bromide, m. p. 90°, which is converted 
by magnesium phenyl bromide into lead triphenyl p-xylyl. Lead 
diphenyl cyclohexyl bromide, m. p. 135°, prepared from lead triphenyl 
cyclohexyl, is reconverted by magnesium phenyl bromide into lead 
triphenyl cyclohexyl, m. p. 119—120°. Lead diphenyl methyl 
bromide, m. p. 118°, decomp. 124°, and lead diphenyl ethyl bromide, 
m. p. 119°, decomp. 130—135°, are described. Lead diphenyl 
cyclohexyl methyl, prepared from lead diphenyl cyclohexyl bromide 
and magnesium methyl bromide, is a colourless oil which is con- 
verted by bromine into lead phenyl cyclohexyl methyl bromide, 
m. p. 93—94° (decomp.). H. W. 


Melanotic Pigments. H. HEINLEIN (Biochem. Z., 1924, 154, 
24—34).—A new method is outlined for freeing melanin from 
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protein impurities. Horse melanin and human sarcoma melanin 
thus purified and analysed gave fairly consistent results : C 55-9— 
56-3%, H 5-2—5-7%, N 8-5—9-4%, O 27-3—28-1%. These figures 
together with the analyses of artificially prepared melanins support 
the assumption that tyrosine is the parent substance. Oxidation 
of tyrosine by persulphate causes loss of nitrogen. The author is 
unable to confirm the statement that both prepigments and formed 
melanin reduce ammoniacal silver nitrate. Purified melanin differs 
from tissue melanin in not being decolorised by chlorine dioxide. 
©. 


Constitution of Proteins. R. O. Hrerzoe (Z. physiol. Chem., 
1924, 141, 158—160).—Polemical against Abderhalden. The view 
that proteins may contain amino-acid anhydrides associated by 
means of subsidiary valencies (Abderhalden and Schwab, A., 1924, 
i, 1361) has previously been advanced by others (¢.9., Herzog and 
Kobel, A., 1924, i, 1007). E. S. 


Proteins. IV. Hydrolytic Fission of 2 : 5-Diketopiper- 
azines and Dipeptides. M. Liprke (Z. physiol. Chem., 1924, 
141, 100—104).—In the hydrolysis of diketopiperazines by acids 
or alkalis, the first stage (formation of dipeptide) proceeds to com- 
pletion, but the fission of the dipeptide appears to reach an equili- 
brium, the position of which depends on the temperature. 

E. 


Combination of Proteins, Amino-acids, etc. with Acids 
and Alkalis and their Combining Weights as determined by 
Physico-chemical Measurements. L. J. Harris (Proc. Roy. 
Soc., 1925, B, 97, 364—386).—The dissociation constants of 
methylene derivatives of amino-acids are shown to be of the order 
of 10% times greater than those of the corresponding amino-acids ; 
“ combination curves ”’ are obtained by plotting the pg values 
of a protein solution against the alkali (or acid) added, after cor- 
recting the latter for the “ hydrogen-ion error.”” This correction 
is made by subtracting from the amount of alkali (or acid) added, 
the amount of alkali (or acid) which would have to be added to a 
hypothetical blank consisting of water only in order to produce 
the same total volume of liquid having the same py, as the amino- 
acid and alkali (or acid) mixture. Such curves may be used for 
determining the nature of denaturation and hydrolytic changes. 
The amount of acid or alkali (corrected for control) required by a 
protein solution over a given range of pg is proportional to the 
amount of protein present. 

The equivalent combining weights of protein can be found by 
adding successive amounts of acid or alkali to the protein and 
observing a physical constant of the resulting solution. When the 
values of the latter are plotted against the acid or alkali added 
the curve shows a sharp break at the point denoting the addition 
of a constant equivalent of acid or alkali. 

It is considered that the free protein molecule of gelatin does not 
consist of a practically non-ionised molecule, but rather of a mixture 
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of basic or acidic ions, or probably as an ammonium salt, or a 
“ gwitterion.”’ O. O. 


Relation of Chemical Structure to Rate of Hydrolysis of 
Peptides. II. Hydrolysis with Erepsin. P. A. Levene and 
H. S. Summs.—(See i, 473.) 


Biochemistry. 


Method of Transport of Oxidised Carbon from the Tissues 
tothe Blood. B.J.CotLinewoopn (Proc. Physiol. Soc.; J. Physiol., 
1924, 59, xxii)—The exchange between tissue fluids and blood 
appears to be largely one of ions (HCO,’ and CO,”’) and only to a small 
extent of dissolved carbon dioxide. CHEMICAL ABSTRACTS. 


Oxygen and Carbon Dioxide Contents of Arterial and 
Venous Blood in Dogs. H. J. Stewarr (J. Biol. Chem., 1925, 
62, 641—647).—-By the use of a special cannula introduced through 
the right external jugular vein, mixed venous blood can be obtained 
directly from the right ventricle. The percentage oxygen saturation 
of the arterial blood of a normal resting dog is 92—95% and for 
any one dog is constant over long periods; that of the mixed 
venous blood under similar conditions is 72—80%,. C. R. H. 


Detection of Gaseous Poisons in Blood. E. Koun-ABrRest 
(Compt. rend., 1924, 179, 903—906).—A form of apparatus for 
extracting and collecting all the volatile substances from a sample 
of blood is described. ‘The whole is evacuated before use and the 
blood (50 c.c., if possible) poured into a 500 c.c. flask from a stoppered 
dropping funnel. The flask is kept at 80—85° and the volatile 
portions and dissolved gases are passed into a U-tube fitted with a 
central bulb. The water collects in the latter whilst such substances 
as hydrogen sulphide and hydrogen cyanide pass on and are trapped 
in a bubbler containing NV /20-silver nitrate. The gaseous products 
are finally collected over mercury. Alcohol, if present, condenses 
with the water; if condensation is incomplete, the remainder is 
found in the silver nitrate. Any precipitate in the latter is separated 
by centrifuging and is examined for silver sulphide and cyanide; 
the excess of silver nitrate is determined volumetrically in a portion 
of the liquid. The gas is examined by the usual methods. Experi- 
ments carried out in this manner show that blood in contact with 
coal gas absorbs the cyanogen and hydrogen cyanide in proportions 
which may exceed 1 part in 5000 parts by volume. H.J 


Adsorption of Protein Degradation Products by the Formed 
Elements of the Blood in Vivo and in Vitro. IV. Adsorption 
of certain Amino-acids by the Red Blood-corpuscles. B. 
Sparsky and A. Mucnameporr (Biochem. Z., 1925, 155, 495— 
498).—Red blood-corpuscles adsorb from 10 to 40% of added glycine 
and alanine, whilst leucine and tyrosine are not adsorbed. J. P. 
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Sinking of Red Blood-corpuscles in Flowing Blood. L. 
BERCZELLER and H. Wastt (Biochem. Z., 1924, 153, 100—110).— 
The rate of sedimentation of red blood-corpuscles is more rapid in a 
stream of blood than in stationary blood. J.P 


Viscosity of Suspensions of Blood-corpuscles. I. L. 
BERCZELLER and H. Wastt (Biochem. Z., 1924, 153, 111—119).— 
The viscosity of suspensions of blood-corpuscles does not increase 
with increasing concentration as rapidly as does the viscosity of 
yeast-cell suspensions under like conditions. 2. 


Blood Clotting. XII. B. Sruper. Detection of so-called 
Thrombin in Circulating Blood. P. Kuun (Biochem. Z., 1925, 
155, 477—484).—Thrombin is present as such in circulating blood, 
a result which supports the author’s view of the colloidal nature of 
blood clotting (cf. A., 1923, i, 1151; this vol., i, 94). J. 


Clotting of Blood and Settling of Blood-corpuscles as a 
Problem of the Physical Chemistry of Fibrinogen. Does the 
Stability of Plasma Proteins Depend on their Isoelectric 
Points? E. W6uuiscu (Z. ges. exp. Med., 1924, 40, 137—166; 
from Chem. Zentr., 1924, ii; 687; cf. A., 1924, i, 1013).—The 
stability of plasma proteins is unconnected with their isoelectric 
points. Fibrinogen has not the properties of an alkali hydrosol, 
since its isoelectric point is py 4-85. Thrombin coagulation is thus 
an irreversible process. The isoelectric point of fibrin lies farther 
from neutrality than that of fibrinogen. Fibrinogen is normal in its 
stability relationships with salts. Supplementary to Héber’s 
theory of the settling of blood-corpuscles, it is suggested that the 
fibrinogen adsorbed on the surface of the corpuscles undergoes a 
transformation resulting in a change in its isoelectric point. . 

G. W. R. 


Theory of the Action of Thrombin. E. W6uttscu (Biochem. 
Z., 1924, 145, 279—285; from Chem. Zentr., 1924, ii, 687; cf. 
emg abstract).—The author disagrees with the theories of 

tuber and Sano (A., 1923, i, 410—411). Schmidt’s thrombin is 
unable to effect the clotting of a solution of fibrinogen when separated 
from it by a membrane impermeable to thrombin. G. W. R. 


Determination of Surface Tension [of Blood-serum] by the 
Ring Method (Torsion Balance). P.L. pu Not'y.—(See ii, 279.) 


Determination of Lipoids in the Blood-serum of Nervous 
Cases. S. Mrnovict and (Miss) M. Inresco (Bul. Soc. Chim. 
Roménia, 1924, 6, 67—71).—Normal serum obtained in the morning 
contained between 1-30 and 1-57 g. of total cholesterol and between 
4 and 5-90 g. of fatty acids per litre. In the sera of patients suffering 
from various nervous complaints, the cholesterol never amounted to 
1 g. per litre, but the proportion of fatty acids was approximately 
normal, A 


Cholesterol in Normal Infants. Banv, Necresco, and 


Heresco (Compt. rend. Soc. Biol., 1924, 91, 730—732; from 
Chem. Zentr., 1924, ii, 2177).—In the first three months of life the 
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cholesterol content of the blood of normal infants is approximately 
0-05°%, somewhat higher in breast-fed children and somewhat lower 
in those which are bottle-fed. The cholesterol content at 2 weeks is 
0-:007%, and at 8—10 months 0-055%. G. W. R. 


Gravimetric Micro-determination of Cholesterol. T. 
TomrnaGa (Biochem. Z., 1925, 155, 119—122).—A modification of 
the digitonin method of cholesterol determination (A., 1923, ii, 344) 
so as to make it applicable to the determination of cholesterol in 
small amounts of blood. The error of the original method (+3%) 
is reduced in the two experiments reported to +0-8% + a 

> w.G, 


Determination of Lecithin in Blood. A. Gricavut (J. Pharm. 
Chim., 1925, [viii], 1, 97—-104).—The residue after evaporating to 
dryness the alcohol-ether extract of 1 c.c. of serum, is extracted with 
anhydrous ether. The phosphorus of this extract is converted 
into orthophosphoric acid and the solution, after neutralisation and 
making up to known volume, is treated with standard solutions of 
ammonium molybdate in sulphuric acid, and stannous chloride; 
the resulting coloration is compared with that given by a standard 
phosphate solution treated in a similar manner, in a Duboscq 
colorimeter. By this method human serum is found to contain 
0-17% and red corpuscles 0-25% of lecithin. 


Sugar Content of Blood-corpuscles. IF. and K. 
UEBeRRACK (Biochem. Z., 1925, 155, 123—124).—Additional 
figures are brought in support of the authors’ contention that the 
plasma contains a higher percentage of sugar than the corpuscles 
(A., 1924, i, 1124), and the results, therefore, of Richter-Quittner 
(A., 1925, i, 95) are discredited. Fr. W.G, 


Micro-determination of Blood-sugar. C. J. Draz and B. §S. 
Curnca (Biochem. Z., 1924, 153, 97—-99).—-Preference is expressed 
for the original method of Hagedorn and Jensen (A., 1923, ii, 265, 
440) as against the modifications of Dresel and Rothman (A., 1924, 
ii, 632). 


Determination of Dextrose, Non-protein Nitrogen, Uric 
Acid and Total Phosphorus in Normal Human Blood in 
Tropical Regions, and in the Blood of Birds suffering from 
Avitaminosis. P. J. T. van Berxuout (Reprint Rept. Dutch- 
Ind. Med. Civ. Ser., 1924, 4, 326—343).—The blood of a healthy 
man in tropical regions does not differ from that of a subject in 
temperate regions in respect of dextrose, non-protein nitrogen, and 
uric acid, but is slightly higher in total phosphorus. The blood of 
cocks suffering from avitaminosis does not vary appreciably from 
that of normal birds. Pigeons in this condition, however, developed 
pronounced hyperglycemia, and various deviations in the blood 
analyses were noted. 0. O. 


Determination of Dextrose in Presence of Sucrose in 
Organic Liquids. M. Burano (Arch. Farm. sper. Sci. aff., 1924, 
38, 231—242).—The author has investigated various methods which 
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have been proposed for determining dextrose in presence of sucrose 
in organic liquids such as blood. The results obtained show that 
in no case is the preliminary purification of the liquid for the removal 
of proteins without effect on the sucrose, which undergoes hydrolysis 
to some extent and, in view of the small proportions of sugars 
present, introduces considerable error. 


Phosphoric Esterase of Blood at Various Hydrogen-ion 
Concentrations. M. Marritanp (Biochem. J., 1925, 19, 117— 
121).—Hydrolysis of the phosphoric ester of blood was observed 
when the py, fell below 7-3. At a pg above 7-35, synthesis takes 
place. 8.8. Z. 


Glycolysis and Changes of the Inorganic Phosphorus in 
Blood in Vitro. H. Brerry and L. Moquet (Compt. rend. Soc. 
Biol., 1924, 91, 250—252; from Chem. Zentr., 1924, ii, 1358).—In 
defibrinated blood, formation of lactic acid and inorganic phosphates 
proceeds parallel with the disappearance of free sugar. The 
dextrose in the corpuscles is probably converted first into a hexose 
phosphate and then into lactic acid. This process may take place 
under the influence of insulin. R. B. 


Ammonia in Blood. J. K. Parnas and J. HELLER (Compt. 
rend. Soc. Biol., 1924, 91, 706—707; from Chem. Zentr., 1924, ii, 
2176).—Ammonia determinations by means of the apparatus of 
Parnas and Wagner (A., 1922, ii, 312) showed the following amounts 
(mg.) of ammonia in 100 g. of rabbit blood: well nourished adult 
males, 0-025—0-05 ; the same starved, 0-1—0-15 ; 2 months’ old males, 
0-08—0-15; pregnant females, >0-2; the same starved, up to 0-4. 
The whole of the ammonia may not be pre-formed since the content 
rises on keeping for a few hours up to 1-5—2-0 mg. per 100 c.c. 
This formation of ammoniais located principally in the red corpuscles, 
and takes place in an atmosphere of either oxygen or nitrogen. The 
temperature coefficient between 0° and 20° is 1-4, and between 20° 
and 40°, 1:8. G. W. R. 


Ammonia and Ammonia Production in Blood. II. J. Kk. 
Parnas (Biochem. Z., 1925, 155, 247—-255).—-The method described 
previously (Parnas and Heller, this vol., i, 323) and used for the 
determination of the ammonia content of rabbit’s blood has been 
extended to other animals. Not only does the ammonia content 
of ireshly-shed blood vary considerably from one species to another, 
but also the ammonia produced in the blood on keeping, the latter 
being fifteen times as much in the blood of the duck as in that of the 
horse. Gravimetric urea determinations (xanthhydrol precipitation) 
show that this ammonia is not produced at the expense of the blood 
urea. Urea is not present in hen’s blood. B.D. &. 


Bromine Content of Blood. Detection of Minute Quantities 
of Bromine. H. Bernuarpt and H. Ucko (Biochem. Z., 1925, 
155, 174—186).—Guareschi’s qualitative test for bromine (A., 
1912, ii, 989) is modified and used for detection and determination 
of bromine in blood. The determination cannot be reduced to 
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volumetric or colorimetric methods, but is carried out by ascertain- 
ing the amount of blood which, after ashing with potash and liberat- 
ing the bromine under standard conditions, would just give a violet 
coloration with the reagent. This amount of blood contains 0-05 
mg. of bromine. By this and by the older indirect methods the 
bromine content of blood is shown to be 1—1-5 mg.%. 

P. W. C. 


Determination of Chlorides in Blood. C. BENGUEREL (Ann. 
Chim. Analyt., 1925, [ii], 7, 39—40).—Excess of 0-1 N-silver nitrate 
solution is added to the diluted and deproteinised blood (prepared 
with 20% trichloroacetic acid) and the excess titrated with 0-LN- 
thiocyanate solution. D. G. H. 


Determination of Cyanates in Blood. E. G. MontcomeEry 
(Biochem J., 1925, 19, 71—74).—The blood plasma of the cat 
contains 1-04 mg.% cyanic acid and that of the rabbit 0-78 mg.% 
some hours after a protein meal. It is suggested that cyanic acid 
may be a precursor of urea. The cyanate of the blood was con- 
verted by incubation with an ammonium salt solution into urea, 
and the latter determined by the xanthhydrol method. S.S. Z. 


Mineral Composition of the Blood of Dogs (under Narcosis). 
A. BLANCHETIERE and H. Carpot (Compt. rend. Soc. Biol., 1924, 
90, 1017—1019; from Chem. Zenir., 1924, ii, 485—486).—The 
following data, differing in some respects from those previously 
available, are given for the content of sodium, potassium, and 
calcium, respectively, expressed in mg. per 100 c.c. in the blood of 
dogs under different conditions. Individual 1, after administration 
of chloralose: jugular vein, 305-7—16-0—15-1; carotid, after 5 
mins., 296-3—14-1—12°3 ; left heart, after 5 mins., 261-9—14-3—12°3. 
Individual 2, without narcosis: left heart, 258-7—17-9—12-4; 
after 15 mins., 223-2—19-4—-12-1; the same dog without narcosis : 
left heart, 263-1—17-7—22-8; after 15 mins., 271-8—15-6—22:1 ; 
after a further 15 mins., 220-5—14-9—12-0. G. W. R. 


Methemoglobin. J. B. Conant and L. F. Firesrer (J. Biol. 
Chem., 1925, 62, 595—-622).—Comparison of the results of electro- 
metric titration of methemoglobin with sodium hyposulphite with 
determinations of total hemoglobin and reduced hemoglobin shows 
that 0-5 mol. of sodium hyposulphite is required for the reduction 
of 1 mol. of methemoglobin. Results are given of the determination 
of the oxidation-reduction potentials of mixtures of hemoglobin and 
methemoglobin at varying py. The reaction between potassium 
ferricyanide and hemoglobin was found to be reversible, the final 
equilibrium being determined by the tension of oxygen and the 
Pu; at alow tension of oxygen or in alkaline solution, the conversion 
of hemoglobin into methemoglobin is almost complete, whereas in a 
neutral solution saturated with oxygen about 20% of the hemo- 
globin is unchanged. The bearing of these results on the constitu- 


tional relationship of hemoglobin and methemoglobin is discussed. 
C. R. H. 
r*2 
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Determination of Methzemoglobin in the Presence of its 
Cleavage Products. J. B. Conant and L. F. Fraser (J. Biol. 
Chem., 1925, 62, 623—631).—The methemoglobin is reduced to 
hemoglobin by the sodium salt of anthrahydroquinone-f-sulphonic 
acid and the increase in oxygen capacity of the solution is determined. 
C. R. H. 


Carbon Monoxide Dissociation Curve of Hemochromogen. 
M. L. Anson and A. E. Mirsky (Proc. Physiol. Soc.; J. Physiol., 
1924, 59, xiii)—-The curve can be expressed by the mass law 
equation K=[Hb][(CO]/[HbCO]. The value of K at body temper- 
ature in very alkaline solution is 0-00405 + 0-0004 when the tension 
is measured in % atm. CHEMICAL ABSTRACTS. 


Molecular Weight of Cholesterol. J. R. Partrnaton and 
S. K. Tweepy.—(See ii, 273.) 


Cholesterol in the Cerebro-spinal Fluid. F. Lascr (Bio- 
chem. Z., 1924, 153, 150—155).—In 40 normal and pathological 
cases (including syphilis and icterus) examined no cholesterol was 
detected in the cerebro-spinal fluid with one exception, and that 
was a hemorrhagic fluid. J.P 


Presence of Iodine in the Venous Blood of the Thyroid. E. 
Guiry and J. Cueymon (Compt. rend., 1924, 179, 930—932).— 
Experiments on goats show that the iodine content of blood issuing 
from each lobe of the thyroid is related to the proportion of iodine 
in the lobe, but is affected by other causes. The blood examined 
gave a mean iodine content of 0-191 mg. per 1000 as compared with 
0-120 mg. for the blood in general circulation. H. J. E. 


Unusual Type of Fatty Compound in a Product of Animal 
Origin. 8S. Kon and C, Fonx.—(See i, 230.) 


Calcium Content of the Growing Embryo. E. Scumrrz 
(Arch. Gyndkol., 1923,121, 1—7; Ber. ges. Physiol., 1924, 25, 11—12; 
from Chem. Zentr., 1924, ii, 854)—An examination of 2—6 months’ 
old human foeti showed the youngest (before any bone formation) 
to contain 0-047 g. CaO. At 69 days, the percentage of calcium 
oxide in the ash was 19-58; at 100 days, 29-53% ; at 150 days, 39%. 
The daily increase during the third month was 0-0015 g.; fourth 
month, 0-01 g.; fifth month, 0-041 g.; sixth month, 0-1 g.; seventh 
month, 10-44 g.; eighth month, 16-24 g.; ninth month, 0-39 g. This 
resembles the curve for the total increase in weight of the foetus. 

A.M. 


Réle of Calcium and Potassium Ions in the Development 
of Embryos. P. Menprrfev and A. Stossz (Compt. rend. Soc. 
Biol., 1924, 91, 137—-138; from Chem. Zentr., 1924, ii, 1000; cf. 
Mendeléev, Compt. rend. Soc. Biol., 1924, 90, 985).—The different 
effects of placente from embryos of varying age on the growth of 
embryonic tissue can be correlated with their potassium /calcium 
ratios. G. W. R. 


a 
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Changes in the Total, Amino-, and Ammoniacal Nitrogen 
of Hens’ Eggs during Incubation. A. Accazzorrt (Arch. ital. 
biol., 1923, 72, 127—132; from Chem. Zentr., 1924, ii, 694).— 
During incubation there is a transfer of water from white to yolk 
with consequent increase in the total nitrogen and amino-nitrogen 
of the white, calculated on fresh substance. Calculated on dry matter 
this increase is not shown. During the first half of the incubation 
period the ammonia increases to twice the initial value and then falls 
to the original value. The total nitrogen and amino-nitrogen of 
the yolk, calculated on the dry matter, remain unchanged, whilst 
the ammoniacal nitrogen decreases. In sterile eggs, no such changes 
are observed. G. W. R. 


Lipoids of the Ovarian Follicles in Human Beings and 
Cattle. M. Yamaucni (Z. Konstitutionslehre, 1924, 10, 28—66; . 
from Chem. Zentr., 1924, ii, 2181).—In the human primordial 
ovarian follicle, fat rarely occurs; in adolescent follicles, glycerol 
esters, cholesterol esters, and mixtures of cholesterol and fatty acids 
are found. In the follicles of adult women the same lipoids occur, 
but in the later stages of maturity, during pregnancy, their amount 
diminishes. In chronic wasting diseases, the lipoids of the ovaries 
gradually disappear. Similar data were obtained for ei ~ cows. 

. W. R. 


Lipoids of the Ovaries of Cows during the @strous Cycle. 


L. Lana (Z. Konstitutionslehre, 1924, 10, 79—98; from Chem. 
Zentr., 1924, ii, 2181).—Glyceryl esters, phosphatides, and cere- 
brosides are always found in the corpus luteum of cows. The lipoid 
metabolism of the corpus luteum is of more importance than that of 
the ovarian follicle. G. W. R. 


Lipoids in the Testes of Cattle. K. Sorc (Z. Konstitutions- 
lehre, 1924, 10, 67—78; from Chem. Zentr., 1924, ii, 2181).— 
Interstitial cells containing lipoids occur in very young calves. 
Lipoids are first found in the epithelia of the seminal ducts at 
pubescence. The lipoids, both in calves and in adult animals, are 
exclusively phosphatides and cerebrosides. G. W. R. 


Little Studied Constituents of Cow’s Milk. IJ. The 
Water Soluble Yellowish-green Colouring Matter. B. 
BLEYER and O. Katimann (Biochem. Z., 1925, 155, 54—79).—The 
fraction obtained from filtered boiled whey by precipitation with 
mercuric nitrate (cf. T., 1879, 35, 530) consists of water-soluble 
albuminous material (formed during boiling) on which is adsorbed 
the true colouring matter (lactochrome) of milk. To obtain pure 
lactochrome, whey was evaporated in a vacuum at low temperature, 
treated with twice its volume of 96° alcohol, allowed to stand in 
ice for 2 days, centrifuged, separated, and evaporated in a vacuum 
to a syrup. By successive extractions with 96% alcohol and 
evaporating, a syrup free from albuminous matter is obtained. This 
is shaken repeatedly with four times its volume of a mixture of 
chloroform and 96% alcohol (2:1); the extracts are evaporated to 
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a syrup and shaken out with a chloroform-alcohol mixture (8 : 1). 
The substance obtained gives a positive xanthoproteic test, is 
definitely not urobilin (cf. A., 1903, ii, 500), and is probably allied 
to urochrome and alloxyproteic acid. A new method is adopted 
for dealing with large quantities of whey. Whey after evaporation 
in a vacuum to one-third its volume is dialysed against three times 
its volume of water at 25° for9 hours. The dialysate is concentrated 
in a vacuum, saturated with ammonium sulphate, and extracted as 
above with chloroform—alcohol, evaporated, and treated with benzene 
to remove cholesterol. The raw product is then adsorbed on a 
suitable colloid (Aluminium oxydatum hydricum, Merck) and 
recovered by treatment with alcohol, ammonia, or both. Thio- 
cyanate is a minor but constant constituent of milk. 


Synthesis of Lecithin in the Animal Organism. H. C. 
Eckstein (J. Biol. Chem., 1925, 62, 743—757).—The lecithin 
content of the lymph from the thoracic duct of dogs was unchanged 
after the introduction of olive oil or of palmitic acid into the 
duodenum, and slightly increased after the introduction of oleic 
acid; this increase was probably a toxic effect of oleic acid, and not 
an indication of synthesis of lecithin. After the ingestion of lecithin 
itself, there was observed a small increase in the lecithin and a 
much more marked increase in the fatty acids of the lymph, which 
suggests a transformation of lecithin into neutral fat during the 
process of absorption. C. R. H. 


Determination of the Free Acid of Gastric Juice. H. SAnui 
(Schweiz. med. Woch., 1924, 54, 1—6; from Chem. Zenér., 1924, ii, 
2192).—An aqueous solution of an indicator is titrated with 0-1N- 
hydrochloric acid until the colour matches that obtained with 
gastric juice containing the same indicator. For acid juices and 
for less acid juices, the indicators used are methyl-violet and litmus, 
respectively. G. W. 


Secretion of Urine as Studied on the Isolated Kidney. E. H. 
Starting and E. B. Verney (Proc. Roy. Soc., 1925, B, 97, 321— 
363).—The mechanism of urinary secretion in mammals has been 
studied by perfusing the dog’s kidney with the heart-lung prepara- 
tion. Hydrocyanic acid suspends tubular activity. This action 
is reversible, and on reversion to perfusion with normal blood the 
tubule cells resume their function. Urea sulphate and, when 
present in the serum, phenolsulphonephthalein, are secreted by the 
tubule cells into the glomerular filtrate, whilst water, chloride, 
hydrogen carbonate, and dextrose are reabsorbed by the tubule cells 
from the glomerular filtrate. Pituitrin has a direct influence on the 
kidney, and it is shown that this cannot be explained by its vascular 
action. It is suggested that substances such as pituitrin normally 
regulate the output of water and chloride in the intact animal, and 
that their absence accounts in a large measure for the characters of 
urine secreted by the isolated organ. 
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Ratio of the Amounts of Acetone and of §-Hydroxybutyric 
Acid Excreted in the Urine. A. Lupiin (Deut. Arch klin. 
Med., 1924, 145, 15—21; from Chem. Zentr., 1924, ii, 2179).— 
From daily observations on twenty-four individuals it was found 
that no constant proportion exists between acetone and $-hydroxy- 
butyric acid in the urine, the ratio of the former to the latter varying 
from 1:1-5 to 1:9-6. The lowest ratios are found on days on 
which minimal amounts of acetone substances are excreted. Con- 
stancy in this ratio is not to be expected from physiological consider- 
ations. A similar variability in the ratio is also found in blood, 
where there is a smaller excess of 8-hydroxybutyric acid than in 
urine. G. W. R. 


Determination of the Total Organic Acids of Urine. Their 
Relationship to Nitrogen Nutrition and to Ketonuria. R. 
Gorrron (Arch. malad. Vappar. dig. nutrit., 1923, 13, 869—881; from 
Chem. Zentr., 1924, ii, 692)—The organic acids in the blood originate 
directly from the food, from fermentation in the intestine, or from 
metabolic processes. The nature of the acids and the degree to 
which they are oxidised affect their excretion in the urine. Adminis- 
tration of protein does not affect the ratio of organic acids to 
carbamide. Decrease in this ratio is due to decrease in the secretion 
or formation of such acids, or to their more complete oxidation. 
Increase in the ratio is due to causes other than the formation of 
acids from protein. The relationships in surgical acidosis are more 
complicated than formerly supposed. Such acidoses may occur 
without ketonemia and may persist after disappearance of ketones 
from the blood. G. W. R. 


Effect of Neutral Salts on the Excretion of Acids in the 
Urine. P. Gydrey (Klin. Woch., 1924, 3, 1225—1226; from 
Chem. Zentr., 1924, ii, 693)—Oral administration of potassium 
chloride and sodium chloride, respectively, to infants on a milk diet 
resulted in increased acidity of the urine. In cases where a rise of 
temperature was produced by sodium chloride, the increased acidity 
of the urine was no longer observed and the reaction actually 
became more alkaline. G. W. R. 


Diazo Reaction in Urine. G. Hunter (Biochem. J., 1925, 19, 
25—33).—The diazo reaction in sodium carbonate solution consists 
of two types. Type A reaction is characterised by a gradual 
development of colour until a stable maximum is reached. Type 
B reaction develops immediately a bright orange-red colour which 
disappears rapidly. Whilst all urines give type A reaction, type 
B reaction is only observed in pathological urines, especially in 
those from typhoid and measles. 8. 8. Z. 


Carnosine of Muscle and Iminazole Excretion in the Urine. 
G. Hunter (Biochem. J., 1925, 19, 34—41).—The carnosine of 
striated muscle in the cat can be lowered by starvation. It can be 
raised again by the ingestion of a meat diet. There is evidence of 
an increased excretion of iminazole in the urine when the carnosine 


disappears rapidly. 8. 8. Z. 
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Detection of Chlorophyll Degradation Products in Urine. 
M. HorstettTer (Biochem. Z., 1925, 155, 80—89).—After adminis- 
tration of chlorophyll (0-2—0°4 g. crude or 0-01—0-02 g. pure) by 
mouth to rabbits and to a less extent after chronic sulphonal and 
trional poisoning, porphyrins are detected in small quantities in the 
urine by chemical and spectroscopic (less trustworthy) tests. 
Rabbits excrete a little porphyrin when fed on fresh grass. The 
amount is greatly increased on giving extracted chlorophyll, and it 
is concluded that chlorophyll is absorbed much more readily when 
freed from cellulose. Porphyrin appears in the urine of patients 
3 days after the administration of 6—8 “chlorosan” pastilles 
(6—16 mg. of pure chlorophyll) per day and also appears after 
insolation. P. W. C. 


Appearance of Red Colouring Matter (in the Urine) after 
Administration of Pure Chlorophyll. II. A. P. GopInxo 
(Biochem. Z., 1925, 155, 90—96).—After administration of 0-05 g. 
of phaophytin (pure but magnesium-free chlorophyll), a red, fluores- 
cent substance, not identical with hematoporphyrin, appears in 
the urine on the same and succeeding days. Larger doses may 
cause excretion lasting for several weeks. Administration of much 
greater amounts of chlorophyll in the form of green vegetables leads 
to the excretion of only a small amount of the colouring matter, 
cellulose apparently preventing, to a great extent, the absorption of 
the chlorophyll. P. W.C. 


Excretion of Chlorophyll Derivatives in the Urine. III. 
Y. Kiranara (Biochem. Z., 1925, 155, 97—112).—Porphyrin 
excretion, a measure of chlorophyll absorption, does not take place 
to any extent on administration of cooked or uncooked vegetable 
foodstuffs, e.g., spinach up to 500 g. or cabbage up to 400 g., but 
does result from taking the uncooked juice obtained by fine macer- 
ation of these vegetables. For absorption, therefore, the chlorophyll 
of vegetables must be freed from the cellulose framework of the leaf, 
and under these conditions, the porphyrin appearing in the urine 
is proportional to the amount of chlorophyll olininineed. Numer- 
ous tables show the periods of porphyrin excretion after taking 
cooked and uncooked vegetables, vegetable juices, “‘ chlorosan,” 
and phaophytin. Ws 


Detection of Urobilin and Urobilinogen in Urine. C. 
BENGUEREL (Ann. Chim. Anal., 1925, [ii], 7, 40—41).—The urine, 
which has been slightly acidified with acetic acid, is shaken with 
an ethereal alcoholic solution of zine acetate, and the fluorescence 
developed is examined with an arc light against a black background. 
The transformation of urobilinogen may take a few minutes. 

D. G. H. 


Urochromogen and Urochrome. The New Form of Urea. 
W. O. Moor (Biochem. Z., 1924, 153, 19—38).—Only 3—6% of the 
power of urine to decolorise permanganate is accounted for by the 
reducing action of the urine when tested with ferric chloride 
and potassium ferricyanide. The substance responsible for the 
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decolorisation gives a blue colour with ammonia and phosphotungstic 
acid, and is identified as the new form of urea (U) already described 
(A., 1924, i, 1134). The ratio of “ U” to the normal form of urea 
was found to vary from 0-7 to 4-5 in urines of different specific 
gravity, and the clinical significance of such variations is discussed. 
In general, normal urines give a high and abnormal urines a low 
ratio. Urochrome occurs in urine as such in amounts varying from 
0-3 to 0-4%, and a method of isolation is described. Urochrome is 
differentiated from the new form of urea. J. P. 


Fate of Hexamethylenetetramine in the Body. F. Dr Eps 
(Arch. Intern. Med., 1924, 34, 511—528)—Urinary excretion of 
hexamethylenetetramine, usually 32—85°%, is increased, even up to 
100%, by administration of sodium hydrogen carbonate. In 
phosphate buffer mixtures, decomposition of the substance is a 
function of hydrogen-ion concentration, but some occurs in 
alkaline mixtures. Decomposition is diminished by serum. 
Intravenous injection does not affect the urea or formic acid 
content of the blood. Normal persons excreted about 0-3% of the 
ingested dose as formic acid, but in a febrile case there was no 
increase in the excretion of formic acid. CHEMICAL ABSTRACTS. 


Determination of Diastase in Feces. N. Frank and F. 
DoLEscHALL (Biochem. Z., 1925, 155, 125—132)—The Wobhlge- 
muth method of diastase determination is applicable to feces rich 
in fat only after ether extraction of the feces emulsion. An ether- 
extractable component of the feces, believed to be a fatty acid- 
soap complex, forms a sediment with starch which gives a blue 
coloration with iodine and masks the action of diastase even 
although present in normal amount. ‘The result is of importance 
in cases of pancreatic deficiency. Fr. 


Biochemistry of Avitaminosis. A. Parrapin. II. Nitro- 
gen Metabolism (in particular Creatine Metabolism) in 
Experimental Scurvy. A. Patiapin and A. KUDRJAWZEWA 
(Biochem. Z., 1924, 152, 373—387). III. Blood Enzymes in 
Experimental Scurvy. P. Normark (ibid., 420—425).—II.—In 
scorbutic conditions produced in guinea-pigs by lack of vitamin-C, 
an increased muscle and urinary creatine is found, the extent of 
the increases running more or less parallel to the severity of the 
symptoms. The excretion of ammonia is also increased. 

III. In avitaminosed guinea-pigs, the blood catalase remains un- 
altered, proteases increase, whilst esterases diminish in the later 


stages. Peroxydase is at first increased but later returns to — 
J.P. 


Biochemistry of Avitaminosis. A. Pattapin. IV. Cal- 
cium Excretion and Blood Calcium in Experimental Scurvy. 
A. PatuapINn and E. Ssawron (Biochem. Z., 1924, 153, 86—96).— 
In experimental scurvy, the excretion of calcium in urine and faces 
begins to decrease during the first, second, or third week, whilst 
the blood calcium remains normal during the first and second weeks 
and sinks later. J.P. 
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Respiration of Tissues in Avitaminosis and Inanition. J. 
RocueE (Compt. rend., 1925, 180, 467—469).—The respirations of 
the corresponding tissues of normal and starved pigeons in vitro 
are of the same intensity. Death from inanition cannot, therefore, 
be explained as due either to diminished cellular oxidation, or to 
deficient nourishment of the tissues. The intensity of respiration 
in vitro of the tissues of pigeons suffering from avitaminosis is strictly 
comparable with that of the corresponding tissues of normal pigeons. 
These facts are contrary to the theory of Abderhalden and Hess 
(A., 1922, i, 399, 607, 788). The cause of avitaminosis probably 
lies rather in failure to satisfy a special metabolic need than in 
diminution of the elementary respiration of the tissues. W. E. E. 


Cholesterolemia and Cholesterolysis in Experimental 
Diabetes. I. I. Nrrzescu, C. and I. Capariv 
(Compt. rend. Soc. Biol., 1924, 90, 1067—1069; from Chem. Zentr.. 
1924, ii, 1006—1007).—After depancreatisation, the cholesterol 
content of the blood rises, but falls in the subsequent cachexia. The 
difference between the cholesterol contents of the right and left 
heart is less than under normal conditions. Cholesterol is also not 
decomposed by the lungs in vitro. G. W. R. 


Chemical Study of Defective Ossification in Rachitic 
Animals. R. Ropison and K. M. Soamss (Biochem. J., 1925, 
49, 153—161).—The blood of rats fed on diets containing a sufficiency 
of calcium and inorganic phosphate but deficient in the fat-soluble 
factor contains a normal amount of inorganic phosphate and of the 
phosphoric ester hydrolysable by the bone enzyme, and these are 
not increased by the addition of cod-liver oil to the diet. The amount 
of the phosphoric ester resistant to the action of the bone enzyme is 
usually increased by cod-liver oil or other sources of the fat-soluble 
factor, but there appears to be no direct connexion between this 
increase and the improvement in the calcification of the bones. 
The defective calcification of the skeleton resulting from such diets 
is probably not due to any deficiency of inorganic phosphate or of 
the specific phosphoric ester in the blood, or of the enzyme in the 
bone by which the ester is hydrolysed. An excess of hydrolysable 
esters (caused by the injection of sodium glycerophosphate) may, 
however, produce some improvement in the calcification of the bones. 
In rats fed on diet very deficient in inorganic phosphate, the con- 
centrations of inorganic phosphate and of phosphoric esters in the 
blood are below normal. The inorganic phosphate level in the blood 
of such animals is raised almost to the normal by cod-liver oil, but 
the amounts of esters are not significantly increased. The ratios of 
Ca/P in the bones support the view that the defective calcification 
in such a case is due mainly to a deficiency of inorganic phosphate 
ions, whilst this is not the case when the defect is caused by a lack 
of the fat-soluble factor alone. 8.8. Z. 


Sodium, Potassium, Calcium, and Magnesium in Blood 
Plasma in Renal Disease. I. M. Rasinowitcu (J. Biol. Chem., 
1925, 62, 667—673).—Of 23 cases of advanced cardio-renal disease 
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only 5 were found in which the ratios Na : K : Ca : Mg in the blood 
were abnormal; in these cases the chief abnormality was an increase 
in the potassium. C. R. H. 


Mechanism of the Action of Bismuth in Syphilis. C. 
LevapitT!, S. J. and R. ScHorn (Compt. rend., 
1924, 179, 939-—942).—Bismuth, when injected in the form of a 
suspension of sodium potassium bismuthotartrate in oil, appears to 
be liberated from this compound in the form of metal under the 
influence of leucocytes. In this condition, it appears to combine 
with certain proteins of the cell and so become assimilable, forming 
a substance which, even when present in small quantities, reacts 
with spirochetes and destroys them. H. J. E. 


Effect of Interpancreatic Administration of Dextrose on 
the Blood-sugar Curve. E. C. Atsrirron (Science, 1924, 60, 
274).—Blood-sugar curves obtained after intravenous injection of 
dextrose differ materially from those following its alimentary 
administration. Some of the curves obtained when the pancreas 
was subjected to a higher concentration of sugar in the blood are 
interpreted as indicating a greater discharge of insulin than occurred 
on injection by a peripheral vein. A.A. E. 


Synthesis and Degradation of Carbohydrates in the 
Organism. A. Gicon (Helv. Chim. Acta, 1925, 8, 35—37).—In 
converting dextrose into glycogen the organism must, from 
Karrer’s results (A., 1921, i, 313, 768; 1923, ii, 460), first produce 
an anhydride. The increased production of carbon dioxide after 
ingestion of dextrose is due to the complete combustion of about 
one-tenth of it, the energy liberated being in close agreement, 
according to Karrer’s thermochemical measurements, with that 
required for anhydride formation for the remainder. The subsequent 
conversion of the anhydride into glycogen is slightly exothermic. 
More carbon dioxide is produced when levulose is given to a fasting 
man than when an equal amount of dextrose is ingested; it is 
probable, therefore, that formation of the anhydride from the 
ketose involves a greater absorption of energy than in the case of 
dextrose. G. M. B. 


Influence of the Parents’ Diet on the Young. III. 
Influence on the Young of an Excessive Amount of Calcium 
in the Mother's Diet during Pregnancy. V. KorENCHEVSKY 
and M. Carr (Biochem. J., 1925, 19, 112—116).—There is a marked 
decrease in the disorders of general nutrition and in the rachitic 
changes in the skeleton produced in the young by a diet deficient in 
fat-soluble factor, even when the mother is kept on a deficient diet 
during lactation, if the mother’s ‘‘ normal ”’ diet is enriched during 
pregnancy with .cod-liver oil and an excess of calcium. This effect 
is not obtained if butter replaces cod-liver oil as a source of the fat- 
soluble factor. 8.8. Z. 
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Effects of Calcium Glycerophosphate, Sodium Glycero- 
phosphate, and Sodium Dihydrogen Phosphate on the 
Skeleton of Rats Kept on a Diet deficient only in Fat-soluble 
Factor. V.KoRENCHEVSKY and M. Carr (Biochem. J., 1925, 19, 
101—111).—-Subcutaneous injections of an aqueous solution of 
calcium glycerophosphate increases the degree of calcification of the 
skeleton of rats kept on a diet deficient in fat-soluble vitamins, 
The water content of the bone, however, remains the same or may 
even be higher. Sodium glycerophosphate has in most cases 
produced the same effect on calcification, only in a much smaller 
degree. This difference was particularly marked histologically, 
since no improvement could be detected in the rachitic changes in 
the skeleton of rats treated with the sodium salt; a slight improve- 
ment is observed in about 50% of rats which received calcium 
glycerophosphate injections. The ingestion of calcium glycero- 
phosphate does not affect the rachitic calcium impoverishment of 
the skeleton of rats kept on a diet deficient in the fat-soluble vitamins, 
nor does the injection of sodium dihydrogen phosphate. 

8.8. Z. 


Efficiency of Urea as a Source of Nitrogen in a Young 
Ruminant (Kid). B.A. Lavrov, O. P. MottscHanova, and A. J. 
OcHotnikova (Biochem. Z., 1924, 153, 71—85).—From a study of 
the nitrogen balance and respiratory exchange of a young well- 


nourished kid kept on a basal diet of chopped hay, potato paste, 
sugar, and mineral salts to which varying amounts of urea were 
added, it is concluded that whilst the protein synthesised from the 
urea in the intestine may suffice for maintaining nitrogen equili- 
brium in adult animals, such is not the case in young animals kept 
on a low basal diet. In the latter condition, growth ceases, 
appetite diminishes, and a negative nitrogen balance ensues. Urea 
is therefore only of use as a source of nitrogen to the growing animal 
if the other sources of protein are ample for growth ees 


Possible Correlation between Dietary Protein and Loss of 
Fur in Young Growing Rats. G. A. HartweLu (Biochem. J., 
1925, 19, 75—79).—Loss of fur in rats is caused when potato or 
white bread forms the sole source of the protein of their diet. The 
addition of gluten, gelatin, or caseinogen to the bread diet completely 
prevents the loss of fur. When brown bread or oatmeal is the sole 
source of protein, loss of fur does not occur. 8.8. Z. 


Behaviour of Amino-acids in the Blood. Significance of 
the Liver in Protein Metabolism. S. RosEnBavuM (Z. ges. exp. 
Med., 1924, 41, 420—438; from Chem Zentr., 1924, ii, 689).— 
When amino-acids are injected intravenously into normal individuals 
no increase in the amino-nitrogen of the blood, sampled a few 
minutes later, occurs so long as the quantity injected does not 
exceed a certain amount ; frequently, indeed, a decrease is observed. 
In grave hepatic disorders, the amino-nitrogen is raised by injection 
of amino-acids. This is also the case with dogs in which the liver 
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has been excluded from the circulation. The liver thus exerts a 


regulating effect on the intermediate metabolism of proteins. 
G. W. R. 


Effect of Sodium Benzoate on Composition of Blood and 
Urine. Possible Synthesis of Glycine in the Body. W. W. 
Swanson (J. Biol. Chem., 1925, 62, 565—573).—Ingestion of 3—10 
g. of sodium benzoate is followed (in man) by a decrease in the 
excretion of urea and uric acid whilst the concentration of urea in 
the blood is unchanged and that of uric acid raised. It is suggested 
that these results may indicate a synthesis of glycine from some 
substances which are normally converted into urea. C. R. H. 


Administration of 1-Nitroanthraquinone. H. Joun (Bio- 
chem. Z., 1925, 155, 161—162).—If 2-5 g. of 1-nitroanthraquinone 
mixed with the food are fed to mice over a period of 6 days in 
successive doses of 0-1 g., there appears in the urine a little un- 
changed nitroanthraquinone together with two other substances, 
probably amino- and hydroxy-anthraquinones. P. W. C. 


Sensitivity to Light of Trypaflavine. H.Jouwn (Biochem. Z., 
1925, 155, 159—160).—Trypaflavine, when injected subcutaneously 
or intravenously into mice in doses of 0-5 c.c. of a 0-005% solution, 
is very toxic only if the animal is exposed to light. If, however, 
the same solution is exposed to light and then injected, it is non- 
toxic. P. 


Fixation of Bismuth in the Organs after Administration of 
Soluble and Insoluble Salts of the Metal. (Mme.) A. Lissrevict- 
Dracanesco (Bul. Soc. Chim. Romédnia, 1924, 6, 86—91).—The 
determination of bismuth in animal organs is conveniently effected 
by destroying the organic matter in the manner described by 
Pouchet and utilising Aubry’s reagent mixed with a little gum 
arabic, comparison being made with a series of tubes prepared from 
known quantities of the metal. Protracted administration of 
sodium potassium tartrobismuthate by intramuscular injection 
results in the fixation of the bismuth in small amounts (diminishing 
in magnitude in the following order) in the large intestine, kidneys, 
spleen, salivary glands, brain, and liver. When a toxic dose of 
ammoniacal bismuth citrate is rapidly administered, the order of 
fixation of the bismuth is as above, except that the liver takes up 
almost as much as the kidneys. Thus, the quantities of bismuth 
found in different organs are not related to the amounts of blood in 
these organs. 

Bismuth, administered in therapeutic dose to man, is found in 
the urine and saliva, but never in the cerebro-spinal fluid. With 
animals the metal enters the urine, feces, and milk, and, with a 
heavy dose, the cerebro-spinal fluid, but never the bile. . 


Chemical Condition of Circulating Lead. L. Scremin 
(Arch. exp. Path. Pharm., 1925, 105, 49—53).—When injected sub- 
cutaneously into the guinea-pig, lead iodide is quickly converted 
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into lead phosphate. Lead sulphide and chromate, however, 
remain unchanged for some time. In serum containing an excess 
of phosphate, lead iodide, carbonate, and sulphate are changed 
to the phosphate in a comparatively short time. When injected 
into rabbits, the iodide, sulphate, and carbonate are eventually 
found to be changed to phosphate, but the chromate remains 
unchanged. This is explained by the very low solubility of the 
chromate, which is almost as difficultly soluble as the phosphate. 
The toxicological action of lead salts is considered to be due to the 
lead ion. O. O. 


Antiseptic Action of Mercuric Chloride in Solvents of 
Different Dielectric Constants. W..HELLENBRAND and G. 
JoacHmmoaitu (Biochem. Z., 1924, 153, 131—135).—Mercuric 
chloride has no antiseptic action in solvents of low dielectric con- 
stant (chloroform, benzene, ether), whilst its antiseptic action is 
vigorous in solvents of high dielectric constant (nitrobenzene, 
glycerol, water). These findings are correlated with the extent of 
dissociation of the antiseptic in the various solvents. . ee A 


Antiseptic Action of Mercury Compounds. G. JoAcHim- 
ocLtu and N. Kuissronis (Biochem. Z., 1924, 153, 136—143).— 
The antiseptic actions of mercuric bromide and cyanide decrease 
with increasing acidity and on the addition of sodium bromide to 
the former and potassium cyanide to the latter. The antiseptic 
action of mercuric bromide is apparent in nitrobenzene, glycerol, 
and chloroform, but not in benzene or ether. Chloroform, there- 
fore, is an exception to the rule already enunciated (see preceding 
abstract). J. P. 


Hyperthermic Action of the Phenoxyacetic Acids. FE. 
MaMELI and E. Fruipet (Aiti Congr. Naz. Chim. Ind., 1924, 390— 
391).—For combating the temperature depression accompanying 
cholera, carbon monoxide poisoning, etc., useful results are obtained 
by the hypodermic administration of phenoxyacetic acid or one of 
its near homologues in doses of 0-2—0-3 g. per kg. body-weight. 
These compounds cause no toxic effects, so that their hyperthermic 
action may be prolonged or enhanced without danger. T.H. P. 


Benzoylallylecgonine and Benzoylbenzylecgonine. E. Pouts- 
son and G. WEIDEMANN (Arch. exp. Path. Pharm., 1925, 105, 58— 
62).—Benzoylallylecgonine has been prepared by heating an intimate 
mixture of anhydrous benzoylecgonine and allyl iodide in a closed 
tube at 105° for 4 hrs.; it has m. p. 98°, is almost insoluble in water, 
soluble in the usual organic solvents; [a]f in absolute alcohol 
—31-0°; hydriodide, m. p. 182°; hydrochloride, m. p. 176°, and 
[«]§ in absolute alcohol —37-3°. Benzoylbenzylecgonine, prepared 
in an analogous manner, is an oil, insoluble in water but easily 
soluble in alcohol and ether. It has [a]f in absolute alcohol 
—27-0°; hydrochloride, m. p. 123°, in absolute alcohol —18-5°. 
When injected intravenously into frogs, rats, and rabbits, both 
alkaloids produce symptoms similar to those of cocaine poisoning 
and the lethal dose in each case is similar to that of cocaine. The 
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lethal dose of the benzyl compound, however, for guinea-pigs is 
about three times that of cocaine. For local anesthesia the allyl 
compound acts at a minimum concentration of 0-25%. Cocaine is 
without effect at this dilution. From the results of twenty-five 
experiments on humans it appears that for local anesthesia the 
allyl compound is superior to cocaine. O. O. 


Localisation in the Organism of Alkyl Derivatives of 
Barbituric Acid. P. Freper and R. Fare (Compt. rend., 1925, 
180, 469—471)—The distribution of intravenously injected 
5 : 5’-diethyl- (veronal) and 5: 5’-allylisopropyl-barbituric acids in 
the blood and organs of the dog is determined. In each case, the 
hypnotic was administered as the diethylamine salt in aqueous 
solution. Both compounds are conveyed chiefly by the blood- 


_ corpuscles. They become localised in the brain and spinal cord. 


W. E. E. 


Oxidation of Benzyl Alcohol and Benzyl Esters in the 
Human Organism. J. Snapper, A.Grinpavum, and S. SturKop 
(Biochem. Z., 1925, 155, 163—173).—Substances containing benzyl 
groups, ¢.g., papaverine and benzyl alcohol, are known to relieve 
muscular spasm in surviving organs and have therefore been 
administered orally. Benzyl alcohol, acetate, cinnamate, and 
hydrocinnamate are, however, oxidised when taken orally and 
excreted as hippuric acid as rapidly and as completely (80—90% 
of the theoretical) as benzoic acid, which is pharmacologically 
inactive. This explains why the oral administration of these 
substances has been attended with unsatisfactory results. 

W. C. 


‘‘Butesin ’’ Picrate, a New Type of Anzsthetic-Antiseptic. 
F. K. Toayer (Amer. J. Pharm., 1925, 97, 39—42).—Records the 
preparation and properties of n-butyl p-aminobenzoate (“‘ butesin ’’) 
pirate, yellow, m. p. 109— 
110°, which may be useful in the treatment of burns and similar 
injuries. B. F. 


‘Chloralose and Parachloralose. J. CHEVALIER and A. 
CHERBULIEZ (Compt. rend. Soc. Biol., 1924, 91, 642—644; from 
Chem. Zentr., 1924, ii, 2186).—Pure chloralose has m. p. 187°. On 
injection, it exerts an anesthetic effect similar to that of chloral 
or chloroform, but does not increase nervous irritability. The 
latter property, shown by commercial preparations, is to be 
attributed to the presence of parachloralose, which diminishes the 
anesthetic effect of chloralose. G. W. R. 


Local Anesthetic and Anti-spasmodic Actions of some 
Ethers and Esters of Saligenin. H. H. Jensen and A. D. 
HIRscHFELDER (J. Pharm. Expt. Ther. 1925, 24, 423—448).—The 
synthesis and chemical properties of the ethers and esters used have 
been described by Hart and Hirschfelder (A., 1922, i, 38). Except 
the butyl ether, which is too irritating for practical use, they have 
less local anesthetic action than saligenin itself. The aromatic 
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ethers and esters (benzyl, benzoyl, and dibenzoyl) have greater 
toxicity, anti-spasmodic action, and depressant action on the 
circulation and respiration than the alkyl ethers and esters (ethyl, 
butyl, isoamyl, and acetyl), but all are more active than saligenin 
itself, and the aromatic ethers are most active of all. All, how- 
ever, are too pungent and irritating for clinical administration either 
by mouth or subcutaneously. The effects seem to be due to a 
summation of the effects of saligenin and the substance liberated 
by hydrolysis. C. P.S. 


Quantitative Investigation in Biological Fluids of Sub- 
stances with great Surface Activity. R. BrinKMAN and J. V. 
VELDE (Biochem. Z., 1925, 155, 187—196).—The inadequacy of 
drop-counting methods is demonstrated, and a new method is 
described, with details of the apparatus used. The method con- 
sists in the preparation of a unimolecular film of the active substance — 
and the measurement of the surface area of this film. H.D.K. 


Electroendosmosis through Mammalian Serous Mem- 
branes. I. Hydrogen-ion Reversal Point with Buffers 
containing Multivalent Anions. S. Mupp (J. Gen. Physiol., 
1925, 7, 389—415).—When an electric current is passed through a 
mammalian serous membrane bathed in dilute buffer solution, 
electroendosmosis causes a flow of fluid through the membrane. 
This flow is towards the cathode when the py of the fluid is greater 
than a certain critical value—the reversal point. On the acid side 
of the reversal point, the flow is towards the anode. A method 
a described for studying quantitatively this electroendosmotic 
effect. 

With buffer solutions containing only univalent ions, the reversal 
points were somewhat higher. The membranes used and their 
reversal points were: mesenteries of living animals (dog, cat, 
rabbit), py=4:4; post mortem, py=4-8; cat pleure, post mortem, 
Pu=4-3; dog pleure, post mortem, pg=5-0; lean and fat pericardia, 
post mortem, Py=5-1; human pericardia, post mortem, py=5-0. 

Discussing the bearing of these results on the question of the 
chemical composition of the water-pervious channels through the 
membranes, the author concludes that even in the fat cells the 
surfaces contain protein in important amounts. C. P.S. 


Selective Vital Staining. J. GickiHorRN and R. KELLER 
(Biochem. Z., 1924, 153, 2—13).—Methods are described for the 
specific intravital staining of given organs and tissues whereby 
their oxidative or reductive activity may be studied. The strong 
reducing action of active nerve-fibres on the dye is noted. Using 
a combination of an alkaloid and dye (e.g., cocaine and methylene- 
blue) it is possible to stain selectively living neurones, receptors, 
fibres, and ganglia of the central nervous system. o. 


Enzymes and Light. VI. Influence of Iodides on Irradi- 


a 
ated Enzymes. L. PincussEn (Biochem. Z., 1924, 
415).—The action of malt diastase on soluble starch is inhibited, 
more especially in acid solution, by ultra-violet irradiation in the 
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presence of potassium iodide. Under the same conditions, iodide 
has little influence on the enzyme in the dark. On the other hand, 
the actions of salivary and taka-diastases are increased by irradi- 
ation, especially in alkaline solution, whilst pancreatic diastases 
show a similar but very much less marked behaviour. The 
results are correlated with a balance between the protective action 
of potassium iodide and the inhibitory action of iodine liberated 
from it by the ultra-violet irradiation. J.P. 


Enzymes and Light. VII. L. Pincussren. Influence of 
Iodides on Irradiated Enzymes. II. N. Kuissrunis (Biochem. 
Z., 1924, 152, 416—419).—The inhibitory action of ultra-violet 
irradiation on trypsin is maximal in the absence of iodides of the 
alkali or alkaline-earth metals. Little or no difference was detected 
in the influence of previously irradiated or non-irradiated salts on 
enzyme solutions kept in the dark. 4. ®. 


Autolysis of the Muscle of the Cod Fish. E. H. Cattow 
(Biochem. J., 1925, 19, 1—6).—The autolysis of cod muscle at 37°, 
whether previously frozen rapidly to —19° or not, is practically 
complete after 7 days. At 1°, the change is very slight even after 
12 months. The autolysis of thawed muscle previously frozen 
slowly in air at —11° proceeds at a slightly greater rate than that 
of unfrozen muscle. On thawing cod muscle a fluid (“drip ’’) 
separates out. This fluid contains a higher percentage of soluble 
nitrogen and autolyses to a greater extent than normal cod muscle. 
Cod muscle contains a protein which coagulates at 37°. S.S. Z. 


Kinetics of the Decomposition of Hydrogen Peroxide by 
Catalase. J.H.Norrurop (J. Gen. Physiol., 1925, 7, 373—387).— 
Having found, in studying the kinetics of trypsin digestion, that 
the anomalous results were caused by the inactivation of the enzyme 
(A., 1924, i, 805), the author has applied the formula derived for 
trypsin to the experiments of Morgulis on catalase (A., 1921, i, 
751). The decomposition of hydrogen peroxide by liver-catalase 
at 20°, the peroxide being present in excess and in relatively high 
concentration, is accounted for by the assumptions: (1) The rate 
of formation of oxygen is independent of the peroxide concen- 
tration if the latter is greater than 0-10M. (2) The rate of decom- 
position of peroxide is proportional at any time to the amount of 
catalase present. (3) The catalase undergoes spontaneous uni- 
molecular decomposition which is independent of the concen- 
tration of catalase, and inversely proportional to the original 
concentration of hydrogen peroxide up to 0-4 M. From these 
assumptions, the equation K=1/t. log a/(a—~) is derived and found 
to fit accurately the results obtained by Morgulis (zamount of 
oxygen liberated in time ¢; a=total amount of oxygen liberated ; 
and K=inactivation constant of the enzyme). G, FB 


Diastase. W. Syniewskr (Bull. Internat. Acad. Pol. Sei. 
Lettres, 1924, 131—143).—It has been shown previously that the 
diastase present in barley extract hydrolyses only the «-carbonyl 
linkings of the starch molecule and is hence an a-diastase, setting 
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free all the maltose residues from the starch and leaving only the 
non-reducing limit dextrin I, which with iodine gives a blue color. 
ation equal in intensity to that given by starch. «-Diastase is 
destroyed by heating the extract at 60° for 20 mins. The 
8-diastase of malt arises only during malting, and is not completely 
destroyed until a temperature of 80° is reached. That this 6-di- 
astase is a natural enzyme and not an artificial product is shown 
by the fact that the action on starch of a mixture of barley extract 
with malt extract previously heated at 78° corresponds exactly 
with that of non-denatured malt extract. 


Action of «-Diastase on the so-called Amylopectin. W. 
SynrewskKI (Bull. Internat. Acad. Pol. Sci. Lettres, 1924, 145—148).— 
The existence of the author’s non-reducing “limit dextrin I,” 
which is the source of the dextrins formed when starch is hydro- 
lysed with diastase (see i, 368), might be regarded as a proof of 
Maquenne’s amylose-amylopectin theory of the constitution of 
starch granules. The author finds, however, that Gatin-Gruzewska’s 
amylopectin is hydrolysed by the a-diastase of barley extract in 
exactly the same way as Maquenne’s amylose (the author’s amylo- 
dextrin, identical with soluble starch), the products consisting of 
maltose and the author’s non-reducing limit dextrin I; identity 
between the latter and amylopectin is, therefore, impossible. 


Variability of the Optimum Temperature for the Diastatic 
Action of Germinated Barley on Cooked and Uncooked 
Starchy Materials. R. Lucog (Bull. Soc. Chim. biol., 1925, 7, 
26—30).—The optimum temperature for the diastatic action of 
extracts of malt varies from 50° to 75° and depends on the con- 
dition of the malt and on whether the starchy materials to be acted 
upon are cooked or uncooked. [Cf. B., 1925, 257.] C. T.G. 


Diastatic Breakdown of Starch. L. pe Hoop and J. A. van 
LAER (Biochem. Z., 1925, 155, 285—244).—It is possible to obtain 
practically quantitative yields of maltose from starch if an amylase 
is used which is rich in co-enzyme, but most malt amylases, and all 
dialysed preparations, yield a mixture of approximately 80%, 
maltose and 20% dextrin. By evaporating the reaction mixture 
to dryness, dissolving the residue in pyridine, and pouring into 
96% alcohol, the dextrin comes out of solution and may be freed 
from maltose by two reprecipitations. The purified dextrin has 
reducing properties, an [«]? of 178-5°, and is very resistant toward 
malt extracts and commercial diastase preparations. It does not 
appear to be a trihexosan. H. D. K. 


Source of Error in the Use of Lintner’s Starch Solution for 
Determining Diastatic Power. W. SynrewskI (Bull. Internat. 
Acad. Pol. Sci. Lettres, 1924, 149—151).—When Lintner’s starch is 
used for the determination of diastatic activity, low values for the 
latter are obtained, as an appreciable quantity of diastase may 
be present without hydrolysis occurring. The error introduced in 
this way increases with the age of the starch solution, and appears 
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to depend on adsorption of diastase by suspended colloidal particles 
of reversion products of the starch. 7. ae: 


Laccase and the Laws of Enzyme Action. P. Fieury (J. 
Pharm. Chim., 1925, [viii], 1, 105—116).—The relations existing 
between the amount of substrate transformed and time, concen- 
tration of enzyme, and p,, have been studied by methods previously 
described (cf. A., 1924, i, 594), and it is found that laccase obeys the 
general laws followed by hydrolytic enzymes. A theory is put 
forward to explain the cause of the variation of the optimum pg 
with the concentration of guaiacol. H. J.C. 


Enzymes present in the Latex of Ficus carica. I. 
Esterases. S. Visco (Arch. Farm. sper. Sci. aff., 1924, 38, 243— 
250).—The latex of Ficus carica contains an esterase capable of 
hydrolysing mono- and tri-butyrins, although it is without action 
on triolein. The observed instability of the emulsions of latex 
and triolein may be the cause of the lack of action in this ~ 


Action. XXIX. Lipolytic Actions of Rabbit 
Tissues. H. M. Noyes and K. G. Faux (J. Biol. Chem., 1925, 
62, 687695). XXX. Lipolytic Action of Tissues of Different 
Animals. K.G. Faux, H. M. Noyvss, and K.Svucrura (ibid., 697— 
709).—X XIX.—A study of the lipolytic activity of extracts of the 
different tissues of the rabbit towards various esters shows that 
the activity decreases in the order, liver, lungs, testes, kidney, 
brain, leg muscle. 

XXX.—No general similarity could be observed in the curves 
representing the relative lipolytic activities of extracts of the same 
tissue taken from different animals towards the same series of 
esters except in the case of the brain. In absolute activity, the 
tissues of the rat were the richest, followed in descending order by 
those of the rabbit, ox, and man. C. R. H. 


Determination of Lipase in Body Fluids and in Tissues. 
P. Rona and A. Lasnirzxi (Biochem. Z., 1924, 152, 504—522).— 
A method is described for measuring the lipolytic activity of sur- 
viving tissues, which depends on the determination of the carbon 
dioxide liberated from a Ringer bicarbonate solution by the acid 
derived from the substrate—glyceryl tributyrate. The lipase of 
serum (1 : 1000) acting on the substrate gives a linear curve over a 
period of 2 hrs. 3 


Oxidising Enzymes in the Constituents of the Seeds of 
French and Soya Beans. J.J. Nirzescu and J. Cosma (Compt. 
rend. Soc. Biol., 1924, 89, 1247—1250; from Chem. Zenir., 1924, ii, 
672).—Dehydrogenase is present in the meal of both beans. The 
embryo is richest in the enzyme, whilst the cotyledons and husk 
contain little or none. G. W. R. 

Iron, the Oxygen-carrying Component of the Oxidative 
Enzyme. O. Warsurea (Biochem. Z., 1924, 152, 479—494).—A 
review, more particularly of the author’s own recent work, of the 
rdle of iron as an oxidative catalyst. J.P. 
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Isolation of the Perhydridase (Schardinger’s Enzyme) of 
Milk. B. Ssparsky and D. Micuiin (Biochem. Z., 1925, 155, 
485—494).—For the determination of perhydridase the nitrate 
reduction method of Bach is sees a to the methylene-blue 
method. The enzyme is associated with the cream and occurs only 
in traces in skimmed milk and in butter, butter-milk being a con. 
venient source of the enzyme. The precipitate obtained on treating 
butter-milk with acetone is dried and extracted with light petroleum, 
The resulting powder is strongly active, reducing nitrates to nitrites 
and methylene-blue to its leuco-base. It is insoluble in water, but 
dissolves in N/200-hydrochloric acid to give a solution 480 times 
as active as milk. Perhydridase has a temperature optimum 
of 60°. Aldehydes, xanthine, hypoxanthine, and protein degrad- 
ation products act as oxygen acceptors to the isolated enzyme, 
which is regarded as being identical with Schardinger’s enzyme and 
with purine-oxydase. 


Influence of Oxygen on the Production of Urea by Enzymes 
of the Liver and Spleen. R. A. McCance (Biochem. J., 19235, 
19, 134—140).—From experiments on the effect of oxygen on the 
formation of urea in autolysis of liver and of spleen, it is found that 
this gas inhibits the rate of urea production in autolysis by tissue 
enzymes. Where other factors such as hydrogen-ion concentration 
and accumulation of amino-acids are concerned, the effect of oxygen 
may also be to reduce the total amount of urea formed. §S.5S. Z. 


es of the Skin. J. WontGemuTH and Y. YAMASAKI 
(Klin. Woch., 1924, 3, 1113—1114; from Chem. Zentr., 1924, ii, 
673).—Appreciable amounts of diastase and catalase are found in 
all layers of the skin. A lipase also occurs which is not sensitive 
to either quinine or atoxyl. Only one autolytic ferment of moderate 
intensity was found. G. W. R. 


Enzymic Synthesis of Protein. II. Effect of Temperature 
on Synthesising Action of Pepsin. H. Borsooxk and H. 
Wasteneys (J. Biol. Chem., 1925, 62, 633—639. III. Effect of pz 
on Peptic Synthesis. H. Wastenrys and H. Borsoox (ibid., 
675—686; cf. this vol., i, 102).—II.—Boiling, or the addition 
of alkali, destroys both hydrolytic and synthetic properties of 
pepsin; in concentrated solutions at py 4:0 of the peptic hydro- 
lysates of egg-albumin the synthesising action of pepsin is pro- 
gressively increased by raising the temperature up to 72°, at which 
temperature the enzyme is destroyed. 

IlI.—The optimum p, for peptic synthesis is 4-0. The curve 
representing the relation of pg to amount of protein synthesised 
resembles in form the primary dissociation curve of a dibasic acid 
or the curve representing the undissociated residue of an amphoteric 
electrolyte. No evidence could be obtained of auto-destruction 
of the enzyme at any of the reactions employed, nor was the relation 
between amount of enzyme and amount of protein synthesised a 
linear one; it is therefore concluded that the effect of the py on the 


( 
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reaction is due to the ionisation, not of the enzyme, but of a dibasic 
acid or an amphoteric electrolyte contained in the substrate. 
C. R. H. 


Nephelometric Investigations on the Enzymic Hydrolysis 
of Proteins. III. Determination of Peptic and Tryptic 
Digestion of Casein. P. Rona and H. Kuernmann (Biochem. Z., 
1925, 155, 34—53).—A method (cf. A., 1923, i, 1145; this vol., 


-i, 103) for the rapid determination of casein solutions is described 


and modified to follow quantitatively the rate of hydrolysis of 
casein during peptic and tryptic digestion. Phosphate-buffered 
sodium acetate—casein solutions are precipitated with hot, saturated 
quinidine hydrochloride solution, made up to standard volume, 
and after 10 mins. are compared with standards nephelometrically. 
The error of the method is 1—2%. P. W. C. 


Standards for the Colorimetric Determination of Trypsin. 
J. A. SmoropinzEv and A. N. Apova (Biochem. Z., 1924, 153, 
14—18).—The method of Palladin for determining tryptic activity 
(Pfliiger’s Arch., 1910, 134, 337) is improved by staining the fibrin 
with a 005% solution of diphenylrosaniline in glycerol instead of 
in alcohol, and by using water-glycerol in place of aqueous colour 
standards. 


Liberation of Ammonia in Tryptic Digestion. A. HUNTER 
and R. G. Smita (J. Biol. Chem., 1924, 65, 649—665).—In the tryptic 
hydrolysis of casein, gliadin, and Witte’s peptone, the production 
of ammonia is relatively very much slower than the formation of 
free amino-nitrogen; the results indicate that the amide linkings 
are far more resistant to this enzyme than the peptide linkings; 
the result with Witte’s peptone further shows that preliminary 
peptic digestion does not render the amide linkings more susceptible 
to attack by trypsin. C. R. H. 


Effect of Lecithin, Cholesterol, and Cholesterol Derivatives 
on Tryptic Digestion. F. SranpEnatx (Biochem. Z., 1925, 155, 
245—246).—Lecithin strongly inhibits tryptic digestion; chol- 
esterol and cholesterol derivatives have no influence on it. H. D. K. 


Relation of Chemical Structure to Rate of Hydrolysis of 
Peptides. II. Hydrolysis with Erepsin. P. A. Levene and 
H. 8. Simms (J. Biol. Chem., 1925, 62, 711—724; cf. A., 1924, i, 
1360).—In general, ereptic hydrolysis of peptides follows a similar 
course to that already described for acid hydrolysis; with erepsin, 
as with acid, glycylsarcosine shows anomalous behaviour. From 
the results, it is concluded that the strength of any peptide or 
anhydride linking is a function of the acidic or basic dissociation 
constants of the group involved. C. R. H. 


Tyrosinase-Tyrosine Reaction. II. Theory of Deamin- 
ation. H. S. Raper and A. Wormatt (Biochem. J., 1925, 49, 
84—91)—The following evidence is produced to show that there 
is no intermediate deamination of tyrosine by tyrosinase as suggested 
by Bach. There is no production of ammonia during the oxidation 
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of tyrosine by tyrosinase. The removal of all the ammonia initially 
present in the solutions or formed by any part of the oxidation 
process does not affect the formation of the intermediate and 
final products of the action of the enzyme, which is contrary to 
Bach’s hypothesis that melanin is formed as a result of oxidation 
of the deaminised tyrosine accompanied by condensation with 
ammonia. Tyrosinase has no action on solutions of p- -hydroxy- 
phenylpyruvic acid either with or without the necessary ammonia 
for recondensation. Melanin contains 8- ‘40% of nitrogen (tyrosine 
7-73%). Some properties of melanin are given. 8. 8. Z. 


Tyrosinase-Tyrosine Reaction. III. Supposed Deamin- 
ising Action of Tyrosinase on Amino-acids. F.C. Happoip 
and H.S8. Raper (Biochem. J., 1925, 19, 92—100).—Further evidence 
in support of the view that tyrosinase has no intermediate deamin- 
ising action is produced (see preceding abstract). There is no 
aldehyde formation, liberation of ammonia, or diminution in amino- 
nitrogen when potato tyrosinase acts on glycine, alanine, or pheny]- 
glycine. When tyrosinase acts on tyrosine to form melanin or its 
precursors, oxygen is absorbed. No such absorption occurs when 
equivalent molecular solutions of glycine or alanine replace tyrosine. 
The ammonia formation observed by Chodat and Schweizer by the 
action of tyrosinase on amino-acids takes place only when 
p-cresol, phenol, or pyrocatechol is present. Resorcinol, quinol, 
and p-benzoquinone have not this effect; o-benzoquinone alone 
causes deamination of amino-acids in the same way as the system 
p-cresol-tyrosinase. It is suggested that certain phenols in the 
presence of amino-acids form a preliminary o-quinone deriv- 
ative which attacks the amino-acids with the liberation of — 


Mechanism of the Tyrosine-Tyrosinase Reaction. R. A. 
GortTNER (Proc. Soc. Exp. Biol. Med., 1924, 24, 543—545).— 
When tyrosinase is removed from a tyrosine solution by 
filtration (using an insoluble form of the enzyme prepared from 
meal-worms, cf. T., 1910, 97, 110), after the initial rose colour has 
developed, the solution remains unchanged and the black pigment 
is not formed. The presence of the enzyme is necessary for the 
initiation of each stage of the reaction (cf., however, Raper and 
Wormall, A., 1923, i, 1146). Further, the action of tyrosinase, 
soluble or insoluble, on tyrosol does not go ond the production 
of the rose colour even on long keeping. "The formation of the 
black oxidation colours appears to require the presence of an amino 
group (absent from tyrosol). 


Plant Tyrosinases (with Particular Regard to the Action of 
e). F. Boas and F. MERKENSCHLAGER (Biochem. Z., 

1925, 155, 197—-227).—The organs (leaves, tubers, seeds) of certain 

plants become black if placed in a solution of quinine sulphate, of 

a concentration of not less than about 0-05%. This is consequent 

on the setting free of tyrosinase from the cells damaged by the 

quinine. It is possible to protect the cells by addition of sodium 
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or potassium hydrogen phosphate to the quinine-containing medium, 
and comparison is made with the beneficial effect of phosphate 
injection on the excretion of pigmented urine which may occur in 
malaria patients after large doses of quinine. Pigmentation similar 
to that produced by quinine salts is brought about in the same 
lants in the absence of quinine when their cells are damaged by 
cold or heat or narcosis or by other agents, and the influence is 
described of a large number of organic and inorganic substances 
on this pigmentation in the potato. The use of quinine sulphate 
in the investigation of infectious diseases of plants is suggested. 
H. D. K. 


Influence of Acidity on the Action of Yeast Extracts on 
Concentrated Solutions of Dextrose. R. Kuuwn and G. E. 
von GRUNDHERR.—(See i, 203.) 


Alcoholic Zymase and a more Exact Interpretation of its 
Activity. G. Paris (Atti Congr. Naz. Chim. Ind., 1924, 446— 
449)—The results now obtained, in conjunction with those pre- 
viously published, show that in an acid or neutral medium the 
fermentation of dextrose by yeast proceeds regularly and to com- 
pletion, ethyl alcohol being the final product. In presence of sodium 
sulphite, fermentation remains incomplete owing to the intercep- 
tion of the acetaldehyde; the acceptor for the hydrogen of ferment- 
ation being thus rendered unavailable, glyceraldehyde takes its 
place and is converted into glycerol. Under these conditions, the 
ratio aldehyde : glycerol is approximately that expressed by the 
equation: C,H,,O,—CH,-CHO+CO,+C,H,0;. In an alkaline 
medium, acetaldehyde undergoes simultaneous oxidation and 
reduction (Cannizzaro’s reaction) under the influence of yeast, 
giving rise to alcohol and acetic acid; that yeast generates aldehydo- 
mutase is shown by the fact that other aldehydes also are con- 
verted into the corresponding alcohol and acid. 

In accordance with these results, the author advances the follow- 
ing modified conception of the action of zymase, which must be 
regarded as composed of a number of independent enzymes. The 
work of the latter begins with depolymerisation of the sugar and 
ends with the formation of alcohol. The phenomenon of ferment- 
ation consists, indeed, not of three separate reactions as supposed 
by Neuberg, but of a single continuous process: (1) CgH,,.O0, —> 
20H-CH,-CH(OH)-CHO; (2) —> CH,°CO-CHO,H,O; (3) —> 
CH,°CO-CO,H+H,; (4) CH,-CO-CO,H — > CO,+CH,-CHO; (5) 
CH,-CHO+H, —> CH,°CH,‘OH. If the acetaldehyde is fixed, 
reaction (5) does not take place, and the glyceraldehyde undergoes 
reduction to glycerol. 


Action of Ultra-violet Rays on Alcoholic Fermentation and 
on Yeast. R. and R. ve (Atti Congr. Naz. Chim. Ind., 1924, 
449—450).—The influence of ultra-violet rays on fermenting wort 
(cf. A., 1916, i, 236; 1922, i, 1219) results in decreased time of 
fermentation and maturation, and in enhanced keeping properties, 
of the beer. [Cf. B., 1925, 257.] =. a. 
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Relation between Alcoholic Fermentation and Hydrogen. 
ion Concentration. I. E. Hacanunp and A. M. Avucustson 
(Biochem. Z., 1925, 155, 334—347).—Taking the rate of evolution 
of carbon dioxide to indicate the velocity of fermentation of sucrose, 
dextrose, and maltose by yeast, the optimum reaction for this 
fermentation at 30°, in presence of various buffer mixtures—of 
phosphates, of lactic acid and sodium lactate, of acetic acid and 
sodium acetate, of pyruvic acid and sodium pyruvate—has been 
found to be in the neighbourhood of py 4:5. The optimum p, 
varies somewhat with the nature and concentration of the buffer 
substances. Alcoholic fermentation is extraordinarily sensitive to 
free acetic acid, whilst free phosphoric acid is relatively inactive. 

H. D. K. 


Artificial and Natural Formation of Sugar Phosphates. 
C. Neupere and M. Kosst (Biochem. Z., 1925, 155, 499—506).— 
The oxidation of levulose by molecular oxygen in the presence of 
phosphate (Warburg and Yabusoe, A., 1924, i, 713; Meyerhof 
and Matsuoka, ibid., 1045) is not accompanied by the intermediate 
formation of hexose-phosphates. The formation of the latter in 
dextrose solutions in the presence of yeast or yeast juice at py 6-4 
to 8-4 is but slightly slowed by the addition of considerable amounts 
of cyanide, from which it is concluded that the latter process is 
not dependent on the catalytic action of a heavy metal as is the 
oxidation of levulose in the presence of phosphate. 


Yeast Metabolism. I. A. K. Batts and J. B. Brown (J. 
Biol. Chem., 1925, 62, 789—821). II. Carbon Dioxide and 
Alcohol. J. B. Brown and A. K. Batts (ibid., 823—836).—I. 
Bakers’ yeast (Saccharomyces cerevisie) was grown in a medium 
consisting of beet-sugar molasses and ammonium salts, the mixture 
being aérated. The growth, determined by measuring the dry 
weight of the yeast at intervals, was found to be logarithmic; at 
the end of the 8th hour, however, there was a sharp transition in 
the rate of growth, the velocity constant falling to 1/10 of its 
previous value. This point of transition was coincident with the 
disappearance of sugar from the medium and with the occurrence 
of the maximum concentration of alcohol; the slackening of growth 
could be prevented by addition of fresh sugar. No evidence was 
obtained of the production of growth-inhibiting substances in the 
medium. A definite relation was found to exist between con- 
centration of yeast and rate of fermentation, but not between 
concentration of yeast and rate of inversion. The total nitrogen 
remained unchanged throughout the whole period of growth, but 
the soluble nitrogen decreased progressively and independently of 
the rate of growth of the yeast; atmospheric nitrogen was therefore 
not fixed and the soluble nitrogen was used only for building up 
yeast cells. After the disappearance of the sugar, there remained 
an unidentified reducing substance in the medium which was 
constant in amount throughout the remainder of the experiment. 

II.—The ratio of alcohol to carbon dioxide produced under the 
conditions described above was found to be considerably less than 
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that required by the accepted equation for the fermentation of a 
hexose, although the excess of carbon dioxide was not equivalent 
to the alcohol which had disappeared. Similarly, if solutions of 
alcohol containing yeast were aérated, alcohol disappeared, and 
carbon dioxide (iess than the equivalent of the alcohol lost) was 
produced, whilst the yeast increased in weight. It is concluded 
that, in presence of excess of oxygen, alcohol is oxidised by yeast, 
partly to carbon dioxide and partly to some substance utilised by 
yeast in its growth. C. R. H. 


Effect of Nitrates on Yeast. A. Fernpacn and S. NicoLau 
(Compt. rend. Soc. Biol., 1924, 91, 8—10; from Chem. Zenir., 1924, 
ii, 995).—-Potassium nitrate exerts an accelerating effect on zymase. 
With prolonged contact, nitrate is changed to nitrite, which de- 
presses the activity of the yeast. Nitrate has no effect on the other 
enzymes of yeast. In the absence of a supply of nitrogen other 
than nitrate, yeast does not multiply. G. W. R. 


Metabolism of Acid-fast Bacteria. IV. Metabolism of 
the Human and Bovine Types of Tubercle Bacillus. S. 
Konpo (Biochem. Z., 1925, 155, 148—158).—An investigation 
(cf. A., 1924, i, 804) of the growth of the tubercle bacillus types 
humanus, bovinus, and gallinaceus in nutrient media containing 
various sources of carbon (organic acids, alcohols, and carbohydrates) 
and nitrogen (ammonia, amino-acids, urea, and uric acid) revealed 
little difference in metabolism amongst the three types, each being 
characterised by the utilisation of only a narrow range of simple 
substances. P. W.C. 


“Intestinal '’ Anthrax. G. SANARELLI (Compt. rend., 1924, 
179, 937—939).—Gastric juice from adult guinea-pigs and rabbits 
kills the non-sporing bacteria in 5 or 10 mins., whilst with that from 
new-born animals the time is usually 2 mins. Intestinal secretions, 
even when dilute, inhibit the germination of anthrax spores, 
although the development of proteus, Staphylococcus, and other 
microbes is in no way hindered. The action, especially marked in 
the case of fresh material, falls off in old or heated specimens; it is 
impaired by pathological conditions of the intestinal weg ‘ 


Globulin and Albumin Fractions of Blood Plasma of Cows 
and Calves in Relation to Infection with Bacillus abortus. 
P. E. Howse and E. 8. Sanperson (J. Biol. Chem., 1925, 62, 767— 
788).—Subcutaneous inoculation of living cultures of Bacillus 
abortus or of rabbits’ blood corpuscles into calves produced no perma- 
nent changes in the distribution of the blood proteins, although a 
temporary increase in the fibrinogen and a rise or fall in the total 
globulin might be observed. No change was observed in the plasma 
proteins of cows during normal pregnancy, but after intravenous 
inoculation with B. abortus and in cows which had aborted there 
was found constantly an increase in the globulin and in 50% of 
the cases a decrease in the albumin. Certain further changes in 
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the distribution of plasma proteins both of cows and calves are 
described, which appear to be dependent on changes in rk Se 


Bacterial Autolysis. Acidification due to the Formation 
of @-Hydroxybutyric Acid. (Ann. Inst. Pasteur, 
1925, 39, 144—173).—Aqueous emulsions of bacillus M (probably 
Bacillus megatherium de Bary) rapidly become acid, the final acidity 
being 6—7 times that at the commencement; 1 g. of dry bacteria 
represents an acidity of 16—18 c.c. of an N/10-solution, 60—75% 
of this acidity being due to @-hydroxybutyric acid. This occurs 
also in the absence of oxygen and without the production of gases. 
As in all such phenomena, there is elimination of soluble ee % 


Action of Bacteria on Bile Acids. H. Licut (Biochem. Z., 
1924, 153, 159—164).—Various bacteria (coli, proteus, typhus, 
pyocyaneus, Streptococcus, Staphylococcus, and fecal) do not bring 
about the scission of bile acids into cholic acid and their respective 
amino-acids, but they do alter the cholic acid residue in such a 
way that the gravimetric determination of the bile acids cannot 
be carried out by Exner and Heyrovsky’s method. J. P. 


Destruction of Uric Acid by Bacteria and Moulds. J. L. 
Morgzis and E. E. Ecxer (J. Infect. Dis., 1924, 34, 592—598).— 
Ulpiani’s uric acid bacterium, isolated from feces, destroys uric 
acid, but not owing to the presence of uricase. In simple media, 
the following pathogenic moulds destroyed uric acid: Epider- 
mophyton inguinale, Mastigocladium blochi, a nail Blastomyces, 
Achorion violaceum, and Sporotrichum shenkii. 

CHEMICAL ABSTRACTS. 


Nitroprusside Reaction of Bacteria. A. B. Cattow and 
M. E. Rosrnson (Biochem. J., 1924, 19, 19—24).—Bacillus alcali- 
genes, B. proteus, B. pyocyaneus, B. prodigiosus, and B. fluorescens 
give strong nitroprusside reactions. The substance responsible for 
this reaction has not yet been identified. The iodine equivalents 
in each case are given. JB. coli, B. sporogenes, Sarcina aurantiaca, 
Staphylococcus aureus, Streptococcus acidi lactici, and the Timothy 
grass bacillus failed to give the nitroprusside reaction. ‘ 

Z. 


Bacterial Fermentation, particularly in the Coli-Typhosus 
Group. W. C. pre Graarr and A. J. Le Févre (Biochem. Z., 
1925, 155, 313—332).—-Neuberg’s method of fixation with sodium 
sulphite has been extensively employed in an investigation of the 
production of acetaldehyde during the fermentation of a large 
number of sugars and polyhydric alcohols by various members of 
this group of bacteria. Acetaldehyde is invariably found where- 
ever gas or acid formation takes place. Many of the simpler sugars 
and related compounds, e.g., glyceraldehyde, glycerol, glyceric acid, 
dihydroxyacetone, pyruvic acid, ethylene glycol, are fermented by 
certain of the colon organisms with intermediate production of 
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acetaldehyde. Support is given to Neuberg’s view as to the im- 
portance of pyruvic acid as an intermediate substance during 
bacterial fermentation. 

The basal medium employed was peptone water containing sodium 
sulphite, with calcium carbonate in suspension. The fermenta- 
tion of glycol, pyruvic acid, and glycerol by Bacillus coli was 
followed quantitatively and a carbon balance sheet prepared. 
Carbon dioxide, acetic acid, and hydrogen were the main products ; 
only in the case of glycerol were appreciable quantities of succinic 
and lactic acids formed. The succinic acid is probably formed 
from pyruvic acid. H. D. K. 


‘Causes of py Variation in Cultures of Bacillus diphtherie. 
G. Ast and G. Lotseau (Ann. Inst. Pasteur, 1925, 39, 114—143).— 
Bacillus diphtherie grown in Martin broth produces much carbon 
dioxide, more than half of which is liberated during growth, 
the remainder being partly free and partly as bicarbonate, in the 
medium. The dissolved carbon dioxide is partly ionised, and tends to 
increase the acidity. There is, however, no definite relationship 
between the py at any given time and the amount of carbon dioxide 
dissolved. B. diphtheriw destroys acetic acid preferably, then 
butyric and lactic acids, whilst formic acid is the most resistant. 
Simultaneous formation and destruction of the acids takes place 
during the growth of the organism, the former predominating in 
the first 2 days, the two processes being about equal for the next 
2 days, after which the latter predominates. This process together 
with the accumulation of carbon dioxide in the medium explains the 
initial phase of acidity of cultures made in alkaline media. Alka- 
linity is produced by three causes: production of ammonia, con- 
version of salts of organic acids into hydrogen carbonates, and the 
change of primary to secondary phosphates. In acid media, the 
rapid destruction of the organic acids and the buffering action of 
the bicarbonate suppress the phase of acidiiication. I. E 


Utilisation of Paraffin by Micro-organisms. W.0O.Tavusson 
(Biochem. Z., 1925, 155, 356—368).—A mould, allied to Aspergillus 
flavus, has been isolated which is capable of utilising paraffin wax 
or vaseline as sole source of carbon. Grown aérobically in a syn- 
thetic medium, 75% of the paraffin is decomposed in six weeks. 
The optimum p, for growth lies between 7-0 and 8-0. A mixture 
of esters of higher fatty acids with alcohols of high molecular weight 
is formed as an intermediate product. Other fungi and bacteria 
having similar properties are described. H. D. K. 


Biochemistry of Vibrio cholere. J. Hirscn (Z. Hyg. 
Infekt.-Krankh., 1924, 102, 503—516; from Chem. Zentr., 1924, 
ii, 684) —In aqueous peptone cultures Vibrio cholere reduces nitrate 
quantitatively to nitrite. The reduction is independent of the 
initial development of the vibrio. The velocity of reaction increases 
with the time and with the concentration of nitrate up to 0-3%. 
Oxygen from the nitrate cannot replace deficient atmospheric 
oxygen. G. W. R. 
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Influence of Carbohydrates on Hydrogen Sulphide Pro. 
duction by Bacillus wrtrycke (Mutton). H. Heap and B. H. E, 
CaDNESS (J. Hyg., 1924, 23, 77—93).—The effect of carbohydrates 
in accelerating bacterial multiplication is parallel to the effect on 
the rate of formation of hydrogen sulphide. The rate of formation 
of amino-nitrogen, however, remains stationary. Apparently, in 
presence of dextrose the sulphur portion of the complex is attacked 
more readily than the nitrogen portion. | CHEMICAL ABSTRACTS. 


Nitrification in Acid Solutions. T. GaarprER and O. Hacrem 
(Bergens Musewms Aarbok., 1922—1923; Naturvidensk. raekke, 
No. 1, 26 pp.; from Chem. Zentr., 1924, ii, 2173).—By selective 
culture, strains of bacteria have been obtained which can produce 
nitrites from ammonium sulphate at various hydrogen-ion concen- 
trations. The following bacteria have been distinguished : Bact.-z, 
optimum py 7-7—7-9, minimum py 7-0—7-1; Bact.-8, optimum 
Pu 68—7-0, minimum p, 6-6; Bact.-y, optimum py 6-5—66, 
minimum p, 6-0—6-1; probably also a bacterium with optimum 
Px 70—7-2. It is not certain if the nitrification in acid solutions 
is the work of one or of two bacteria. G. W. R. 


Utilisation of Energy Liberated by Oxidations. E. AvuBEL 
and R. WuRMSER (Compt. rend., 1924,179, 848—851).—The theory 
that the mechanical energy of living beings arises from reactions 
involving oxidation and reduction (Wurmser, Bull. Soc. Chim. 
biol., 1923, 5, 487) was tested in order to ascertain whether there 
exists any relation between rate of development and susceptibility 
of the medium to biological oxidation (cf. Gompel, Mayer, and Wurm- 
ser, A., 1924, i, 605). Aspergillus niger was grown in a series 
of solutions containing ammonium chloride and citric acid of 
similar respective concentrations but with different amounts of 
sodium hydroxide added to each to bring about differences in 
hydrogen-ion concentration. The rates of development of the mould 
were closely related to the respective velocities of oxidation of the 
citric acid. H. J. E. 


Effect of the Mineral Composition of the Culture Medium 
on the Structure of Aspergillus niger. M. Motitarp (Compt. 
rend., 1924, 178, 1865—1867; from Chem. Zentr., 1924, ii, 682). 
—When the chlorides are substituted for the sulphates of 
magnesium, iron, and zine in cultures of Aspergillus niger the 
growth of the mycelium becomes slower. A certain amount of citric 
acid is formed. Lzvulose is more rapidly utilised than dextrose, 
the opposite being the case under normal conditions. Decrease in 
the potassium content of the medium produces marked changes in 
the hyphe and, as is the case when acids are added, causes sterility 
and the formation of giant cells. The effect of acids is probably due 
to the removal of potassium from the organism. G. W. R. 


Effect of the Nature of Sugar on the Formation of Organic 
Acids by Aspergillus niger in Unbalanced Media. M. 
MoLuiarRD (Compt. rend. Soc. Biol., 1924, 90, 1395—1397; from 
Chem. Zentr., 1924, ii, 682; cf. preceding abstract).—By the addition 
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of increasing amounts of levulose to cultures of Aspergillus 
niger containing the same concentration of dextrose, the amount of 
gluconic acid formed increases until the concentration of levulose 
in the medium is equal to that of dextrose. Of the other sugars, 
only maltose leads to the production of appreciable amounts of 
acid, apparently gluconic acid. Sucrose yields the largest amounts 
of oxalic and citric acids. G. W. R. 


Agents for the Transformation of Toxins into Anatoxins. 
A. BERTHELOT and G. Ramon (Compt. rend., 1925, 180, 340—342).— 
Diphtheria toxin may be converted into anatoxin by treatment 
with acraldehyde, crotonaldehyde, acetaldehyde, or hexamethylene- 
tetramine; the first two substances exert an irritating action on 
living tissues, but the last two, especially acetaldehyde, have no 
such disadvantage. (See also A., 1924, i, 463.) 


Colorimetric Determination of Oxygen. W. W. Erimorr 
(Biochem. Z., 1925, 155, 371—375)—A method for determining 
oxygen in solution (culture media), of wider applicability than that 
of Winkler, is described. The leuco-base of indigo-carmine is added, 
by means of a special pipette which avoids contact of the base with 
air, to the solution under investigation, and the resulting blue colour 
is compared with a series of standard solutions of thedye. J.P. 


Hormonal Regulation of Intermediate Carbohydrate Meta- 
bolism. I. Importance of Adrenaline and Insulin in the 
Utilisation of Dextrose by Warm-blooded Animals. A. 
GortscHaLK (Biochem. Z., 1925, 155, 348—355).—Adrenaline 
hinders the formation of acetaldehyde during the aérobic autolysis 
of muscle in Tyrode’s solution in presence of calcium sulphite. 
Insulin has the opposite effect and increases acetaldehyde formation 
in these circumstances, whilst simultaneous addition of adrenaline 
and insulin gives intermediate results. H. D. K. 


Hormonal Significance of Ammonia. Antagonism and 
Synergism of Ammonium and Magnesium Ions in the 
Organism. W. W. Prdwpicz-Neminsk1 (Biochem. Z., 1924, 
152, 388—405).—The hormonal action of ammonia and its deriv- 
atives is reviewed from the point of view of their influence on the 
rhythmic movements of the intestine and on the rhythm and tone 
of the heart in relation to an antagonism between ammonium and 
calcium or magnesium ions. The literature is extensively quoted. 
The possible clinical significance of the antagonistic actions of 
ammonia and magnesium is discussed. J. P. 


Influence of Adrenaline on the Concentration of Carbamide 
in the Blood. C. Dusois and M. PoLtonovsxr (Compt. rend. Soc. 
Biol., 1924, 91, 293-295; from Chem. Zentr., 1924, ii, 1363).—The 
concentration of carbamide in the blood is increased by adrenaline, 
apparently by a similar mechanism to that increasing the sugar 
content. R. B. 
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Insulin and the Oxidation of Dextrose. G. AHLGREN (Berl. 
klin. Woch., 1924, 3, 1158—1160; from Chem. Zentr., 1924, ii, 
1007).—Finely-divided frog muscle in the presence of methylene. 
blue oxidises dextrose only over a certain range of concentration 
of insulin (10° to 10%). At higher concentrations, oxidation of 
dextrose is inhibited. The muscle must be examined immediately 
after removal from the body in order to detect the glycolysis induced 
by insulin during life. G. W. R. 


Insulin and the Oxydases of Muscle. I. I. Nirzescu and 
I. Cosma (Compt. rend. Soc. Biol., 1924, 90, 1077—1078; from 
Chem. Zentr., 1924, ii, 1007; cf. preceding abstract).—Insulin 
investigated by Thunberg’s methylene-blue method accelerates 
the decomposition of @-hydroxybutyric and pyruvic 

. W. R. 


* Effect of Insulin on the Composition of the Blood. P. 
Mazzocco and V. Morera (Compt. rend. Soc. Biol., 1924, 91, 30; 
from Chem. Zentr., 1924, ii, 1008).—After administration of insulin 
to dogs the total nitrogen, inorganic phosphorus, and alkaline 
reserve of the blood decrease. No decrease occurs in residual nitrogen, 
calcium, potassium, or magnesium. Normal composition is restored 
after a few hours. G. W. R. 


Effect of Insulin on the Phosphorus of the Blood. E. 


Savino (Compt. rend. Soc. Biol., 1924, 91, 29; from Chem. Zentr., 
1924, ii, 1008).—The inorganic phosphorus of the blood of sheep 
falls concomitantly with sugar, from 9 mg.% to 5 mg.% in 33 hrs. 
The decrease of sugar but not of phosphorus is arrested by adminis- 
tration of dextrose. G. W. R. 


Insulin and its Action. III. Lactic Acid Content of 
Muscle in Death due to Insulin or to Starvation. H. Baur and 
R. Kttun (Miinch. med. Woch., 1924, 71, 541—544; from Chem. 
Zentr., 1924, ii, 710; cf. Baur, Kiihn, and Wacker, Miinch. med. 
Woch., 1924, 71, 187).—The lactic acid content of the skeletal 
muscle of rabbits killed by insulin is less than that of normal 
animals and does not exhibit the usual post-mortem rise. Lower 
figures still are obtained for the lactic acid content of the muscles 
of animals killed by starvation. G. W. R. 


Secretin and Insulin. H. Penav and H. Smownner (Bull. 
Soc. Chim. biol., 1925, 7, 17—25).—A method, previously used 
for the preparation of insulin (Penau, A., 1924, i, 1150), has been 
applied to the extraction of secretin from the mucous membrane 
of the duodenum of the pig. After fractional precipitation with 
alcohol, the product is dissolved in dilute hydrochloric acid and 
further purified by precipitation with sodium chloride and dialysis. 
The material so obtained, when injected into normal dogs and 
rabbits, produces abundant secretion of pancreatic juice, has no 
appreciable depressor action on the bl pressure, and, further, 
acts like insulin in causing marked hypoglycemia. The latter 
action also followed injection into a depancreatised dog. Com- 
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rative injections of. purified insulin showed no secretory activity. 
Sosstin, prepared in this way, appears to be a colloidal complex 
of a protein nature; but it is not yet known whether the secretory 
and hypoglycemic activities are associated with one or with two 
substances. Cc. 


Intermediate Carbohydrate Metabolism in the Liver. 
VIII. Phosphatase and Phosphatese of Hexosediphosphoric 
Acid in the Liver with regard to Insulin. T. Brucscu and H. 
Horsters (Biochem. Z., 1925, 155, 459—476).—Phosphatase, 
capable of converting hexosediphosphoric acid into d-fructose and 
phosphoric acid, is present in the liver of both normal and depan- 
creatised dogs, its activity in the latter case being somewhat less 
than in the former. The activity of the phosphatase is not appre- 
ciably affected by the presence of insulin even when the latter has 
been administered in amount sufficient to produce hypoglycemic 
convulsions in the animal. The active constituent of insulin is a 
kinase of phosphatese (Euler, A., 1911, i, 105) and promotes the 
synthesis of fructosediphosphoric acid. , 


Insulin-like Behaviour of Oat Bran Extract. E. BopEn, 
P. and F. WanKkeEtt (Klin. Woch., 1924, 3, 1396—1397; 
from Chem. Zentr., 1924, ii, 1365).—An alcoholic—acetic acid extract 
of oat-bran contains a substance which decreases the blood-sugar 
in rabbits, normal and diabetic humans, and diminishes the 
ketonuria in diabetics. The action persists several hours after 
intravenous injection. R. B. 


Early Action of Insulin in the Diabetic. L. Lawn andC.G.L. 
Wotr (Biochem. J., 1925, 19, 122—133).—From experiments on 
the respiratory exchange and blood-sugar levels of four cases of 
diabetes as influenced by the administration of food, with and 
without protection from insulin, the authors conclude that insulin 
probably first converts dextrose into glycogen and then enables 
the organism to mobilise and burn the glycogen in the normal way. 

8. 8S. Z. 


Presence of Vitamin-A in Yeast Fat. E. M. Luce and I. S. 
Mac En (Biochem. J., 1925, 19, 47—51).—Fat extracted from yeast 
by ether promotes growth in rats subsisting on a diet deficient in 
the fat-soluble vitamins. If the extracted yeast is boiled with 
hydrochloric acid, dried, and again extracted with ether a fat is 
obtained which has no growth-promoting properties. Ordinary 
dried yeast and dried yeast obtained from organisms incubated in 
carbohydrate solution to increase the fat content, do not promote 
growth in daily doses of 0-5 g. This is most probably due to the 
insufficient quantity of yeast fat administered. It is suggested 
that vitamin-A is possibly synthesised directly by the eC. 


Changes in the Percentage of Vitamin-A and in the Nature 
of Albumin during the Germination of Seeds of Phaseolus 
radiatus, L. (Katjang Idjo). W. F. Donatn (Repts. Dutch Ind. 
Med. Civ. Ser., 1924, 344—362; Reprint)—The vitamin-A content 
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of the ungerminated seeds (katjang idjo) of Phaseolus radiatus, L., 
of the short sprouts (tao geh—used as a staple food in the Dutch 
East Indies) grown therefrom in the dark, and of longer sprouts 
grown out of doors has been investigated on rats. A synthesis of 
fat-soluble vitamin occurs during the first few days of growth in 
the dark and a much greater increase in the seedlings grown in 
sunlight. An increase in the nutritive albumin content occurs 
under the same conditions. L. F. H. 


Oxidation of Vitamin-A during the Preparation of Butter 
from Cream. J.B. Paton (Biochem. Z., 1925, 155, 228—234).— 
Butter was made (1) in presence of air, (2) in an atmosphere of carbon 
dioxide. Fed to young rats, there was found to be no difference in 
the content of vitamin-A in the two butters. The minimum 
quantity of butter required to maintain normal growth in young 
rats was considerably less than that believed necessary by earlier 
workers. H. D. K. 


Influence of Storage on the Antiscurvy Value of Fruits and 
Vegetable Juices. E. M. Dretr (Biochem. J., 1925, 19, 141— 
152).—The whole fruits of oranges and lemons and the whole roots 
of swedes retain their antiscorbutic activity on storage as long as 
the tissue remains living. The expressed juice of oranges and 
lemons stored for 5 years in frozen condition retains about half its 
original antiscorbutic potency. Swede juice, stored in a similar 
way, loses the greater part of its value in less than 2 years. Canned 
orange and tomato juices retain much of their value even after 
storage for 4 years at laboratory temperature, canned tomato 
being the less stable. Lemon juice containing potassium hydrogen 
sulphite as a preservative and stored at laboratory temperature for 
4} years, loses about five-sixths of its original value. Orange and 
lemon juices can be preserved satisfactorily for 1 to 3 years at 
laboratory temperature in presence of their own rind oil. S. 8S. Z. 


Fat-soluble Vitamins. XXI. Alleged Growth-promoting 
Properties of Air Irradiated with Ultra-violet Light. E. M. 
Netson and H. Sterensorx (J. Biol. Chem., 1925, 62, 575—593).— 
The following results were obtained with rats kept on a diet lacking 
the anti-rachitic factor. Non-irradiated animals showed normal 
growth when placed in the same cage with irradiated animals, or 
when placed in a jar of which the false bottom (galvanised iron wire 
screen) had been irradiated, but not when kept in a jar of which 
the air only had been irradiated (cf. Hume and Smith, A., 1923, i, 
728). The screen effect was not obtained with new screens and is, 
therefore, probably due to a slight (although invisible) contamin- 
ation of the latter by the animals previously kept on them; it is 
necessary for the animals to be actually in contact with the irradiated 
screen, and the possibility is therefore suggested that the effect is 
brought about by the ingestion by the animals of traces of excreta, 
adherent to the screens, and rendered active by irradiation. 

C. R. H. 
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Influence of Ultra-violet Radiations on Accessory Food 
Factors. S. 8. Zmva (Biochem. Z., 1925, 155, 333).—Spinka’s 
suggestion (this vol., i, 212) that the failure to grow of mice given 
irradiated butter as sole source of vitamin-A was not necessarily 
due to destruction of this vitamin by the ultra-violet light, is not 
in accordance with experimental data previously brought forward 
(see A., 1919, i, 461; 1921, i, 475). H. D. K. 


Effect of Irradiation and Diet on Calcium and Phosphorus 
Metabolism. J. M. HenpErson (Biochem. J., 1925, 19, 52—62). 
—One hour’s irradiation daily for 24 days with a carbon-are lamp 
definitely increased the calcium and phosphorus retention in a pig 
fed on a diet badly balanced particularly with respect to phosphorus, 
calcium, and magnesium, as compared with a control animal fed on a 
similar diet but kept in the dark. The calcium and phosphorus in 
the urine rose both actually and relatively to their excretion in the 
feces. No concomitant increase in body-weight was observed. 
In the case of pigs fed on a well-balanced diet, no significant differ- 
ence in the retention of calcium and phosphorus was recorded 
between irradiated animals and pigs kept inthe dark. S&S. 8S. Z. 


Physiological Equilibria in Plants. Dependence of the 
Growth Constant of Maize on Nitrogen Nutrition. A. RipPEn 
and O. Lupwia (Biochem. Z., 1925, 155, 133—147).—The course of 
growth of maize is followed in a constant mixture of sand, potassium 
dihydrogen phosphate, and potassium sulphate with varying 
amounts of ammonium nitrate and the growth formula of Robertson 
modified by Rippelis applied. Both this constant and the curvature 
of the growth curve increase directly with the amount of nitrogen 
present. 


Determination of Chlorides and Sulphates in Expressed 
Plant-tissue Fluids. R. A. Gortner and W. F. Horrman 
(Bot. Gaz., 1924, 77, 96—102).—Wetmore’s method for determin- 
ation of chlorides in blood (cf. A., 1921, ii, 126) is applicable, with 
slight modification, to their determination in plant sap. Sulphates 
are determined by the Benedict-Denis method for determining 
sulphur in urine (cf. Benedict, A., 1909, ii, 827; Denis, A., 1911, ii, 
66). This does not, however, distinguish between organic and 
inorganic sulphur. Both methods are rapid, accurate, and simple 
to carry out. Full details are given. CG. 


Plurality of the Products of Photosynthesis Deduced from a 
Study of the Gaseous Exchanges between the Atmosphere and 
the Whole Plant. P. Mazi (Compt. rend., 1925, 180, 306—309).— 
Consideration of the results previously obtained by the author 
(A., 1902, ii, 345, 346; 1903, ii, 36; 1921, i, 209), Schloesing (A., 
1893, ii, 187, 180; 1894, ii, 110; 1901, ii, 31), and others leads to 
the conclusion that the ratio of photosynthetic assimilation by 
plants, that is, oxygen liberated : carbon dioxide absorbed, is always 
greater than 1. Thus, it may be assumed that the products of the 
photosynthesis comprise, in addition to carbohydrates, substances 
more highly reduced than the latter. Since the total products are, 
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on the whole, less rich in oxygen than the carbohydrates, respiration 
can fix oxygen in plants although the ratio between the weights of 
hydrogen and oxygen is greater than 1: 8. =. a Bs 


Spectrum of Chlorophyll in the Living Leaf. J. WLoprx. 
(See ii, 258.) 


Regeneration of Amylogenous Excitability of Plastids 
during Hydrolysis. A. MaicE (Compt. rend., 1924, 179, 838— 
_ 840).—The amyliferous plastids which have lost their starch- 
forming activity after prolonged amylogenesis recover it during 
the process of amylolysis, the recovery being more marked in the 
case of the more active amylolytic cells. In the same cell, the 
transformation of starch takes place with a velocity depending on 
the plastids involved. Those which effect slow transformation 
have, in comparison with those which act rapidly, a more marked 
amylogenous activity which appears to correspond with a stronger 
inhibition of the action of amylase. This inhibiting effect should 
be regarded as one of the forms of amylogenous activity with regard 
to the amount of sugar in the cell: it controls the starch trans- 
formation in each plastid during hydrolysis. H. J. E. 


Réle of the Mineral Constituents in Plants. II. Influence 
of Neutral Salts on Peroxydase. A. J. Smirnov (Biochem. Z., 
1925, 155, 1—33).—The influence of neutral salts on peroxydase 
activity (cf. A., 1924, i, 1265) in aqueous extracts of wheat of known 
Px is investigated, pyrogallol serving as oxidisable substrate and the 
energy of oxidation being measured by the amount of purpurogallin 
formed. The elements found in the ash of the peroxydase at 
concentrations realised in the cell cause increased activity. Activity 
is optimum at p, 8-8 and falls away slowly on the acid side down 
to py 3-5, but very rapidly on the alkaline side. The action is 
determined by the cation, and for alkaline-earth metals increases 
with increasing atomic weight. Concentrations of calcium chloride 
at N/80—N/800, strontium chloride at N/8000, and barium 
chloride at N/800 give the maximal increased activity, the action 
being still pronounced at N/8000, N/40,000, and N/40,000 respec- 
tively. The positive action of magnesium chloride, however, 
rapidly becomes negative on dilution (due probably to hydrolysis). 
Zinc chloride inhibits peroxydase activity; mercuric chloride shows 
only slight inhibition and may at a dilution of N/10? cause increased 
activity. Sodium, potassium, and rubidium chlorides possess about 
equal inhibitory action ; N /20-lithium chloride has a positive effect, 
but loses it at N/100; ammonium chloride is almost inactive. The 
egg | effect of alkali chlorides is smaller than the stimulating 
effect of alkaline-earth chlorides. Manganous chloride shows 
inhibition which increases on dilution. These salts act directly on 
the peroxydase, since they do not show these effects on the (Fe"+- 
H,0,) system. Salts of the iron series only act in fairly high 
concentration in presence of hydrogen peroxide. Phosphates and 
nitrates (optimum concentration N/80) have a large, sulphates a 
smaller stimulatory effect. P. W. C. 
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Nitrogenous Groups of Plant Nucleic Acid. W. Jonzs and 
M. E. Perxrs (J. Biol. Chem., 1925, 62, 557—564).—Among the 
products of the hydrolysis of yeast-nucleic acid at the ordinary 
temperature with 1% sodium hydroxide (which process involves 
no formation of free phosphoric acid or purine bases and no deamin- 
ation) there have been isolated the nucleotides of guanine, adenine, 
and cytosine, but not that of uracil; it is concluded that the uracil 
derivatives previously obtained from yeast-nucleic acid must have 
been formed secondarily from cytosine by deamination. C. R. H. 


Plant Phosphatides. I. Lecithin and Cephalin of the 
Soya Bean. P. A. LEVENE and I. P. Ror (J. Biol. Chem., 1925, 
62, 759—766).—The fatty acids of the lecithin of soya bean contain 
less saturated acids than similar material of animal origin. In the 
saturated acid fraction there were isolated palmitic and stearic 
acids; by bromination of the mixed unsaturated acids di-, tetra-, 
and hexa-bromostearic acids were obtained. In addition to the 
oleic, linolic, and linolenic acids thus identified, the unsaturated 
fraction also contained a substance, insoluble in light petroleum, 
which appeared to be a mixture of hydroxy-fatty acids. The 
cephalin from the soya bean showed no marked difference from 
cephalins of animal origin. C. R. H. 


Extraction of Maltose from Tubers of Mercurialis perennis, 
L. M. P. Grttot (J. Pharm. Chim., 1925, [viii], 1, 205—207).— 
Maltose, previously isolated and characterised by its osazone (cf. 
A., 1923, i, 1163), has now been obtained in a crystalline condition. 
After a preliminary treatment of the aqueous extract of the plant 
with a yeast, which destroys sucrose and dextrose but not maltose, 
the latter is finally purified through its barium salt. I. E. B. 


Extraction and Properties of Gein, the Glucoside con- 
taining Eugenol, of Geum urbanum, L. H. Hirissry and 
J. CHEYMOL (Compt. rend., 1925, 180, 384—386; cf. A., 1905, ii, 
345).—By extraction of the roots of herb-Bennet, gein is obtained 
as a colourless substance, m. p. 146—147°, [«])—53° to 54-4° in 
aqueous solution. On hydrolysis with mineral acids or with gease, 
the rotation changes sign and reducing sugars and eugenol are pro- 
duced. It is suggested that on hydrolysis with acid gein gives 
1 mol. of eugenol, 1 of dextrose, and 1 of J-arabinose, whereas gease 
converts it into a sugar composed of [1 mol. dextrose+1 mol. 
l-arabinose—H,O], which may be vicianose. F. M. H. 


Glucosides of Several Species of Indigenous Orchids. P. 
DELAUNEY (Compt. rend., 1925, 180, 224—225).—Loroglossoside 
(loroglossine) is present in four other species of orchids, viz., Goodyera 
repens, R. Br., Limodorum abortivum, Sw., Spiranthes autumnalis, 
Rich., and Orchis ustulata, L., besides those previously investigated 
(A., 1923, i, 1046). W. A. §. 


Leaf Pigments of Potamogeton. S. Prir (Biochem. Z., 1924. 
152, 495—497).—From the leaves of Potamogeton natans and 
P. crispus, in addition to chlorophyll derivatives, were extracted the 
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carotinoid pigments xanthophyll and rhodoxanthin (cf. Monteverde 
and Lubimenko, quoted by Palmer in “Carotinoids and Related 
Pigments,” Chem. Catalog Co., New York. 1922). é. ¥. 


Blackening of Orobanches in the Course of their Desiccation. 
M. Bripet and C. CHaraux (Compt. rend., 1925, 180, 387—388).— 
The blackening which occurs during drying of the plants is attributed 
to enzymic oxidation, without hydrolysis, of their special glucoside, 
now named orobanchoside (cf. A., 1924, i, 976). F. M. H. 


Basic Constituents of the Rye Plant: the Ergot Question. 
F. Houttz and H. Mixier (Arch. exp. Path. Pharm., 1925, 105, 
27—37; cf. A. Kiesel, A., 1924, i, 698).—The stalks of green rye 

lants, the straw of ripe rye, and the ripe ears did not contain 

istidine, arginine, lysine, histamine, agmatine, putrescine, or 
cadaverine. Betaine was found in all three materials, and choline 
in the green stalks andears. For the first time neosine, identified as 
chloroaurate, was found in plant-tissue. What Kiesel considered 
to be agmatine was isolated in the present instance from the green 
stalks and straw and identified by means of its chloroaurate as 
adenine. 


Action of Nitrites on the Growth of Plants. II. D. Frenir 
and I. VAct (Biochem. Z., 1924, 153, 156—158).—Sodium nitrite 
has no toxic action on plants when present in soil in amounts up 
to 1 g. per kg. of soil. J. P. 


Has Silicic Acid an Influence on the Morphological and 
Anatomical Structure of Rye Straw, where there is a 
Deficiency of Phosphatic Food ? H. Wiessmann (Z. Pflanz. 
Diing., 1925, 4, A, 73—83).—Considerable increases in the yield of 
rye grain and straw resulted from the addition of colloidal silicic 
acid to a nutrient solution deficient in phosphate. The plants had 
a largely increased proportion of silica in the straw and a small 
increase in the grain. In spite of this, the anatomical structure of 
the straw was unaffected. ‘There were, however, a greater number 
of nodes in straws receiving silicic acid, although some straws were 
incompletely developed. a. 


Neutral Salt Decomposition by Silicic Acid. O. Note (Z. 
Pflanz. Diing., 1925, 4, A, 191—192).—A reply to Hummelchen and 
Kappen (ibid., 1924, 3, A, 289). A. G. P. 


Interaction between Silica and Electrolytes in its Relation 
to Theories of Soil Acidity. -J. N. MUKHERJEE (Nature, 1925, 
115, 157—158).—Experiments with carefully purified hydrated 
silica confirm the previous observations (A., 1922, ii, 689; cf. Joseph 
and Hancock, T., 1923, 123, 2022) that hydrated silica adsorbs 
acids, and that anions are preferentially adsorbed, although the 
actual values now obtained are smaller. The view that interaction 
between silica and salt solution is of a chemical nature is not 
accepted. It is incidentally recorded that on interaction of solu- 
tions of potassium sulphate (py, 6-8) and barium chloride (p, 6°6), 
the liquid shows an acid (up to py 2) or alkaline (up to p, 11) reaction 
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according as barium chloride or potassium sulphate, respectively, 
is in excess. A. A. E. 


Bases as [Plant] Growth-promoting Substances and the 
Pickling of Seed with Bases and Other Substances. T. 
Boxorny (Z. Pflanz. Diing., 1925, 4, A, 178—190).—Sodium hydr- 
oxide solutions at great dilution (at which potassium hydroxide has 
an indifferent or favourable effect) caused injury to plant seedlings. 
Injury to seedlings by bases was greater with peas and beans than 
with cereals. Ammonia proved more injurious than the other 
bases. Improvements in germination and growth of seedlings 
resulted from the pickling of seed in solutions of the bases at certain 
great dilutions. The strength of the base solution and the period 
of treatment are of the highest importance and differ with the nature 
of the seed. Brief contact of seed with more concentrated solutions 


of the bases resulted, in some cases, in an improved germination. 
A. G. P. 


Experiments with Copper Sulphate [on Plants]. A. 
Denscu and Hunnivs (Z. Pflanz. Diing., 1924, 3, A, 369—386).— 
Field trials with moderate dressings of copper sulphate as a plant 
stimulant showed considerable crop increases. The effect was less 
marked on peat soils. Laboratory investigations indicated that 
copper sulphate increased chlorophyll production, and treated plants 
contained a smaller proportion of iron. It is suggested that copper 
may replace iron in the functional activities of chlorophyll. 
Increased production of organic material due to copper manuring 
appeared to centre round an improved carbohydrate synthesis, 
there being no apparent effect on protein production. Copper 
absorbed by the plants was stored mainly in the stems. The 
treatment of seed with copper sulphate previous to sowing produced 
similar effects. A. G. P. 


Some Insecticidal Properties of the Fatty Acid Series. 
E. H. Srecier and C. H. Porenor (J. Agric. Res., 1924, 29, 259— 
261).—Emulsions of fatty acids with lubricating oils proved effi- 
cacious against several forms of aphis. Toxicity appeared to 
increase with the molecular weight of the acid. Emulsions con- 
taining the free acids were more effective than the corresponding 
alkali salts. [Cf. B., May Ist.] A. G. P. 


Chemical Analysis of Soil. K. K. Greproiz (Russ. Com- 
missariat Agric., 1923, A, 3, 1—258).—A critical manual of soil 
analytical methods. Except in the case of dolomite, the amounts 
of calcium and magnesium respectively present as carbonate may 
be determined by heating the soil at 550°, when only the latter is 
decomposed. Methods for determining lithium, rubidium, cesium, 
titanium, zirconium, and vanadium are given. 

CHEMICAL ABSTRACTS. 

Determination of the Acidity of Mineral Soils. G. Hacrr 
(Z. Pflanz. Diing., 1925, 4, A, 159—177).—A comparative criticism 
of the various methods for determining soil acidity, put forward 
from time to time, is given. A. &..-2. 
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Influence of Humic Acids on Bacterial Life in Moor Soils, 
and a Method of Determining Soil Acidity. T. Arnp (Z. 
Pflanz. Diing., 1925, 4, A, 53—72).—The activity of certain types 
of soil organisms in acid soils treated with varying proportions of 
lime was determined. Ammonification and denitrification were most 
active at the neutralisation point of soils with lime, and the point 
of inflexion of curves relating ammonification (or denitrification) 
with the amount of lime added may be taken as indicating the 
true lime-requirement (as in the Tacke-Siichting method). The 
method of Gully gives higher figures, and that of Daikuhara con- 
siderably lower figures than the above. In nitrification experiments, 
the activity of the organisms began at the neutralisation point of 
the soil. A, G2. 


Lime Requirement of Soils from the Point of View of Plant 
Physiology. II. Soil Reaction and the Growth of the 
Higher Plants. O. Arruentus (Z. Pflanz. Diing., 1925, 4, A, 
30—52).—A number of the common farm crops were grown in soils 
artificially rendered more acid or alkaline than normal. Curves 
illustrating the relationship between plant growth and the p, value 
of the soil invariably showed two maxima. It is suggested that 
the intake of foodstuffs by the plant is affected by the concentration 
of both hydrogen and hydroxyl ions. In addition to the crop 
yields, the composition of the ash of the plants was affected by the 
reaction of the soil. A. G. P. 

Ternary Systems, CaO-Fe,O,-CaSO,and CaO-Al,O,-CaSO,, 
as Explaining the Retention of Sulphates by Heavily-limed 
Soil. W.H. MacIntyre and W. M. SHaw (Soil Sci., 1925, 19, 
125—151).—Ignited silica, ferric and aluminium oxides, and ignited 
soil showed no tendency to adsorb appreciable amounts of sulphate. 
Lime and freshly-precipitated oxides of iron and aluminium in 
aqueous suspension combined in the proportions 3CaOQ-Fe,0, and 
3CaO-Al,O,, respectively. These substances adsorbed calcium 
sulphate. Aqueous suspensions of aluminium hydroxide adsorbed 
lime and calcium sulphate in molecular proportions with the 
formation of 3CaO-Al,0,-3CaSO,. The crystallography of this 
substance and of calcium aluminate and ferrate is described. The 
triple compound was decomposed by calcium hydrogen carbonate, 
giving calcium sulphate with a deposition of alumina. A. G. P. 


Saturation Capacity of Mineral Soils. D. J. Hisstnx (Z. 
Pflanz. Diing., 1925, 4, A, 1837—158).—The theory of the “saturation 
capacity ’’ of soils is further developed and additional methods for 
the practical determination of the degree of saturation of soils are 
described. The effect of variations in the degree of saturation on 
the physical properties of soils is discussed, and its bearing on the 
determination of the lime requirement explained. Conducto- 
metric methods indicate that the equivalent weight of humus is 
approximately 180 and that of the clay substance of the order of 
1150. Replaceable bases in soil, represented as percentages of the 
clay substance present, bear a close relationship to the degree of 
saturation of the soil. A. G. P. 
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Conversion of Calcium Oxide into Calcium Carbonate in 
the Soil and the Causes of its Combination. E. BLancK and 
F. Scuerrer (Z. Pflanz. Diing., 1925, 4, B, 66—69).—The conclusion 
previously arrived at that calcium oxide is converted quantitatively 
into carbonate in the soil (cf. this vol., i, 223) is shown to be incorrect. 
The amount of carbon dioxide finally found varied with soils of 
different types but did not exceed about 80% of the total required 
to account for the calcium oxide added. Sodium-, potassium- or 
calcium-permutite mixed with the soil did not retard the formation 
of carbonate, nor did previous extraction of the soil with hydro- 
chloric acid affect it. Zeolitic compounds are not therefore con- 
cerned in the reaction. The addition, however, of silica-gel (but 
not alumina-gel) appreciably depressed the formation of calcium 
carbonate from oxide; and it is considered that combination with 
the silicic acid of the clay to form calcium silicate is the explanation 
of the fate of that part of the calcium oxide added which is not 
accounted for by conversion into carbonate. For details, cf. 
Scheffer, Diss., 1925, Géttingen. C. T. G. 


Fixation of Nitrogen by Azotobacter in a Displaced Solution 
and in the Soil Residue Therefrom. C. B. Lipman and L. J. H. 
TEAKLE (Soil. Sci., 1925, 19, 99—103).—The efficiency of Azoto- 
bacter chroococcum in displaced soil solutions and in the residual 
soil was greater than in culture media rich in sugar or alcohol, 
being greater than | part of nitrogen per 40 parts of carbon in the 
solution and greater than 1:70 in the soil residue. The activity 
of the organism in both media is greater in pure culture than in 
unsterilised soil. The bearing of these results on the practical 
inoculation of field soils with Azotobacter is discussed. A. G. P. 


Influence of Urea, used as Fertiliser, on the Reaction of 
the Soil. C. Brioux (Compt. rend., 1924, 179, 915—917).— 
Urea, when used as a fertiliser, behaves towards the soil as an 
alkali owing to its rapid transformation into ammonium carbonate, 
maximum alkalinity being reached in 48 hours. When nitrification 
occurs, the soil becomes progressively acid ; after the lapse of 76 days 


the py value was 5-35 in comparison with 6-45 for the original soil. 
H. J. E. 


Losses of Ammonia from Soil by Volatilisation. G. R. 
CLaRKE and C. G. T. Morison (Nature, 1925, 115, 423—424).— 
Preliminary experiments show that during simultaneous desiccation 
— aération, considerable amounts of ammonia are volatilised from 
A. A. E. 


Determinations of the Degree of Humification of Soil 
Organic Matter. G. W. Roprnson and J. O. Jonsrs (J. Agric. 
Sci., 1925, 15, 26—29; cf. A., 1922, ii, 888)—Oxidation with 
hydrogen peroxide is proposed as the basis of a method for dis- 
tinguishing the humified from the non-humified organic matter in 
soils. It is shown that fibrous materials such as cellulose and 
lignins are not appreciably attacked by hydrogen peroxide. The 
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highest ratios of humified to total organic matter were found in 
uncultivated soils containing high proportions of the latter con. 
stituent. G. W. R. 


Relation between the Vapour Pressure and Water Content 
of Soils. A. N. Puri, E. M. Crowruesr, and B. A. KEEn (J. 
Agric. Sci., 1925, 15, 68—88).—The water contents of different 
soils in equilibrium with atmospheres of different degrees of humidity 
were determined by two methods which gave concordant results. 
The water content of soils in equilibrium with atmospheres of high 
relative humidity varies comparatively little from 20° to 40°. 
For lower degrees of humidity, water absorption decreases with 
increasing temperature. The vapour pressure relationships of soils 
show marked hysteresis effects. Attention is directed to the large 
variations in moisture content at low and high degrees of humidity 
and to the consequent difficulty of defining the ‘‘ dry ”’ state and 
also the hygroscopic coefficient. The moisture content of a soil 
exposed to an atmosphere of 50% humidity might be expected to 
be more easily determined. The effect of various treatments and 
additions on the vapour pressure relationships of —_- ~— 


Sulphofication in Soils. A. A. Katusnsxt (Ann. Inst. agron. 
Saratov, 1923, 1, 88—97; from Chem. Zenir., 1924, ii, 749).—The 
sulphate content of soil was found to increase from May to Sep- 
tember, and to decrease from then to the following spring. These 
changes are attributed to activity within the soil itself. G. W. R. 


Sulphur as an Accessory Fertiliser. A. A. KaLusHskI 
(Ann. Inst. agron. Saratov, 1923, 1, 99—104; from Chem. Zenir., 
1924, ii, 749—750; cf. preceding abstract)—In experiments with 
millet, sulphur used in conjunction with mineral phosphate had a 
favourable effect on yield. 


General Occurrence of Nickel and of Cobalt in Arable 
Land. G. Bertranp and M. MoxraGcnatz (Compt. rend., 1924, 
179, 1566—1569; cf. A., 1922, i, 975).—Nickel and cobalt have been 
found in each of 33 samples of soil from different geological form- 
ations and from different parts of France and of Europe (cf. A., 
1924, ii, 62), the largest amounts being found in alluvial soil. 
Generally the quantity of nickel is 3—5 times that of the accompany- 
ing cobalt. Nickel varies from 5-5 to 38-6, cobalt 0-3 to 11-7 mg. 
per kg. of soil. Comparative analyses of the same soil at different 
depths show sensible variations, but the number of determinations 
made are considered insufficient to draw any definite conclusions. 
An observation of Tissandier (cf. Compt. rend., 1876, 83, 75) that 
fine particles containing iron and nickel (cobalt doubtful) fall on 
the surface of the earth from interplanetary space, is suggested 
as a possible explanation of the comparative constancy of the 
amounts of these metals in the soils examined. A 
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Direct Synthesis of Higher from Lower Hydrocarbons. 
S. C. Liyp and D. C. BARDWELL (Science, 1924, 60, 364—365).— 
When exposed to «-radiation from radium emanation, ethane is 
partly converted into a liquid which is possibly octane, together 
with hydrogen. A mechanism of the reaction is suggested. 

A. A. E. 


Isomerisation in Olefinic Compounds. P. Bruyxants (Bull. 
Acad. roy. Belg., 1924, [v], 40, 492—503)—-With compounds con- 
taining in their molecules a double linking, the most stable molecular 
arrangement may be foreseen from Werner's theory of variable 
affinity, which also indicates, in a case of possible isomerisation, the 
course this will take. A number of examples are given in illus- 
tration of these considerations. 


Diacetylene. Lrspreau and C. Prévost (Compt. rend., 1925, 
480, 675—678).—The action of sodium ethoxide (1 mol.) in cold 
solution on erythrene tetrabromide gave dibromobutadiene, 
CH,:CBr-CBr:CH,, b. p. 44°/10 mm., m. p. —21-5°, d> 1-961, 
ni} 15723. It had a normal molecular weight in glacial acetic 
acid, but became polymerised to a white solid on keeping for 
several days. When either of the erythrene tetrabromides was 
heated at 150—160° with an excess of alcoholic potassium 
hydroxide a small yield was obtained of Baeyer’s diacetylene, 
CH:C-C:CH, a colourless gas, condensed to a liquid, b. p. 10°, 
d® 0-7107, n 1-4198. Alcoholic silver nitrate gave a lemon-yellow, 
violently explosive substance, CHiC-C:CAg,AgNO,. From the 
alcohol recovered from the above experiment, after a preliminary 
fractional precipitation with cuprous chloride, silver nitrate gave a 
substance CH,:CBr-C:CAg,AgNO,. G. M. B. 


Reaction between Disubstituted Acetylenic Hydrocarbons 
and the Grignard Reagent. H. Gimman and J. B. SHUMAKER 
(J. Amer. Chem. Soc., 1925, 47, 514—515; cf. A., 1923, i, 285).— 
Addition of magnesium ethyl bromide or iodide to several typical 


disubstituted acetylenic hydrocarbons could not be observed. 


F. G. W. 


Relation between the Structure of Organic Halides and the 
Speeds of their Reaction with Inorganic Iodides. II. Alkyl 
Chlorides. J. B. Conant and R. E. Hussry (J. Amer. Chem. 
Soc., 1925, 47, 476—488; cf. A., 1924, i, 273).—The rates of reaction 
of twenty alkyl chlorides with potassium iodide have been measured 
in acetone solution by the method previously reported. With 
the exception of ethyl chloride, all normal primary aliphatic chlorides 
have the same reactivity within 20°, ethyl chloride being about 
twice as reactive. Secondary and tertiary chlorides have reactivities 
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only 0-01—0-05 times that of the normal compounds, a result in 
general agreement with other data (cf. Haywood, T., 1922, 121, 
1904). cycloHexyl chloride showed a reactivity of less than 0-0001 
times that of the normal primary chlorides. The rates of reaction 
of five different chlorides with potassium, lithium, and sodium 
iodides were the same, indicating that the reaction takes place 
between the organic chloride and the iodide ion. The reaction 
constants, calculated as for a bimolecular reaction, are independent 
of the original concentrations of the reactants (cf. A., — li, 240). 
W, 


Relation between the Structure of Organic Halides and 
the Speeds of their Reaction with Inorganic Iodides. III. 
Influence of Unsaturated Groups. J.B.Conant, W. R. Kirner, 
and R. E. Hussey (J. Amer. Chem. Soc., 1925, 47, 488—501; cf. 
preceding abstract).—Measurements of the rates of reaction, with 
potassium iodide in acetone solution, of compounds of the type 
A-CH,Cl, where A is an unsaturated group, indicate that the 
activity of the chlorine atom is roughly proportional to the acidity 
of the corresponding A-OH derivative, to the activity of the 
«-hydrogen atom in the A-CH, compounds, and inversely to the 
basicity of the amines A-NH,. The activation due to the un- 
saturated groups R-CO-, CN-, and Ph is in this order. The corre- 
spondence of activity of the chlorine with acidity of the hydroxyl 
replacing the CH,Cl group is contrary to the prediction of the 
polarity theory. In the series A*[CH,],°Cl, the activation of the 
chlorine atom is not appreciable when A=Ph or CO,Et, if n is more 
than 1, but when A=Bz, the activation of the chlorine persists, 
but is a minimum when »=2. When A=OAc an alternation 
of activity is observed, the activity of the chlorine, when n=2, 
being slightly less than that of the chlorine in butyl chloride. In 
the substituted benzyl chlorides, the activities of the 4-nitro and 
2: 4-dinitro derivatives are in line with the acidities of the corre- 
sponding phenols, whilst the 2- and 4-chloro- and bromo-benzyl 
chlorides show activities much greater than would correspond to 
the enhancement of acidity in the corresponding phenols (cf. 
Franzen, A., 1921, i, 233; Olivier, A., 1923, i, 197, 769). 

2: 4-Dinitrobenzyl iodide, m. p. 69-5—70°, is described. — 


Addition of Gaseous Hydrogen Chloride and Hydrogen 
Bromide to Ethylene and Propylene under the Influence 
of Catalysts. J.P. Wrsavrt, J. J. Dirxkmany, and A. J. RUTGERS 
(Proc. K. Akad. Wetensch. Amst., 1924, 27, 671—685).—Bismuth 
and antimony trichloride and tribromide act as excellent catalysts 
for the additions under investigation. Whereas in presence of 
asbestos, charcoal, burned clay, and asbestos impregnated with 
barium chloride, no addition takes place between hydrogen chloride 
and ethylene at 270°, the reaction occurs slowly at the ordinary 
temperature in presence of bismuth trichloride, and proceeds rapidly 
between 120° and 200° without formation of by-products. The 
addition of hydrogen bromide to ethylene takes place more readily ; 
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without a catalyst, the reaction becomes perceptible at 140°, whilst 

with bismuth bromide as catalyst, it proceeds rapidly at 20°. The 

reactions with propylene are still more rapid. [Cf. B., 1925, 336.] 
L. L. B. 


Molecular Compounds of Iodoform and Quaternary Salts. 
Il. W. Srernxopr and R. Bessaritscu (J. pr. Chem., 1925, 
[ii], 109, 230—264; cf. Steinkopf and Schwen, A., 1922, i, 118). 
—Molecular compounds of iodoform with various quaternary salts 
have been prepared to ascertain the conditions of their formation. 
The central atom of the compound, the substituent hydrocarbon 
radicals, and the ionic halogen, as well as the iodoform component 
itself have been varied in those described. In all previously recorded 
compounds of this class (loc. cit.) the ratio of quaternary compound 
to iodoform is 1:1. This is generally the case here, but when 
phenyl and benzyl radicals are both present the ratio is 2:3. The 
molecular compounds are usually prepared by mixing hot alcoholic 
solutions of the components. On cooling they separate out (in 
most cases) in the solid state. In other cases, the tertiary base, 
halogen alkyl, and iodoform are brought together in solution, 
whilst in a few cases combination takes place in the absence of 
solvents. The following compounds are in the 1:1 ratio: tetra- 
ethylammonium iodide-rodoform I[Et,N]----I,CH, m. p. 198— 
200° after darkening at about 180°. Vetrapropylammonium iodide- 
iodoform has m. p. 181—182°. Tetrapropylammonium iodide- 
bromoform, m. p. 76—77°. Tetrapropylammonium iodide-chloro- 
form. Dipropyldiallylammonium todide—iodoform, m. p. about 153°, 
from dipropylallylammonium iodide, decomp. 211°. Tetra-allyl- 
ammonium iodide-iodoform, m. p. 161—162°. The corresponding 
chloroform compound could not be obtained. Benzyltriethyl- 
ammonium iodide—iodoform, m. p. 105°, was made from benzyltri- 
ethylammonium iodide, m. p. 168-5°. Phenylbenzyldimethylam- 
monium iodide-iodoform (2:3); the quaternary component has 
m. p. 156° and not 165° as recorded in the literature. Phenyldt- 
ethylallylammonium iodide-iodoform was obtained as a hard crust 
which could not be recrystallised. Diphenyldimethylammonium 
todide—iodoform, m. p. about 98° to dark orange liquid, 102° green 
liquid (decomp.). Tribenzylammonium iodide adds iodoform in 
the ratio 2:3, forming tribenzylammonium iodide-iodoform, m. p. 
108°. Tribenzylmethylammonium todide-iodoform (2:3) has m. p. 
161—162°. Antipyrine methiodide-iodoform, m. p. 128° (decomp.). 
Quinoline ethiodide-iodoform, m. p. 165—166°. Quinoline ethiodide— 
bromoform’ (1:1), m. p. 146—147°. Triphenylamine, trimethyl- 
ammonium chloride, and trimethylammonium bromide formed no 
additive products with iodoform. Triisobutylamine does not react 
with allyl iodide in the cold, but on warming forms ditsobutyl- 
ammonium iodide, m. p. 272—273°. Similarly, tritsoamylamine 
and allyl iodide gave diisoamylammonium iodide, decomp. above 
260° after softening at 250°, and trimethylamine and octyl iodide 
gave dimethylammonium iodide, m. p. 172—174°. The following 
new sulphonium compounds (all having the ratio 1 amine : 1 iodo- 
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form) are described. Lthyldi-n-propylsulphonium iodide, m. p. 
163°, from dipropyl sulphide and ethyl iodide; ethyldi-n-propyl- 
sulphonium iodide-iodoform, m. p. 98—100°; di-n-propylallyl- 
sulphonium iodide, m. p. 79—80°; di-n-propyl- 
allylsulphonium iodide-iodoform, m. p. 77—78°; triallylsulphonium 
iodide—iodoform, m. p. 82—84°. Of the arsonium salts, only one, 
phenylbenzyldimethylarsonium iodide-iodoform, m. p. 88°, : vivid 
yellow needles, had the 2:3 ratio; the component phenylbenzyl- 
dimethylarsonium iodide has m. p. 119—120°; Burrows and Turner 
(T., 1921, 117, 1378) give 114—115°. Ethylallyldiisobutylarsonium 
iodide—iodoform, m. p. 83°, was prepared from ethylallyldiisobutyl- 
arsonium iodide, m. p. 146—148°. Benzylethyldi-n-propylarsonium 
iodide, m. p. 144°, forms benzylethyldi-n-propylarsonium iodide- 
iodoform, m. p. 75°. Phenylmethyl-n-propylallylarsonium iodide 
was obtained as a very deliquescent, uncrystallisable solid, which 
forms no additive compound with iodoform. Phenylmethyj- 
ethylallylarsonium iodide was obtained as an uncrystallisable liquid. 
Diphenylbenzylmethylarsonium iodide-iodoform has m. p. 116— 
117°. Diphenylmethylallylarsonium iodide-iodoform has m. p. 
56—60°, and was prepared from the arsonium iodide, m. p. 144— 
145°. Diphenyldimethylarsonium todide-iodoform, m. p. 94°, vivid, 
orange-yellow prisms. Diphenyldiethylarsonium iodide and iodo- 
form scarcely showed change of colour in alcohol, but diphenyl- 
diethylarsonium tri-iodide, m. p. 63—64°, was isolated from the 
product. Triphenylbenzylarsonium iodide-iodoform, m. p. 129°, 
was obtained from triphenylbenzylarsonium iodide, m. p. 162°; the 
mother-liquors yielded triphenylbenzylarsonium tri-iodide, m. p. 
136°. Diphenylmethylethylarsonvum bromide, m. p. 147—148°, and 
diphenyldiethylarsonium bromide, m. p. 166—167°, gave no iodo- 
form products like phenyltrimethylarsonium bromide (cf. Stein- 
kopf and Schwen, loc. cit.). An attempt was made to prepare 
co-ordination isomerides of these molecular compounds by acting 
on an additive product of a tertiary base with an alkyl iodide 
according to the equations: I[R,N]+1I,CH=I[R,N]----1I,CH 
and [R,N Triethylamine- 
iodoform, 2NEt,,3CHI,, m. p. 81—83° (contrast Dehn and 
Conner, A., 1912, i, 834), did not react with ethyl iodide. Other 
secondary and tertiary amines which were tried did not react 
with iodoform. Triethylpropylphosphonium iodide has m. p. 178— 
180°; benzyltriethylphosphonium iodide-todoform, m. p. 105°, from 
benzyltriethylphosphonium iodide, m. p. 135°. The additive com- 
pound from triethylphosphine and carbon disulphide when treated 
with iodoform lost carbon disulphide and formed triethylphosphine- 
iodoform, 2Et,P ----31,CH, m. p. 122—123°. The ease with which 
the carbon disulphide is displaced is better expressed by the formula 


Et,P---- {s>c than by that of Hantzsch and Hibbert (A., 1907, 
i, 496). Triethylphosphine sulphide did not add iodoform, but 
the methiodide gave triethylphosphine sulphide methiodide-iodoform, 
I[Et,PSMe]----2I,CH, m. p. 84° (the only instance of the ratio 
1:2). The lability of the iodine in ethylene iodide (cf. Finkel- 
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stein, A., 1910, i, 453) is shown by the behaviour of the compound 
towards the hydriodides of the amines when ethylene is liberated 
and a tri-iodide formed, R,NI+C,H,I,—R,NI,+C,H,. Methyl- 
ammonium iodide and ethylene iodide give methylammonium 
tri-iodide, m. p. 35—37°; dipropylammonium iodide, m. p. 230— 
235° (decomp.), gives dipropylammonium tri-iodide, m. p. 58—59° ; 
diisobutylammonium tri-iodide has m. p. 57—58° ; tribenzylammonium 
tri-iodide, C,,H,,NI,, has m. p. 133°. Pyridine hydriodide, m. p. 
190—195°, and not 268° as recorded in the literature, gives pyridine 
hydriodide di-iodide, m. p. 129—130°. Tetrapropylammonium tri- 
iodide, C,.H,,NI,, has m. p. 98°. Antipyrine methiodide and 
ethylene iodide gave antipyrine methiodide di-iodide, m. p. 132— 
133°. Diphenyldimethylarsonium iodide, m. p. 209—211°, and 
not 190°, gives diphenyldimethylarsonium tri-iodide, m. p. 70— 
72°. Trimethylsulphonium iodide and ethylene iodide give tri- 
methylsulphonium tri-iodide, m. p. 38—39°, which with iodoform 
gives trimethylsulphonium iodide-iodoform, m. p. 160—162°. 
The reaction between quinones and quaternary salts does not 
proceed normally. p-Benzoquinone and _ tetraethylphosphonium 
iodide in acetic acid yield a mixture of quinhydrone and tetraethyl- 
——— tri-iodide due to the formation of hydrogen iodide. 

orresponding compounds are formed from dimethyl- and diethyl- 
diphenylarsonium iodides. Chloranil and quinoline ethiodide react 
in acetic acid to form tetrachloroquinol and a very unstable 
molecular compound, for which the formula I,----OC,Cl,0---- 
[C,,H,,N]I is suggested. No general rules can be deduced from 
the investigation. The iodoform compounds are more stable than 
those of bromoform and chloroform, the strength of the co-ordin- 
ative linking being conditioned by the residual valencies of the 
three halogen atoms. 


Action of Chlorine Monoxide on Organic Compounds. S%. 
GoLpscuMipT and H. Scuiisster (Ber., 1925, 58, [B], 566—571).— 
Chlorine monoxide is prepared by the action of chlorine on mercuric 
oxide obtained by the action of an excess of pure sodium hydroxide 
solution on mercuric nitrate, washed frequently with water, dried 
at 110°, and finally heated for 10 mins. at 280°. The gas is condensed 
in a suitable flask, from which it is transferred by a current of carbon 
dioxide to the substance under investigation, cooled to —20° and 
either used in large excess or dissolved in carbon tetrachloride, 
whereby risk of explosion is avoided. With saturated organic 
compounds, the products appear to be identical with those obtained 
by the use of chlorine, oxygenated compounds not being isolated ; 
thus chloroacetone, ethyl chloroacetoacetate, and chlorinated 
cyclohexanes are produced from acetone, ethyl acetoacetate, 
and cyclohexane, respectively. Trichloroethylene yields chloral, 
pentachloroethane, and octachlorodiethyl ether, (CCl,-CHC1),0, m. p. 
40—42°, which is converted by hydriodic acid into ethane. The 
above constitution is preferred to the alternative structure, 
(CHC1,°CCl,),,0, since the solid compound is accompanied by a 
liquid of the same analytical composition the existence of which is 
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accounted for by the presence of two asymmetric carbon atoms in 
the molecule and the consequent production of two inactive iso- 
merides. Tetrachloroethylene yields hexachloroethane and, possibly 
trichloroacetyl chloride. cycloHexene gives a substance, C,H,OCI, 

CH b. p. 66—67°/9 mm., which could not be freed 

completely from dichlorocyclohexane; it is formed 
fH. OH by loss of hydrogen chloride from the primary 
>O additive product of chlorine monoxide, and appears 
H, CCl to have the constitution I. Dichlorodicycloheryl 
a I ether, m. p. 69°, is also produced. 

CH, (t.) Indene yields a chloroindene oxide, C,H,OCI, b. p. 
106—115°/5 mm., and a substance, C,gH,,0,9Cls, m. p. 125°, which 
appears to be derived in a complex manner from two indene 
molecules. 


Preparation of Pure Methyl Alcohol. H. Hartuey and H. R. 
Rakes (J. Chem. Soc., 1925, 127, 524—527).—Methyl alcohol 
is dehydrated by twice fractionating (<2 drops/sec.) through a 
Hempel column having an effective length of 1-3 metres, then 
refluxed under the column with aluminium-amalgam (3 g. per litre), 
and again fractionated. For the removal of ammonia, the dehy- 
drated alcohol is refluxed for 6 hrs. under a column packed with 
freshly-dehydrated copper sulphate, and then rapidly distilled 
through this column. Methyl alcohol having a specific conductivity 
of 0-04 reciprocal megohm is obtained. Distillation of the pure 
alcohol over silver nitrate, in order to remove reducing agents, is 
not necessary. 

To test for acetone in technical methyl alcohol a concentrated 
solution of mercuric cyanide in 6N-sodium hydroxide is mixed 
with an equal volume of the sample, and the mixture warmed to 
boiling. A white precipitate indicates the presence of a ketone; 
a mixture of ketone and aldehyde produces a precipitate which 
darkens when kept. When the impurities are present singly, 
0-002°% of acetone or 0-004°, of formaldehyde may be detected. 

For the rapid determination of water with an accuracy of 0-02% 
the method of Weaver (A., 1915, ii, 21) is convenient. Density 
measurements allow the determination of water to at least 0-01°%, ; 
the mean value d?=0-78641 was obtained, using different samples 
of pure alcohol. Relative viscosity determinations may also be 
used, when the limit of accuracy is 0-025%; the absolute viscosity 
of methyl alcohol was found to be 0-00545 at 25° (water 0-00895). 
The most sensitive test for water is the determination of the electrical 
conductivity of a dilute alcoholic solution of hydrogen chloride; 
A® at 0-001N was depressed from 181-5 to 181-0 by less than 
0-01% of water. C.J.S8. 


isoPropyl, Propyl, and Ethyl Alcohols: Refractive Indices. 
C. T. Bennett and D.C. Garratt (Perf. and Essent. Oil Rec., 1925, 
46, 18).—The densities and refractive indices of mixtures of 
isopropyl, propyl, and ethyl alcohols and water are tabulated. 
B. F. 
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Influence of Constitution on the Rotatory Power of Optically 
Active Substances. XIX. Influence of Acetylenic Linkings. 
H. Rupe and F. Vonarscu (Annalen, 1925, 442, 74—92).—The 
rotatory powers of the esters of (§-methyl-Ay-butinen-8-ol and 
y-methyl-A°-pentinen-y-ol, and of the corresponding olefinic and 
saturated alcohols, with five optically active acids, campholic acid, 
bornylenecarboxylic acid, camphanecarboxylic acid, camphoryl- 
ideneacetic acid, and camphorylacetic acid have been determined. 
The campholic esters of the two acetylenic alcohols show pronounced 
anomalous dispersion and differ markedly from the corresponding 
olefinic esters. In these esters, the carboxyl group is one of the 
groups attached to the asymmetric carbon atom and the acetylenic 
linking is thus near enough to the latter to exercise a disturbing 
influence (cf. A., 1917, i, 538). A similar but much less pronounced 
anomaly appears in the two acetylenic esters of camphanecarboxylic 
acid, in which, owing to the presence of three asymmetric carbon 
atoms in the molecule, the slighter anomalous dispersion may 
simply express the resultant of different dispersion effects produced 
with the separate asymmetric carbon atoms (cf. A., 1920, i, 748). 


- The camphorylideneacetic esters of the two acetylenic alcohols can 


be obtained in a solid form showing normal rotatory dispersion 
and normal rotatory power. The liquid form of these esters is a 
mixture of this solid form with a lower-melting form having a 
much smaller specific rotatory power, and the absence of anomaly 
in these cases also is probably to be attributed to opposite effects. 
producing a normal dispersion curve. 

y-Methyl-A*-pentinen-y-ol, OH*CMeEt:C:CH, b. p. 120—121°, 
d? 0-8665, was obtained by the action of sodamide on a mixture of 
acetylene and methyl ethyl ketone. The following esters were 
prepared by interaction of the alcohol with the acid chloride in pyridine 
solution. y-Methylbutinenyl campholate, b. p. 120—121°/10 mm., 
d? 0-9398, [a]? 21-96°; y-methylbutenyl campholate, b. p. 119— 
120°/10-5 mm., d? 0-9255, [a] 31-76°; y-methylbutyl campholate, 
b. p. 123—124°/11 mm., dj’ 0-9185, 31-98°; y-methyl-A°- 
pentinenyl campholate, b. p. 137—138°/13 mm., dj 0-9416, [«]%} 
23-91°; y-methyl-A*-pentenyl campholate, b. p. 134—-135°/10-5 mm., 
d? 0-9305, [a]p 33-14°; y-methylpentyl campholate, b. p. 139— 
140°/11 mm., d? 0-9236, [«]j 31-85°; the ester of bornylene- 
carboxylic acid with y-methylbutinenol has b. p. 130—130-5°/9 mm., 
d? 0-9795, 104-52° ; with y-methylbutenol, b. p. 130—131°/10 mm., 
d? 0-9596, [a]? 100-05°; with y-methylbutan-y-ol, b. p. 130— 
130-5°/8-5 mm., dj’ 0-9480, 98-31°; with y-methyl-A®-pentinen- 
y-ol, b. p. 143°/8-5 mm., d? 0-9757, [«]} 100-25°; with y-methyl- 
A’-penten-y-ol, b. p. 142°/10 mm., d? 0-9589, 96-23°; with 
y-methylpentan-y-ol, b. p. 142—143°/9 mm., d? 0-9488, [«]f} 95-40° ; 
the ester of camphanecarboxylic acid with y-methyl-A*-pentinen- 
y-ol, has b. p. 145—146°/8-5 mm., d{° 0-9755, [«]p 40-61°; with 
y-methyl-A*-penten-y-ol, b. p. 144—145°/8-5 mm., d? 0-9626, [a]? 
44-03°; with y-methylpentan-y-ol,b. p. 144—145°/8-5 mm., d? 0-9539, 
[x] 39-67°; with y-methylbutinen-y-ol, b. p. 130—131°/9 mm., 
d? 0-9788, 45-44°; with y-methylbuten-y-ol, b. p. 130— 
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131°/11 mm., d? 0-9604, [«]} 56-18°; with y-methylbutan-y-ol, b. p. 
130—130-5°/9 mm., d? 0-9503, [«]p 56-34°. 

y-Methyl-A’-butinenyl camphorylideneacetate has b. p. 94—96° (in 
high vaguum), m. p. 48—50°. The oil, d? 1-0413, has [«]? 155-98°; 
benzene solution, [«]}} 60-68°. The solid in benzene has [«]? 131-40°. 
y-Methyl-A’-butenyl camphorylideneacetate, b. p. 93—95° (in high 
vacuum) has d® 1-0233, [«]}} 150-31°, and in benzene [«]}} 127-70°. 
y-Methylbutyl camphorylideneacetate, b. p. 95—96° (high vacuum), 
d? 1-0063, 153-71°, has in benzene 132-80°. y-Methyl- 
y-pentinenyl camphorylideneacetate, b. p. 105° (high vacuum), m. p. 
36°, has d? 1-0330, [«]? 150-03°, and in benzene solution [«]7) 65-37°. 
The solid in benzene has [«]} 126-18°. y-Methyl-A’-pentenyl cam- 
phorylideneacetate, b. p. 103—104° (high vacuum), has d? 1-0286, 
151-21°, and in benzene, 129-53°; and +y-methylpentyl 
camphorylideneacetate, b. p. 103—104° (high vacuum), dj? 1-0052, 
[a] 146-91°; and in benzene, [«]j} 127-37°. y-Methyl-A’-butinenyl 
camphorylacetate, has b. p. 178—i80°/11-5 mm., 92—93° in high 
vacuum, d;’ 1-0376, [«]} 60-25°; the y-methyl-A’-butenyl ester has 
b. p. 92—93° (high vacuum), d? 1.0213, [x]p 64-79°; the y-methyl- 
butyl ester, b. p. 178—180°/10-5 mm., 93—94° in high vacuum, 
d? 1-0042, [a]i} 65-42°; the y-methyl-A’-pentinenyl ester, b. p. 
188°/13-5 mm., 102—103° (high vacuum), d? 1-0279, [«]} 63-27°; 
y-methyl-A’-pentenyl ester, b. p. 188—190°/14-5 mm., d? 1-0283, 
[a] 65-30°; and the y-methylpentyl ester, b. p. 188—190°/12°5 
mm., 102—103° in high vacuum, dj’ 1-0047, [«]p 64:26°. The values 
for [«]?, [x}i., and [«}? are quoted in all cases. R. B. 


Constitution of the Boric Acids and some of their Deriv- 
atives. P. H. Hermans (Z. anorg. Chem., 1925, 142, 83—110).— 
The work is chiefly concerned with compounds of boric acid with 
polyhydroxy-alcohols and acids, but their constitution has served 
to throw light on that of the polyboric acids. The experimental 
results and theories of previous workers are discussed at some 
length. The view is held that the boric acids are co-ordination 
compounds, boron having the co-ordination number 4. Thus 
metaboric acid is [O°B:O|H and orthoboric acid [(HO),B:O]H 
but the latter can also exist in the tautomeric form B(OH);, which 
is predominant in organic solvents, giving rise to esters such as 
B(OAc),, and in aqueous solution thus explaining its weakly 
acid nature. The compounds of boric acid with «8 and ay glycols 
are probably mixtures of [(RO),B:O]H with the tautomeric form 
(RO),B-OH. The former explains the weakly acid properties and 
the latter the volatility and solubility in organic solvents. To 
account for the increase of acidity brought about by treating boric 
acid with aqueous solutions of certain polyhydroxy compounds 
such as pyrocatechol and citric acid, it is assumed that derivatives 
of a hypothetical acid [(HO),B(OH),JH are formed, but that this 
only happens when the hydroxyl groups of the hydroxy compounds 
are (after Béeseken’s theory) “favourably ”’ oriented in space. 
The following compounds are described. §6-Dimethylpentane-86- 
diol boric acid, m. p. 102°, b. p. 228°; 88-dimethylhexane-88-diol 
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boric acid, m. p. 483—45°, b. p. 99—100°/5 mm.; pentane-d- 
diol boric acid, m. p. 68°; pinacone boric acid, m. p. about 70°; 
mono- and di-potassium cis-cyclohexane-1 : 2-diol borate; dipotass- 
ium cis-cyclopentanediol borate; monopotassium cis-1:2- and 
2 : 3-tetrahydronaphthalenediol borate; potassium cis-1 : 2-indandiol 
borate ; monopotassium phenylglycol borate; potassium dicitric 
borate; potassium dipyrocatechol borate; zine disalicylic borate ; 
dicyclopentane-1-hydroxy-1-carbonyl boric acid, m. p. 225°; mono- 
potassium cis-cyclopentane-1 : 2-diol borate. N. H. H. 


Purification of Glycerol from Volatile Fatty Acids and their 
Esters. A. Kaman and R. Opiar (Monatsh., 1925, 45, 215— 
222).—A numberof samples of glycerol to which 0-2% of butyric 
acid had been added were distilled under diminished pressure with 
and without the addition of sodium hydroxide (a) by means of super- 
heated steam, (b) in a current of hydrogen, and the distillates col- 
lected in two receivers in series. The acid value of the original 
glycerol was 0-04, but in no case was the acid value of the glycerol 
in the first receiver (practically all) less than 0-07 to 0-09, even 
when the equivalent of alkali hydroxide added was three times 
that of the acid present. The ester content of the distillate was 
increased by the addition of alkali hydroxide to the distilling flask, 
especially in the case of superheated steam. This is considered to 
be due to ester formation by the action of glycerol on the sodium 
butyrate (glycerolysis). The residue in no case contained more 
than half of the free or esterified fatty acid originally present, as 
sodium salt. [Cf. B., 1925, 325.] A.C. 


Solubility Curves in the Systems Mannitol-Boric Acid- 
Water and cis-Tetrahydronaphthalene-1 : 2-diol-Boric Acid- 
Water at 25°. P. H. Hermans (Z. anorg. Chem., 1925, 142, 
111—115; cf. i, 500).—At 25°, neither system shows the form- 
ation of a compound. A mutual increase in the solubility of the 
components occurs in both cases but is much greater in the first 
system. N. H. H. 


Preparation of Ethers. H. Wuyts (Compt. rend., 1925, 180, 
671—673).—Details of the preparation of ethers from propyl, 
butyl, and amyl alcohols are given (cf. A., 1924, i, 710) and the 
following azeotropic mixtures, involved in the separation of the 
products, have been characterised: binary mixture, b. p. 117-25°, 
containing 88°, of n-butyl alcohol, b. p. 117-5°, and 12% of n-butyl 
ether, b. p. 141-9°; ternary mixture, b. p. 74-8°, 20-2°% of n-propyl 
alcohol, b. p. 97:3°, 11-79% of water, and 68-1% of n-propyl ether, 
b. p. 90-°7°; ternary mixture, b. p. 91°, 42-9% of n-butyl alcohol, 
29-39%, of water, and 27-7% of n-butyl ether; ternary mixture, 
b. p. 94:4°, of isoamyl alcohol, b. p. 131-5°, water, and isoamyl 
ether, b. p. 171°; ternary mixture, b. p. 95-9° of n-amyl alcohol, 
b. p. 138°, water, and »-amyl ether, b. p. 188. G. M. B. 


Hypochlorous Acid and the Alkyl Hypochlorites. M. C. 
Taytor, R. B. McMuLLin, and C. A. Gammat (J. Amer. Chem. Soc., 
1925, 47, 395—403).—A stable solution of ethyl hypochlorite is 
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obtained by passing chlorine into a stirred suspension of calcium car- 
bonate (25 g.) in water (1 litre) until 25 g. of chlorine are absorbed. 
The excess of carbonate is removed by filtration and the filtrate 
shaken with a 2°% solution of ethyl alcohol in carbon tetrachloride. 
Ethyl hypochlorite is formed and remains dissolved in the carbon 
tetrachloride, which can be freed from chlorine by washing with 
sodium hydrogen carbonate solution. The solution loses chlorine 
slowly, and ethyl acetate is formed in good yield. Ethyl hypo- 
chlorite reacts with alkali hydroxides to form hypochlorites free 
from chlorides. Hypochlorites of glycerol, glycol, or ethylene 
chlorohydrin could not be obtained. Ethyl hypochlorite is hydro- 
lysed in saturated aqueous solution (0-464) to the extent of 69%, 
and to more than 90°% in dilute aqueous solution. The distribution 
of ethyl hypochlorite between carbon tetrachloride and water was 
studied, and the results were applied to the determination of ethyl 
alcohol in spirituous liquors. [Cf. B., 1925, 297.] F. G. W. 


Reactions of Ethyl Hypochlorite with Organic Substances. 
8S. Gotpscumipt, R. Enpres, and R. (Ber., 1925, 58, [B], 
572—577).—Ethyl hypochlorite frequently undergoes spontaneous 
and vigorous decomposition with production of ethyl acetate and 
chlorinated acetaldehyde when preserved at the atmospheric tem- 
perature, but its solutions in carbon tetrachloride are sufficiently 
stable at a low temperature to permit its action on organic com- 
— to be examined. In general, it appears to undergo hydro- 
ysis to ethyl alcohol and hypochlorous acid with subsequent 
addition of the latter at an aliphatic double bond; thus amylene, 
cyclohexene, and indene yield the corresponding chlorohydrins, the 
first and third of which have b. p. 141—143° and 101—102°/2 mm., 
respectively. Direct addition of ethyl hypochlorite is observed in 
the case of 1: 4-dihydronaphthalene, which yields a mixture of 
3-chloro-2-ethoxy-1 : 2: 3: 4-tetrahydronaphthalene and 2: 3-di- 
chloro-1 : 2 : 3: 4-tetrahydronaphthalene. Phenylacetylene yields 
exclusively ww-dichloroacetophenone, b. p. 138—140°/13 mm., 
which is identified by oxidation to benzoic acid and conversion into 
the dioxime of phenylglyoxal. The double bond of aromatic com- 
pounds reacts very sluggishly with ethyl hypochlorite. Benzene 
and anisole remained unaffected under widely varied conditions, 
whereas the more reactive phenol and quinol yield o- and p-chloro- 
phenol and 2 : 3-dichloroquinol, respectively. The possibility that 
change occurs owing to the preliminary formation of phenyl hypo- 
chlorite is excluded by the observation that o-nitrophenol does not 
react with ethyl hypochlorite. The ester is particularly suitable for 
the chlorination of primary and secondary amines; thus ethyl- 
amine yields ethyldichloroamine. Acetaldehyde gives a mixture 
of chloroacetaldehyde and its acetals, whereas monochloroacetone 
and benzoyl chloride are obtained from acetone and benzaldehyde, 
respectively; it is possible that chlorine, formed by secondary 
action, takes part in these changes. 

Chlorine monoxide, existing in equilibrium with hypochlorous 
acid (cf. Goldschmidt, A., 1919, ii, 227) appears to be the effective 
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agent in the action of aqueous hypochlorous acid on benzene (ef. 
van der Linden, A., 1912, i, 174). H. 


Certain Xanthates. B. CreccoHErti (Gazzetia, 1925, 55, 104— 
105).—The formation of molybdenum xanthate, Mo(S-CS-OEt),, 
m. p. 108° (decomp.), when carbon disulphide is treated wit 
alcoholic potassium hydroxide and then with ammonium molybdate 
and dilute sulphuric acid, is confirmed. Cadmium xanthate, similarly 
obtained, turns orange-red at 159°, and becomes brown, and 
decomposes without melting at 270°. 


Preparation of Organic Acids by the Grignard Reaction. 
D. Ivanov (Bull. Soc. chim., 1925, [iv], 37, 287—296).—Carboxylic 
acids are obtained in good yield by the action of carbon dioxide on 
Grignard reagents at low temperatures and with agitation. Thus 
with magnesium butyl chloride (or bromide), valeric acid is obtained 
in 80% (or 86%) of the theoretical yield by reaction for 1 hr. at 
—20°. At low temperatures, the principal by-product is dibutyl 
ketone (14%), together with some tributylcarbinol. At higher 
temperatures, tributylcarbinol is obtained in yields amounting to 
45—51%, whilst the yield of valeric acid falls to 8—9°%. Similarly 
the following acids have been obtained, in the yield indicated, by 
reaction for 1 hr. at —20°: propionic acid, 72°; n-butyric acid, 
77%; phenylacetic acid, 79°/,; benzoic acid, 80%. 

Tributylearbinol, (CyHy),C°OH, m. p. 20°, b. p. 120°/10 mm., 
230—235°/760 mm. (with partial dehydration), di§ 0-844, nj} 1-4448, 
obtained as a by-product in the preparation of valeric acid, or by the 
action of magnesium butyl bromide on dibutyl ketone, on de- 
hydration with oxalic acid gives ««-dibutylpent-At-ene [e-butyl- 
A’-nonene], b. p. 90°/10 mm., 215-5—216-5°/760 
mm., d} 0-7745, n¥} 1-4375. On hydrogenation in ethereal or acetic 
acid solution in the presence of platinum-black, the latter yields 
tributylmethane [«-butylnonane], b. p. 217°5—218-5°, 0-7635, 
1-4273 (cf. Gilman and Parker, this vol., i, 228). R. B. 


Decomposition of Acids in the presence of Metallic 
Chlorides. A. Mamue (Bull. Soc. chim., 1925, [iv], 37, 305— 
311).—The vapours of saturated fatty acids are readily decomposed 
when passed over metallic chlorides at 570—600°, and the decom- 
position proceeds more readily as the number of carbon atoms in 
the acid molecule increases. Thus acetic acid is only slightly 
decomposed by sodium chloride at 580°, and less still by calcium 
chloride. The decomposition, as in the presence of copper powder 
(A., 1922, i, 803), appears to proceed in two ways. The main 
reaction yields a symmetrical ketone. With the lower members 
of the series, which yield diethyl ketone and acetone, this ketone 
largely escapes further decomposition and is collected in the liquid 
products of reaction. With the higher fatty acids, from butyric 
acid and isovaleric acid onwards, the ketone formed undergoes 
decomposition into carbon monoxide and ethylenic hydrocarbons. 
The second mode of decomposition yields carbon dioxide and 
saturated hydrocarbons. With isobutyric acid and sodium chloride 
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this mode of decomposition does not occur, and in the case of 
hexoic acid, where it is at a maximum, the gases collected only 
contain 14° of saturated hydrocarbons. Liquid olefines first 
appear with isovaleric acid. Oleic acid with calcium chloride 
yields a gas containing 30°, of olefines, together with a liquid con- 
taining unsaturated acids as well as olefines, whilst the residual 
calcium chloride is contaminated with viscous polymerisation 
products; with barium chloride the gas contains 45% of olefines, 
whilst the liquid contains a smaller proportion of unsaturated acids. 
The composition of the reaction products varies slightly with the 
different chlorides used, but the variations may possibly be due to 
the difficulty of tenfperature regulation. Thus metallic chlorides 
do not exert the hydrogenating influence on olefines that finely- 
divided copper does. R. B. 


Conditions of Maximum Stability for some Organic Sub- 
stances. I. Botin.—(See ii, 411.) 


Electrolysis of Alkali Acetates in Methyl-alcoholic Solution. 
J. SALAUZE (Compt. rend., 1925, 180, 662—664).—The substitution 
of methyl alcohol for water as the solvent in the electrolysis of 
sodium, potassium, or ammonium acetate increases the yield of 
ethane to 90—95°, and prevents any oxidation of the material. 
The electrolysis is best conducted with an anode of polished 
platinum in a solvent containing 30% of free acetic acid, which 
maintains the concentration of the acetate. G. M. B. 


Thallium Salts of the Higher Fatty Acids. D. Houpe and 
M. Seim (Ber., 1925, 58, [B], 523—528).—Thallium stearate, m. p. 
119° (corr.), thallium palmitate, m. p. 115—117°, and thallium 
oleate, m. p. 83° (corr.), are prepared by neutralising an alcoholic 
solution of the requisite acid with approximately 0-1N-aqueous 
thallous hydroxide solution. At their melting points, they yield 
turbid liquids owing to the presence of air bubbles. They are 
not hydrolysed to a considerable extent in aqueous solution. Their 
solubilities in water and alcohol (96%) have been measured. 
Thallium oleate is uniformly more soluble than the stearate or 
palmitate, and the differences are particularly marked in 96% 
alcohol at a higher temperature (about 45°). A possible, ready 
method for the separation of oleic from stearic and palmitic acids 
is thus indicated. Bm. W. 


A*-Hypogeic Anhydride. G. O. (Ber., 1925, 58, [B], 
579).—A*-Hypogeic anhydride, (C,,;H,gCO),0, m. p. 60°, is pre- 
pared by the action of acetic anhydride on A*-hypogeic acid at 
160—170°. H. W. 


Fatty Acid Constituents of some Natural Fats. II. Palm- 
kernel Oil. E. F. Armstrrone, J. ALLAN, and C. W. Moore 
(J. Soc. Chem. Ind., 1925, 44, 143—1447r).—Oil from the kernel of 
the West African palm (Hleis guineensis) having saponification 
equivalent 230-2 and iodine value 15-8 gave fatty acids having 
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equivalent 218-1 and iodine value 16-0; these were esterified and 
the esters subjected to fractional distillation under diminished 
pressure in the manner previously described (this vol., i, 353). The 
composition of the fatty acids from palm-kernel oil is heptoic acid 
3, octoic acid 3, lauric acid 52, myristic acid 15, palmitic acid 7-5, 
stearic acid ( ?) 2-5, oleic acid 16, linoleic acid 1°%. F.B 


Structure of Monobasic Unsaturated Acids and their 
Behaviour on Oxidation with Sulphuric-Chromic Acid. 
L. J. Son (Compt. rend., 1925, 180, 833—836).—It has been shown 
that total oxidation of the carbon in unsaturated dibasic acids by 
sulphuric-chromic acid mixture takes place only in those acids 
with a terminal unsaturated linking (this vol., i, 511). It 
is found that the same applies to the monobasic acids. Av-Pent- 
enoic acid behaves exceptionally owing, it is suggested, to the 
formation of a y-lactone in the presence of strong sulphuric acid. 
Undecenoic acid behaves as though it does not contain the CH,: 
group, and it is suggested that the question of the structure of this 
acid should be reconsidered. L. F. H. 


Configuration of the Higher Unsaturated Fatty Acids and 
their Salts. J. Kimone (J. pr. Chem., 1925, [ii], 109, 265— 
272).—An attempt is made to explain why oleic acid does not 
readily take up oxygen whilst the unsaturated acids, linoleic and 
linolenic, having a like number of carbon atoms, do so readily. An 

open ring in the form of a spiral is suggested for 

coon the structure of these acids in which the double 
bond in oleic acid is similarly situated to the y:6 or 

: * lactone position with regard to the carboxy group, 
which may therefore protect the bond from oxidation 

»—— and so cause the relative stability of olive oil. The 

striking solubility of the salts of the higher fatty 
acids (especially when unsaturated) in ether and solvents for 
fats make it very probable that the acids are of the pseudo type. 
The lead salts of oleic, linoleic, and linolenic acids cannot be the 
salts of true acids as dilute sulphuric acid only decomposes them 
into fatty acid and lead sulphate after the lapse of some time, 
even on warming. The solubility of the salts of the unsaturated 
fatty acids is influenced by the m. p. of the salts and of the 
corresponding acid. The lead salts of the polyunsaturated acids 
are much more soluble than that of oleic acid, since the former 
acids have a lower solidifying point. These solubility conditions 
only hold for salts of psewdo-acids, and not for salts the components 
of which are ionically combined. The stronger pseudo character 
of oleic acid as compared with stearic acid is deduced from the 
relative solubility of the lithium salts in water and alcohol. Further 
evidence showing how a double bond may increase the pseudo 
character of an acid is obtained from the investigations of Feigl 
(cf. A., 1923, ii, 880), in which it is shown that the copper salts of 

R—CH—C—R 
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the oxime contains only alkyl radicals, but not if phenyl radicals 
are present. 

[With C. B. von Motrtini and (Miss) I. Benep1K.]—The following 
metallic salts of unsaturated fatty acids are described: Calcium 
oleate, m. p. 83-—84°; mercury elaidate, m. p. 115°; silver elaidate ; 
calcium elaidate, m. p. 137° ; calcium linolenate, m. p. 74° (indefinite) ; 
calcium erucate, m. p. 102—103°; calcium palmitate; copper 
palmitate, m. p. 138° after becoming transparent above 103°; iron 
palmitate, m. p. about 182°; calcium stearate, m. p. 179—180°; 
calcium laurate. A. C. 

Chemistry of the Three-carbon System. III. «(-3y 
Change in Unsaturated Acids. G. A. R. Kon and R. P. Linsteap 
(J. Chem. Soc., 1925, 127, 616—624).—The change from «f to Sy 
form, >C:CHX —> has been examined, 
in the case of acids possessing a low degree of mobility, with a view 
to ascertain the point of equilibrium. cycloPentylideneacetic acid, I, 
when treated with concentrated aqueous potassium hydroxide, 
passes into A'-cyclopenteneacetic acid, IT. 


Hy coq. Hy CH. 

CO,H H, CH,°CO,H (I1.) 
cycloPentanolacetic acid, previously described by Harding and 

Haworth (T., 1910, 97, 486) as melting at 76° and as a semihydrate, 

is anhydrous and has m. p. 77°. 

An acid, b. p. 217—218°, previously described by Fichter, Kiefer, 
and Bernouilli (A., 1910, i, 88) and stated to be «8-diethylacrylic 
acid, is now shown to be §-ethyl-A®-pentenoic acid, 

CHMe:CEt-CH,°CO,H ; 
it has b. p. 133—134°/24 mm. or 217°/763 mm., d?” 0-9727, nj" 
1-45073, [Rz] 35-44; acid chloride, b. p. 60—61°/14 mm.; p-toluidide, 
m. p. 94°; amide, m. p. 113—114°; ethyl ester, b. p. 183°/755 mm., 
0-9134, 1-43668, [Rz]p 44:75. The acid readily absorbs 
bromine to form a dibromide, and when boiled with 50°/, sulphuric 
acid yields 8-ethylvalerolactone. The isomeric $8-diethylacrylic 
acid [8-ethyl-A*-pentenoic acid], has b. p. 129°/23 
mm., d}* 0-9682, nj}* 1-46270, [Rz]) 36-42; acid chloride, b. p. 
85°/25 mm., p-toluidide, m. p. 80-5°; amide, m. p. 89°; ethyl ester, 
b. p. 87—88°/23 mm., 187—188°/755 mm., di** 0-90955, 
1-44542, [Rz], 45-72. When oxidised with alkaline permanganate 
68-diethylacrylic acid yields diethyl ketone and oxalic acid, and 
reacts very incompletely with bromine. Treated with 60°% aqueous 
potassium hydroxide, the $8-acid gave a considerable quantity of 
the @y-isomeride; when the Sy-acid was treated similarly only a 
small amount of the @2-acid was formed, thus showing that the 
point of equilibrium is very much on the side of the @y-isomeride. 

8-Methyl-A®-pentenoic acid, CHMe:CMe-CH,°CO,H, has b. p. 
116°/23 mm., 0-97845, 1-44692, [Rz]p 31-15; acid 
b. p. 57°/25 mm.; p-toluidide, m. p. 84°; ethyl ester, b. p. 62°/13 
mm., 0-91633, 1-43638, [Rz]p 40-58. When oxidised with 
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alkaline permanganate, the acid yields acetic acid. §-Methyl- 
g-ethylacrylic acid [8-methyl-A+-pentenoic acid], CMeEt:CH-CO,H, has 
b. p. 121—122°/22 mm., m. p. 45°; acid chloride, b. p. 65°/25 mm. ; 
p-toluidide, m. p. 66—67°; amide, m. p. 92—93°; ethyl ester, b. p. 
67°/24 mm., 0-91413, njj* 1-44110, [Rz], 41-06. Both the 
acid and the ester give on oxidation methyl ethyl ketone. On treat- 
ment with potassium hydroxide $-methyl-8-ethylacrylic acid forms 
the By-isomeride, whereas the reverse change from fy to «8 only 
occurs to a slight extent, but probably somewhat greater than in 
the case of the higher homologue. C. J. S. 


Refractive Index of Chinese Wood Oil and the Structure of 
a- and @-Elzostearic Acids. J. BOESEKEN and (MLLE.) H. J. 
RAvVENSWAAY (Rec. trav. chim., 1925, 44, 241—243).—-Chinese wood 
oil (d"” 0-942, ni 1-5220) consisting, to the extent of 90%, of the 
glyceride of «-elzostearic («-eleomargaric) acid, m. p. 47°, d® 
0-8980, 15080 (ethyl ester, 0-8968, 0-9074, nj} 1-5038), is 
converted, by exposure for 48 hrs. to the light of a mercury vapour 
lamp, into glyceryl tri-8-ele@ostearate, m. p. 58-5°, 1-1199, 1-5051. 
@-Elzostearic acid, m. p. 67°, 0-8839, 1-4970. Elzostearic 
acid has hitherto been regarded as an isomeride of linoleic acid, 
since its iodine value (160—170) indicates the presence in the 
molecule of two double bonds. The molecular refractivity of the 
a- and @-glycerides and of the free acids and the «-ethyl ester 
show far too high an exaltation, however, for two double bonds 
even if these be conjugated. The exaltation is of the right order 
of magnitude for three conjugated double bonds, as is shown by 
a comparison with the figures for substances such as hexatriene 
and octatriene. Pure linoleic acid, d 0-9050, ni 1-4710 (from 
tetrabromostearic acid), shows no such exaltation. The high 
degree of unsaturation suggested is confirmed by hydrogenation 
experiments with finely-divided nickel as catalyst, the wood oil 
absorbing 7-0—7-9 mols. and ethyl «-elzostearate (distilled in a 
high vacuum) 2-4—2-8 mols. of hydrogen. The elzostearic acids 
are therefore linoleic acids of the constitution 

(cf. A., 1923, i, 533). G. M. B. 

Dependence of Rotatory Power on Chemical Constitution. 
XXIV. Further Experiments on the Walden Inversion. J. 
Kenyon, H. and H. G. (J. Chem. Soc., 1925, 
127, 399—417).—_Sodium ‘“d”’-lactate with ethyl p-toluene- 
sulphonate gives ethyl “d”’-lactate, b. p. 50°/10 mm., d? 1-0345, 
ni, 1-4176; +11-29° (in 80% yield), which with p-toluene- 
sulphony] chloride forms ethyl “‘ d ’’-«-p-toluenesulphonoxypropionate, 
b. p. 164—166°/0-5 mm., d? 1-2010, [«]%,. +53-9° (together with a 
little levorotatory ethyl «-chloropropionate, the yield of which is 
increased by modifying the conditions); “‘d ’’-«-p-tolwenesulphon- 
oxypropionic acid has m. p. 108°, [«]%,, +41-6° in ethyl alcohol; 
m. p. 105—106°, [«]%,, 
+40-4° in ethyl alcohol. Ethyl “ d ’’-«-p-toluenesulphonoxypro- 
pionate with potassium benzoate gives ethyl “ d ”’-a«-benzoylory- 
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propionate, b. p. 153°/12 mm., d? 1-112, ni, 1-5006, [«]$ +24-56° 
(ethyl as prepared from benzoyl 
chloride and ethyl “d’’-lactate has b. p. 149°/10 mm., d? 1-114, 
1:5010, —24-60°), whereas with potassium acetate or 
phenylacetate there is inversion (cf. T., 1923, 123, 44); ethyl 
’-a-acetoxypropionate, b. p. 71—72°/10 mm., 1-0442, nj} 
1-4096, [«]\} —47-63° (acetyl chloride and ethyl “d’”’-lactate give 
ethyl “d”’-«-acetoxypropionate, -+51-54°); ethyl “J”-«- 
phenylacetoxypropionate, b. p. 160—162°/14 mm., d}’ 1-001, x} 
1-4920, —37-61° (ethyl “ d ’’-«-phenylacetoxypropionate, 
+38-54°). Ethyl “d’’-«-bromopropionate and potassium acetate 
give ethyl «-acetoxypropionate, [«]}} —23-1°. It is concluded that 
the inversion of configuration occurs during the interaction of 
potassium benzoate with the ester, and the unsaturated nature of 
the CO,K group may be the main factor favouring the indirect 
reaction. It seems that the nature of the ionised salt is important, 
and, in the following cases, although a change of sign occurs, there 
is great loss of rotatory power: the “/ ”’-ester with lithium chloride 
gives ethyl «-chloropropionate, +-2-82°, whilst the “d ’’-ester 
with sodium bromide gives ethyl «-bromopropionate, «j} —0-58°, 
and with potassium iodide gives ethyl «-iodopropionate, [«]; 
—0-12°. The reaction of the ester with Grignard reagents takes 
place according to the equation MgR-X 
=CHMeX:CO,Et+R-MgO°SO,°C.H,; thus from ethyl «-p-toluene- 
sulphonoxypropionate («j —6-94°) are prepared ethyl «-bromopro- 
pionate, [«] +17-80° (by use of magnesium ethyl bromide), or 
[«]i? +15-84° (by use of magnesium phenyl bromide), and ethyl 
a-iodopropionate, +1-88° (by use of magnesium ethoxyiodide). 
The action of alkylating agents on the ester is accompanied by loss 
of rotatory power: thus sodium ethoxide gives inactive ethyl 
a-ethoxypropionate, but sodium phenoxide gives ethyl “/”’-<- 
phenoxypropionate, [a] —14-56°. The mechanism suggested for 
the action of sodium ethoxide is also applied to the action of 
potassium carbonate on the ‘“/”’-ester, yielding ethyl «-ethoxy- 
propionate, «j} —8-7°, and to the interaction of ethyl “d ’’-lactate 
and ethyl p-toluenesulphonate, yielding ethyl «-ethoxypropionate, 
aj; +1-94°, whereas a different explanation accounts for the high 
rotatory power of the phenylether. Hydrolysis of ethyl «-p-toluene- 
sulphonoxypropionate (aj) —7-26°) with sodium hydroxide, potass- 
ium hydroxide, or silver oxide occurs without inversion of configur- 
ation, but with variable loss in rotatory power. 

It is suggested that the key atom in the p-toluenesulphonoxy 
radical is the ester oxygen atom, and on these lines the resemblance 
with the organic esters of the halogen acids is accounted for. It is 
concluded that ethyl ‘‘/”’-«-bromopropionate has the same con- 
figuration as ethyl ‘‘/ and there- 
fore as dextrorotatory lactic acid, whence it follows that the action 
of magnesium ethyl bromide on the sulphonic ester is indirect. 
The ability of the sulphonic esters to break at the O-S linking 
accounts for their hydrolysis without inversion of configuration. 
The rotatory powers of ethyl d ’’-«-p-toluenesulphonoxyprop- 


4 


ORGANIC CHEMISTRY. i. 509 


ionate are given for various temperatures and wave-lengths and 
in the case of the corresponding acid the data with different solvents 
are given. It is curious that this ester, unlike ethyl “‘d”’-lactate, 
exhibits simple rotatory dispersion. F. M. H. 


Certain Organo-molybdic Complexes. A. HONNELAITRE 
(Ann. Chim., 1925, [x], 3, 5—71).—The investigations of Darmois 
(A., 1921, i, 539; 1922, i, 220, 522; 1923, i, 299, 300, 535; ii, 831; 
1924, ii, 618) have been extended by the author, who has followed 
the course of the neutralisation by a base of a mixture in varying 
proportions of molybdic acid and another acid, both polarimetrically 
and by measurement of the p, of the solution. Binary mixtures 
of molybdic acid with malic, oxalic, succinic, tartaric, mandelic, 
citric, lactic, 8-hydroxybutyric, gallic, and salicylic acids, and with 
pyrocatechol, pyrogallol, and mannitol have been studied by these 
means. §-Hydroxybutyric acid forms no complex compounds 
with molybdic acid, the reaction being specific for the «-hydroxy- 
acids. 

The forms of the curves representing the optical rotation or the 
value of p, in relation to the extent of the neutralisation indicate 
the formation of various complex molybdic compounds. Of these, 
the ammonium mandelate compound, MoO,,2C,H,0,NH,, which is 
of the same type as the compounds obtained by Henderson with 
other hydroxy-acids (T., 1896, 69, 1455; 1899, 75, 542), has been 
obtained crystalline and exhibits the constant specific rotation, 
3-8°, at high dilutions. 

Ammonium dimolybdomalate (cf. Darmois, loc. cit.) is highly 
sensitive towards the action of acids, which cause the rotation to 
change in sign and tend towards a negative limit, which is inde- 
pendent of the nature of the acid used. On the other hand, the 
addition to an acid solution of this complex salt of more alkali 
than suffices to neutralise it, causes a sudden fall in the rotation, 
owing to the decomposition of the complex. Thus, ammonium 
dimolybdomalate serves as an indicator of neutrality, its high 
rotation and the great accuracy of polarimetric measurements 
rendering possible very accurate titration with its help. This salt 
may be employed in a similar manner as a reagent for compounds 


capable of forming complex derivatives with molybdic acid. 


Ring-chain Tautomerism. XII. Derivatives of 6§-Di- 
methyl-«-ethylglutaric Acid. G. A. R. Kon, L. F. Smirz, and 
J. F. Toorps (J. Chem. Soc., 1925, 127, 567—573).—The influence 
of the presence of an a-alkyl group in the $$-dimethylglutaric 
acids on their tendency to ring formation has been further studied. 
The bromo derivatives of the «-ethyl acid exhibit little tendency 
to pass into derivatives of caronic acid, and there is no evidence 
of the existence of ring-chain tautomerism between a keto ring 
and a hydroxy ring such as is shown by the glutaric acids without 
an «-substituent. There is, however, a strong tendency for the 
molecule to undergo disruption with the formation of $-methyl- 
«-ethylbutenoic acid. 


i. 510 ABSTRACTS OF CHEMICAL PAPERS. 


When £8-dimethyl-«-ethylglutaric acid is treated with potassium 
hydroxide or with sulphuric acid (70% by volume), butyric and 
acetic acids are eliminated, and, probably, a lactone (m. p. 82°) 
is formed. When the pole product of the acid is esterified 


with alcohol there is produced a lactonic acid, 
and a neutral fraction consisting of «y-dibromo-ester, which cannot 
be purified by distillation, since it loses ethyl bromide and is partly 
converted into bromolactonic ester. 

When the dibromo-acid chloride is poured into anhydrous formic 
acid, there separates a solid substance from which, by fractional 
separation with benzene, there are obtained trans-«y-dibromo- 
68-dimethyl-«-ethylglutaric acid, m. p. 178° (decomp.), and cis-xy- 
dibromo-88-dimethyl-«-ethylglutaric acid, m. p. 145° (decomp.). 
The mother-liquors from which the cis- and trans-acids separate 
give a bromolactone, m. p. 154—155°, which is also the chief product 
when aqueous formic acid is used instead of the anhydrous acid. 

Hydrolysis of either the dibromo-ester, the dibromo-acid, or the 
dibromolactone with dilute sodium carbonate yields a mixture of 
hydroxylactones, and when aqueous a hydroxide is em- 
ployed -methyl-«-ethylbutenoic acid, m. 49-5°, is produced, 
together with oxalic acid and a small any of a sli, ne as 
208° (decomp.). 


Action of Triethylamine on Adipyl and. -Methyladipyl 
Chlorides. E. Werprxinp, M. MULLER, and C. WEINAND 
(J. pr. Chem., 1925, [ii], 109, 161—174).—A well-dried benzene 
solution of triethylamine reacts vigorously with adipyl chloride, 
forming triethylamine hydrochloride (96% yield) and tricyclo- 
(2,2,1,1,1,1,)-dodecane-5 : 10: 11:12-tetraone (annexed formula), 

m. p. 141—142°; loss by carbonisation, even 

CH, CH, CH at 0-1—0-2mm.,reduces the yield to 10—15%. 
‘co co co to The condensation was carried out in an 

Mout x. atmosphere of dry hydrogen. The suggested 

CH-CH.-CH..CH  ‘Sttucture is supported by the fact that 

2 only two of the ‘CO groups react with 
phenylhydrazine, the remaining two being sterically protected. 
The diphenylhydrazone, C.,H.,0,N,, m. p. 182—184°, gives charac- 
teristic colorations with ferric chloride and potassium dichromate 
in concentrated sulphuric acid solution. Oxidation of the tri- 
cyclododecanetetraone with hydrogen peroxide or sodium peroxide 
gave a dibasic acid, C,)H,,0,, m. p. 171°, the constitution of which 
has not been determined. Potassium and lead salts were prepared. 
Further oxidation led to a mixture from which a saturated acid, 
m. p. 81—82°, was isolated. An attempt to reduce the diketone 
with amalgamated zinc and hydrochloric acid (Clemmensen’s 
method) gave adipic acid. Hydrochloric acid alone also gave 
adipic acid. No hydrogenation took place in the presence of 
palladium. Pyridine reacts with adipyl chloride to form adipic 
acid, but no condensation product. Adipyl chloride reacts with 
ether in the presence of zinc to form ethyl adipate (cf. Wedekind 
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and Haeussermann, A., 1901, i, 536). 6-Methyladipyl chloride did 
not give the corresponding cyclodecane under similar conditions, 
but yielded @-methyladipic anhydride, C;H,)03, b. p. 225—227°/20 
mm.; the reaction was much less vigorous and the result was in 
agreement with the behaviour of the monocarboxyl chlorides 
where polymerisation products with tertiary bases are only capable 
of isolation when the reaction is rapid and violent, otherwise the 
least trace of moisture results in the formation of the corresponding 
acid anhydrides. A. C. 


Relation between Structure and the Sulphochromic Oxid- 
ation. L. J. Stmon (Compt. rend., 1925, 180, 673—675; cf. A., 
1924, i,"481, 567).—The oxidation of a series of acids such as tartaric, 
malic, citric, and the unsaturated acids derived from them and their 
derivatives by the sulphochromic mixture with and without silver, 


gives results in accord with the generalisation previously announced. 
G. M. B. 


Hydrated mesoTartaric Acid. M. Amapori (Aiti R. Accad. 
Lincei, 1925, [vi], 1, 244—246).—The monohydrate of mesotartaric 
acid crystallises in the pinacoidal class of the triclinic system, 
@:b:c=1-5461 : 1: 1-2051, «=83° 13’, B=90° 24’, y=104° 


l-Arabonolactone and some of its Derivatives. L. J. 
Srmon and V. Hasenrratz (Compt. rend., 1924, 179, 1165—1168).— 
l-Arabonolactone, when heated with three parts of methyl alcohol 
for a few minutes, readily yields methyl] arabonate (cf. Boddener and 
Tollens, A., 1910, i, 460). Ribonolactone, m. p. 84—86° (cf. 
Ekenstein and Blanksma, A., 1913, i, 445), is unaffected by similar 
treatment. When heated at 110°, the methyl ester loses alcohol 
and is reconverted quantitatively into arabonolactone. Ethyl 
arabonate, m. p. 126-5°, is prepared similarly to the methyl ester ; 
it is feebly dextrorotatory. Arabonolactone yields a triacetyl 
derivative, m. p. 67°, [x]}? —67-2°, and is converted by benzoyl 
chloride in presence of pyridine into dibenzoyl and tribenzoyl deriv- 
atives, m. p. 200°, [«]i? —37-65°, and m. p. 120°, [«]}} +-24°, respec- 
tively. Methyl and ethyl arabonates both yield tetra-acetyl deriv- 
atives, m. p. 129-5—131°, [«]# —34-1°, and m. p. 68°, [a]? —26-7°, 
respectively. H. J. E. 


Certain Aliphatic Carboxylic Acids. E. Pxuiirri and R. 
Sexa [with E. Hacer and M. Lanpav] (Monatsh., 1925, 45, 273— 
279).—The methods available for the preparation of ethane- and 
ethylene-tetracarboxylic acids and their esters have been investi- 
gated. Alkyl ethylenecarboxylates are obtained so readily and in 
such good yields by Blank and Sampson’s method (cf. A., 1899, i, 
484), that reduction of these substances appears to give the best 
method for preparing the corresponding ethanecarboxylates. 
Reduction of fumaric acid by aluminium amalgam gives succinic 
acid in 50% yield, whilst ethyl ethylenetetracarboxylate was 
reduced in 75% yield; with the free acid, however, the yields were 
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only 10% ; this is attributed to the occluding action of the aluminium 
hydroxide as well as to probable salt formation with the tetra- 
carboxylic acid. 

Skita’s method (cf. A., 1908, i, 855), using colloidal platinum, 
gave nearly quantitative yields of succinic acid with fumaric acid, 
but the yield of ethanetetracarboxylic acid from ethylenetetra- 
carboxylic acid could not be raised above 10% by this method of 
reduction (cf. also Mannich and Ganz, A., 1923, i, 13). 

Potassium ethanetetracarboxylate, CgH,0,K,,2H,O, was prepared 
by the action of potassium hydroxide on the ethyl carboxylate (cf. 
Conrad and Guthzeit, A., 1883, 46). The anhydrous form was 
obtained on long drying at 120° in a vacuum; suspended in 
benzene, it reacted with well-dried hydrogen chloride to form the 
free acid in 80% yield, which is reduced by the slightest trace of 
water. No variation of the method was successful. Buchner’s 
method (cf. A., 1892, 824) for ethanetetracarboxylic acid gives 50°, 
yields and can only be used for small amounts. Sodium ethane- 
tetracarboxylate (+-3H,O), becomes anhydrous at 110°; it could not 
be converted into the free acid as above. Potassium aminoethane- 
tetracarboxylate, C,H,0,N,8H,O, loses only 3H,O in a vacuum at 
110°; further drying causes decomposition. Ethylenetetra- 
carboxylic acid did not form an anhydride on heating with acetic 
anhydride (cf. Staudinger and Kreis, A., 1923, i, 438). A.C, 


Oxidation of d-$-Thiolbutane to d-Butane-{-sulphonic 
Acid ; Rotations of Thio- and Sulpho-carboxylic Acids and 
their Salts. P. A. Levene and L. A. Mrxesxa (J. Biol. Chem., 
1925, 63, 85—93).—The oxidation of d-8-thiolbutane to d-butane- 
8-sulphonic acid involves a reversal of the optical rotation; this 
result is similar to that obtained on oxidising d-amyl alcohol to 
the corresponding valeric acid, and is considered to be generally 
true of such oxidations of alcohols and mercaptans. A consider- 
ation of the optical properties of »-thio- and «-sulpho-acids and 
their mono- and di-basic salts, in relation to the respective strengths 
of the acidic groups involved, leads to the conclusion that an 
a-sulphonic acid belongs to the same optical series, with respect to 
the carboxyl group, as the thio-acid from which it has been formed 
by oxidation, although the substitution by a metal of the hydrogen 
of the thio group and of the sulphonic group has an opposite effect 
in the two cases. d-8-Thiolbutane, prepared by the action of 
alcoholic potassium hydrogen sulphide on d-$-iodobutane, has 
[x]p 15-71°; d-butane-8-sulphonic acid, by oxidation of the above 
compound with nitric acid, has, as barium salt, [«]} —3-06°, as 
free acid [«]} —3-18°. The monosodium salt of d-«-thiolpropionic 
acid has [«}} —4-36°; the disodium salt, [a]? 7:32°. d-a-Sulpho- 
propionic acid has [«]?} 8-94°; monosodium salt, [x]~ 7-30°; disodium 
salt, [«}} —1-66°. Xanthopropionic acid has [a}} 55-51°; sodium 
salt, [a] 20-86°. Xanthosuccinic acid has [a] 38-92°; mono- 
sodium salt, 16-87°; disodium salt, [x]? 3-07°. Thiolsuccinic 
acid has [«]}} 48-71; monosodium salt, [x] 22-12°; disodium salt, 
25-04°; trisodium salt, 19-49°. Sulphosuccinic acid has 
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26-03°; monopotassium salt, 20-88°; dipotassium salt, 
13-83°; tripotassium salt, 25-67°. C. R. H. 


Electronic Theory of Valency and Electrolytic Oxidation 
of Formaldehyde. C. pEL Frresno.—(See this vol., ii, 267.) 


Acyclic Acetals and their Azeotropic Properties. J. 
Bévowk (Bull. Soc. chim. Belg., 1925, 34, 41—55).—The author 
has applied the method used by Ghysels (cf. A., 1924, i, 490) for 
the preparation of formals of primary alcohols to the preparation 
of the corresponding acetals, CH,-CH(OR),, from methyl, ethyl, 

ropyl, butyl, tsobutyl, amyl, and isoamyl alcohols. A mixture of 
the alcohol (5 mols.) and paraldehyde (2 mols.) with 1—2}% of 
the total mass of sulphuric, hydrochloric, or, better, p-toluene- 
sulphonic acid (which prevents the formation of crotonaldehyde) 
is heated under reflux for 10—12 hours, the mixture neutralised 
with the corresponding sodium alkoxide, and fractionally distilled, 
using a Crismer column. Only in the case of methyl alcohol is 
the direct distillation method possible. In the case of methyl- 
and ethyl-acetals, the acetal and the alcohol form a binary azeo- 
tropic mixture from which the acetal is separated by the addition 
of carbon disulphide, which forms a further azeotropic mixture 
with the acetal. In the other cases, most of the acetal remains 
in the residual fraction, the alcohol and water being removed as 
azeotropic mixtures during the distillation. The yields vary from 
60 to 65%. Heterogeneous, binary azeotropic mixtures are formed 
by all the acetals with water, and homogeneous mixtures by methyl- 
and ethyl-acetals with the corresponding alcohol, whilst ternary 
azeotropic mixtures are produced by ethyl and propyl acetals, 
water, and the corresponding alcohol, which are homogeneous and 
heterogeneous, respectively. The compositions and boiling points 
of these mixtures are given. Two acetals have not been previously 
prepared: di-n-butylacetal, b. p. 188-8°/760 mm., d} =0-8493, 
d? 0-8326, n}} 1-4071; and di-n-amylacetal, b. p. 225-3°/760 mm., 
0-8532, d? 0-8374, nj} 1-4169. J. W. B. 


y-Hydroxy-f-ethylhexaldehyde and -Ethyl-A*-hexenalde- 
hyde. V. GricNaRD and A. VESTERMAN (Bull. Soc. chim., 1925, 
[iv], 37, 425—430).—On shaking n-butaldehyde in ethereal solu- 
tion with an aqueous solution of potassium hydroxide, a 65—70% 
yield of y-hydroxy-$-ethylhexaldehyde (cf. this vol., i, 111) is 
obtained. This substance gradually polymerises, being completely 
converted into the dimeride, a white solid, in 6 months. When 
slowly distilled with a trace of iodine (cf. Hibbert, A., 1915, i, 640) 
y-hydroxy-$-ethylhexaldehyde gives a 75—80% yield of {-ethyl- 
A®’-hexenaldehyde (Raupenstrauch, A., 1887, i, 794; Gorhan, A., 
1905, i, 171). On addition of the above aldehydes to ethereal 
solutions of magnesium methyl bromide, y-ethylheptane-38-diol, 
b. p. 126°/10 mm., 0-9281, 1-4498, and y-cthyl-Ay-heplen-a-ol, 
b. p. 84—86°/13 mm., dj** 0-8559, nif* 1-4522, respectively, are 
obtained. On addition to ethyl magnesium bromide, the alde- 
hydes yield the homologues, 8-ethyloctane-ye-diol, b. p. 131°/14 mm., 
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d** 0-9225, 1-4524, and 6-ethyl-A’-octen-y-ol, b. p. 83—86°/ 
8 mm., dj*? 0-8571, nj}? 1-4536. 

The dehydration of the ethylenic alcohols is not accomplished 
satisfactorily by the use of iodine or by the use of sulphuric acid, 
but by passing over heated aluminium an almost quantitative yield 
of the unsaturated hydrocarbons is obtained. By this catalytic 
method were prepared y-ethyl-Acy-heptadiene, b. p. 84—86°/ 
102 mm., d}° 0-7913, n}} 1-4614, and b. p. 105— 
107°/90—95 mm., 0-7981, 1-4655. The exaltations of the 
molecular refractivities of the hydrocarbons due to the conjugated 
systems of double bonds are notable. L. F. H. 


Syntheses by means of the Sodium and Magnesium Deriv- 
atives of Propinine. Yvon (Compt. rend., 1925, 180, 748— 
749).—Methyl A*-propinenyl ketone, CMe?C-COMe, obtained by 
the action of the sodium compound, CMeiCNa, on acetyl chloride, 
has b. p. 132-5—133-5°/772 mm., d” 0-910, n” 1-141; by the action 
of sulphuric acid it yields acetylacetone. With hydrazine it con- 
denses to dimethylpyrazole. The action of trioxymethylene on 
the propinene in presence of magnesium ethyl bromide gives 
A8-butinen-«-ol, CMe?C-CH,-OH, b. p. 52—53°/14 mm., 141— 
143°/760 mm., d” 0-958, n™ 1-453; by the action of acetic anhy- 
dride, this yields the acetate, b. p. 156—158°, d” 0-995, n” 1:434. 
Using chloromethyl ether instead of trioxymethylene, the ether, 
CMe:C-CH,-OMe, b. p. 100—101°/760 mm., d” 0-854, n” 1-423, is 
obtained. 8. I. L. 


Higher Methyl Ketones. G. T. Moraan and E. 
(J. Soc. Chem. Ind., 1925, 44, 108—1101T).—Methyl n-hepty], 
n-octyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl, n-tetradecy]l, 
n-pentadecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, and n-nona- 
decyl ketones (the two last-named being new compounds, m. p. 
61° and 58°, respectively) were obtained in about 60% yield by the 
dry distillation of the barium salt of the corresponding acid with 
3 mols. of barium acetate, in a vacuum, in an iron pot, glass vessels 
not giving satisfactory results. Certain of the ketones were oxidised 
to the carboxylic acids containing one less carbon atom by sodium 
dichromate in sulphuric acid solution. L. F. H. 


Relations between Rotatory Power and Structure in the 
Sugar Group.’ VIII. Some Terpene Alcohol Glycosides of 
Glucose, Glycuronic Acid, Maltose, and Lactose. C. S. 
Hupson (J. Amer. Chem. Soc., 1925, 47, 5837—543; cf. this vol., 
i, 232)—Agreement in the values for the rotation of the terminal 
carbon atom of the carbohydrate chain in menthylglucosides (cf. 
Fischer and Bergmann, A., 1917, i, 467) and menthylglycuronic 
acias (ibid., and Fischer, A., 1911, i, 217) calculated, on the 
principle of optical superposition, from both series of derivatives, 
indicates that this principle applies to these groups, and probably 
also to the bornylglucosides (cf. Fischer and Raske, A., 1909, i, 
365; Himilainen, A., 1913, i, 639). Rotations of menthyl- 
maltosides and -lactosides, calculated using the values, for the 
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terminal carbon atoms and the menthyl group, derived from the 
rotations of the glucosides and glycuronic acids, are in good agree- 
ment with published data. From similar considerations, it is 
concluded that the anhydromenthylglucoside and the anhydro- 
methylglucoside of Fischer and Zach (A., 1912, i, 239) are not 
derivatives of the same anhydroglucose. Assuming the structure 


O 
CO-CH(OH)-CH-CH-CH(OH)-CH:-OH for d-glycuronolactone, it is 
= 


pointed out that this compound, as well as many derivatives of 
glycuronic acid, should occur in «- and $-forms. F.G. W. 


Synthesis of Phosphoric Acid Esters. II. Synthesis of 
some Glucose Monophosphoric Acid Esters and their 
Behaviour towards Yeast. 8. Komatsv and R. Nopzu (Mem. 
Coll. Sci. Kyoto, 1924, 7, 377—387).—z«-, y-, and ¢-Glucose hydro- 
gen phosphates are not fermentable by living yeast but the «- and 
y-esters are rapidly fermented by zymin at a rate comparable with 
the fermentation of dextrose in the presence of phosphates. These 
two esters accelerate the rate of fermentation of dextrose by zymin, 
and the y-ester accelerates the fermentation of dextrose by zymin 
washed free from the co-enzyme. The esters, therefore, would 
seem to play an important réle in fermentation, but their rotatory 
powers are not the same as that of the phosphate isolated from the 
fermentation product of dextrose by Robison (A., 1923, i, 86). 
The barium «-glucosephosphate obtained by the action of phos- 
phoryl chloride and barium hydroxide on penta-acetylglucose in 
ether, is a white powder, [«]/-+14-9°, which reduces Fehling’s 
solution only on long boiling or hydrolysis with acids; the hydro- 
lysis yields a strongly dextrorotatory product. ‘The ester gives an 
osazone, m. p. 203—204°. y-Glucose hydrogen phosphate was 
obtained by the partial hydrolysis of y-diisopropylideneglucose 
phosphate and converted into its bariwm salt, [«])+29-2° in water, 
which reduces Fehling’s solution readily. ¢-Glucose hydrogen 
phosphate was prepared in a similar manner to the corresponding 
hydrogen sulphate (A., 1922, i, 986; 1923, i, 441) by the action of 
phosphoryl chloride on dextrose in pyridine, and converted into 
the barium salt, which had [«])+-19-1° in water, and readily reduced 
Fehling’s solution. Evidence is adduced to support the view that 
Neuberg’s phosphoric ester (A., 1910, i, 610) has the constitution 
assigned to the last-named ester. L. F. H. 


Degradation of Mercaptals of Monosaccharides and a New 
Synthesis of Alkyl Glucosides. E. Pacsvu (Ber., 1925, 58, [B}, 
509—513).—d-Glucosedibenzylmercaptal (cf. Lawrence, A., 1896, 
i, 272; Pacsu, A., 1924, i, 712) when treated with mercuric chloride 
(1 mol.) in hot, absolute ethyl-alcoholic solution gives «-benzylthio- 
glucoside, m. p. 112—114°, [«]}i}+176-1° in aqueous solution, in 
about 81% yield (cf. Schneider and Sepp, A., 1916, i, 792; 1918, 
i, 252). A mixture of «- and §-methylglucosides, in combined yield 
of 90-5%, is produced when d-glucosedibenzylmercaptal is heated 
with an excess of mercuric chloride in absolute methyl-alcoholic 
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solution; after removal of precipitated benzylthiolmercurichloride, 
the filtrate is treated with hydrogen sulphide to remove excess of 
mercury, filtered, neutralised with silver carbonate, and evaporated 
under diminished pressure. «-Methylglucoside predominates greatly 
in the product of the reaction, but the precise ratio of the « to 
compound appears to depend largely on the duration of heating. 
H. W. 


Starch. II. Constitution of Polymerised Amylose, 
Amylopectin, and their Derivatives. A. R. Line and D. R. 
Nanut (J. Chem. Soc., 1925, 127, 629—636).—When a solution of 
““amylose”’ is treated with a small quantity of barley or malt 
diastase at py 4-5, it is converted rapidly and quantitatively into 
maltose, the optimum temperature for barley diastase being 45°, 
and for malt diastase 30—40°. Scarcely any action occurs at 70°. 
By the action of maltase at 38° on the osazone of the trihexose 
derived from amylopectin, there are produced glucosazone and 
tsomaltose, and by the action of emulsin, at the same temperature, 
maltosazone and dextrose are formed. It is therefore concluded 
that the trihexose is -glucosidomaltose, 

The product obtained by the action of malt diastase at 70° on 
amylopectin, and consequently on «f-hexa-amylose, consists of 
8-glucosidomaltose only. 

In starches containing amylose and amylopectin only, these 
are present in the proportion 66-6% and 33-3%, respectively. 
The low result obtained by other investigators is due to the fact 
that about 25°, of the amylose in the starch granules is in a crystal- 
loidal phase which is readily extracted by water or dilute alkali, 
whilst the remainder is in a colloidal phase uniformly dispersed 
in the amylopectin layers and resists extraction. By the action 
of barley diastase at 50°, the amylose is converted into maltose, 
which may be determined by its reducing power, and the amylo- 
pectin is dephosphated and depolymerised, whilst any hemicellulose 
is left unaltered and may be removed by filtration. C.J.8. 


Starch. III. Nature and Genesis of the Stable Dextrin 
and of the Maltodextrins. A. R. Line and D. R. Nanai (/. 
Chem. Soc., 1925, 127, 636—651)—When «§$-hexa-amylose is 
treated with malt diastase between 30° and 70° in the absence or 
presence of maltose, it gives a series of intermediate compounds 
between this and $-glucosidomaltose (cf. preceding abstract). In 
the absence of maltose, the products are 1 part of maltose and 
2 parts of isomaltose, whereas in the presence of maltose the pro- 
ducts depend on several factors, but the limit is 2 parts of maltose 
to 1 part of isomaltose. The optimum temperature is about 50°. 
In the presence of maltose, amylopectin undergoes hydrolysis with 
malt diastase, one-third being converted into maltose and the 
remainder into stable dextrin. Stable dextrin is not produced by 
the hydrolysis of «$-hexa-amylose with malt diastase under these 
conditions. 

Stable dextrin has been isolated in almost theoretical yield from 
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the products of the action of malt diastase on starch at 40°, as a 
white powder having [«], 185° and R 14. It appears to be a 
mixture of two substances, as it can be fractionated by 86% alcohol 
into a soluble portion having [«], 174-6°, R 38-7, and M=693, 
almost identical with the maltodextrin-8 of Ling and Baker (T., 
1895, 67, 702, 739); the other component has a much higher 
molecular weight and probably contains C,,. The components 
are believed to be present in the proportion of 1 part of the substance 
corresponding with maltodextrin-8 and 2 parts of the tetra-amylose. 
The fundamental unit of stable dextrin is regarded as composed 
of four hexose residues and consists partly of a closed-chain and 
partly of an open-chain complex. When stable dextrin is hydro- 
lysed, there is no appreciable difference in the velocity of reaction 
whether maltose is present or absent. When hydrolysed with malt 
diastase in the presence of 80° of maltose equal parts of maltose 
and isomaltose are formed. Stable dextrin is acted on slowly by 
maltase to form isomaltose, and by emulsin, giving ‘somaltose and 
dextrose. C.J. 8. 


Starch. IV. Nature of the Amylohemicellulose Con- 
stituent of certain Starches. A. R. Line and D. R. Nawngi 
(J. Chem. Soc., 1925, 127, 652—656).—The hemicellulose present in 
certain starches, such as barley, wheat, rice, etc., is not acted on 
by the diastase of unmalted barley at 50°, whilst the other two 
constituents of the starches are hydrolysed or rendered soluble 
by this enzyme. By this means, “ amylohemicellulose’’ may 
be isolated from starch. Hemicellulose is a white powder practically 
insoluble in water, and when hydrolysed with dilute mineral acids 
silica separates from the liquid; it contains 1-2—1-3°% of ash, 
consisting mainly of calcium, magnesium, iron, silica, and phos- 
phoric acid. The amounts of calcium, magnesium, and phosphoric 
acid vary considerably, but the silica content remains between 
0-839, and 0-92%. Hemicellulose is regarded as a calcium—mag- 
nesium or iron salt of a silicic ester. Malt diastase causes hydro- 
lysis of the hemicellulose, with the production of maltose as the 
sole final product; the optimum temperature of the conversion 
lies between 50° and 55°, and scarcely any hydrolysis occurs at 
70°. This behaviour on hydrolysis is taken as indicating that 
hemicellulose is a derivative of «-hexa-amylose, possibly formed 
from this by esterification with silicic acid. 

Amylohemicellulose occurs in rice, wheat, and barley starches in 
the proportions 19-15%, 10-0%, and 7-68%, respectively. C.J.8. 


Cellulose. XI. Trimethylcellulose-A and its Scission. 
K. Hess and W. WELTZIEN (Annalen, 1925, 442, 46—60).—By in- 
creasing the alkali concentration in the latter stages of the methyl- 
ation (cf. A., 1924, i, 146) to the proportion sodium hydroxide/ 
water=2/1, and using a large excess of alkali over the methyl 
sulphate, the authors have obtained a trimethylcellulose-A con- 
taining approximately 45°% of methoxyl. Extensive hydrolysis 
of the methyl sulphate is avoided by working at lower temperatures 
(50—60°), whilst the insolubility of the methylated product prevents 
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- its destruction or alteration by the excess of alkali, its solubility 
in alkali decreasing as the methoxyl content increases. The state 
of division of the original cellulose is immaterial, but improved 
results are obtained if the initial material is dissolved in water 
and solid sodium hydroxide added, thereby precipitating the 
methylated product in a finer state of division. It is probable, 
however, that a decrease in the acid character of the cellulose mole- 
cule with progressive methylation as well as the alteration in 
solubility is the cause of the difficulty experienced in obtaining a 
product having a methoxyl content corresponding with three 
methoxyl groups. The yield amounts after 10 methylations to 
about 47-5°%, of the theory on the cellulose-A used, and identical 
products are obtained whether the first four methylations are 
performed with barium hydroxide and methyl sulphate as previ- 
ously described (/oc. cit.) or not. The trimethylcellulose-A (OMe= 
45-1°%) appears to be identical with the product similarly obtained 
from hydrocellulose. These results are confirmed by similar 
figures obtained on attempting to fractionate the substances with 
cold water; the trimethy] derivative from cellulose-A gives slightly 
higher rotatory powers throughout than the corresponding fractions 
from hydrocellulose. The solution of trimethylcellulose-A in water, 
however, appears not to be a true solution but a colloidal dispersion 
with fluctuating aggregates. On treatment with 1% methyl- 
alcoholic hydrogen chloride, both trimethylcellulose-A and _ tri- 
methylhydrocellulose are immediately converted into trimethyl- 
glucose methylglucoside (yield 88%), identical with the product 
obtained by Irvine (T., 1923, 123, 518) from insoluble trimethyl- 
cellulose. Accordingly, trimethylcellulose is regarded as possessing 
a characteristic «-configuration, a conclusion supported by the 
conversion of trimethylglucose (under similar conditions) into the 
«-glucoside. Hydrolysis with 5% hydrochloric acid at 100° con- 
verts the methylglucoside into By¢-trimethylglucose (yield 96%), 
corresponding in properties with that described by Denham and 
Irvine (T., 1917, 114, 248). The final rotatory values for the 
trimethylglucose on the addition of alkali do not agree with 
those obtained by Irvine. On treatment with acetyl bromide 
and hydrogen bromide at 0°, trimethylcellulose-A yields a product, 
b. p. 160—180°/1 mm., OMe about 25%, indicating that at least 
one methyl group has been eliminated. 

In view of the above results, the difference between the soluble 
cellulose-A and the more stable alkali-cellulose from cotton is 
attributed to the greater insolubility of the natural cellulose in 
alkali. The greater reaction surface afforded by the soluble 
cellulose-A also tends to promote its chemical change. Accord- 
ingly, either no profound chemical change takes place in the form- 
ation of trimethylcellulose, or such change, if proceeding, occurs 
exactly to the same extent, in addition to the alkylation, in both 
the soluble and insoluble forms. R. B. 


Cellulose of Jute. A. LEHNE and W. ScHEPMANN (Z. angew. 
Chem., 1925, 38, 93—98).—An average sample of clean jute showed : 
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moisture, 11-42; ash, 0°73; fat and resin (benzene—alcohol extract), 
1:03; aqueous extract, 3-84; cellulose, 69-63; lignin, 18-83. Raw 
jute gave 11-38% of furfuraldehyde, crude jute cellulose prepared 
by Sieber and Walter’s method, 8-35, and purified jute cellulose 
freed from hemicelluloses, 2-41°%, all calculated on dry material. 
Purification of the jute cellulose was effected by treatment with 
17% sodium hydroxide solution. On complete saccharification 
with 41-4°% hydrochloric acid at 23° according to Willstatter and 
Zechmeister’s method under identical conditions, jute cellulose 
yields the same amount of dextrose as cotton cellulose, and the 
rate of saccharification is identical at every stage for the two 
celluloses. Under the same conditions, raw jute yields cupric- 
reducing sugar equivalent to the cellulose contained; no products 
of saccharification are contributed by the lignin. The rate of 
saccharification stands in constant ratio of 10:6 to that of cotton 
cellulose, the increased velocity corresponding with the higher 
concentration of hydrolysing agent per unit of hydrolysed product. 
The identity of the law of saccharification of raw jute as compared 
with cotton cellulose points to the absence of chemical union 
between the lignin and cellulose in jute. J. F. B. 


Action of Dilute Acids on Wood Cellulose. R. SIEBER 
(Papier-Fabr., 1925, 23, 127—131).—The “ baryta-resistance value ”’ 
is taken as a measure of the normal undegraded cellulose in wood 
cellulose. By suitable treatment of bleached sulphite-cellulose, a 
purified pulp was prepared having a baryta resistance value of 
98-39%. This pulp was boiled with sulphuric acid of different 
concentrations for 4 hours and the progressive hydrolysis of the 
resistant cellulose was measured by the decrease in the baryta- 
resistant cellulose and the formation of baryta-soluble cellulose and 
soluble carbohydrates and sugars. With concentrations below 
N-sulphuric acid, the formation of fermentable sugar was relatively 
small, the degradation of the resistant cellulose yielding mainly 
baryta-soluble cellulose and non-fermentable sugars. Above that 
concentration, the formation of fermentable sugar increased con- 
siderably, but at the expense of the soluble non-fermentable carbo- 
hydrates. The conversion of bartya-resistant into baryta-soluble 
cellulose increased as the concentration of the hydrolysing acid was 
increased. The hydrolysis of the pentosans was inconsiderable 
until a concentration of 3N-sulphuric acid was employed. Hydro- 
lysis of ordinary unpurified sulphite-celluloses yielded practically 
the same products as the purified, so far as the relation between 
the concentration of hydrolysing acid and the proportion of the 
total cellulose converted into non-resistant cellulose and sugar 
were concerned. J. F. B. 


Hydro- and Oxy-cellulose. K. Huss (Papier-Fabr., 1925, 
23, 122—127).—The hydrocellulose of Knoevenagel and Busch 
prepared from viscose-cellulose appears to be homogeneous in that 
it is completely soluble in 8% sodium hydroxide solution and 
quantitatively precipitated by acidifying the solution. Neverthe- 
less, it is possible to fractionate this substance by precipitating the 
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solution by ammonia and to obtain from it cellulose-A with a 
low cupric-reducing value. This cellulose-A (cf. this vol., i, 118) 
is structurally intact cellulose and in “ cuprammonium ”’ solution it 
has the same optical activity as the original cellulose. Hydro. 
cellulose is therefore a mixture of cellulose or cellulose-A with 
cellulose-dextrins. These latter are of unknown constitution and 
themselves are probably complex mixtures. The first definite 
product of hydrolysis of cellulose which has been characterised is 
zsocellobiose of Ost and Prosiegel, which, however, is a true sugar. 
The position with regard to oxycellulose is very similar. No 
definite product of oxidation can be characterised in the solid oxy- 
cellulose; the only true oxidation products, such as saccharic acid 
and carbon dioxide, are found externally in the medium. Any 
attached oxidised groupings existing in the products cellulose or 
cellulose-A are entirely uncharacterised and in such minor quantities 
as to be regarded as mechanically adherent. The strong develop- 
ment of carbonyl groups has indeed still to be accounted for, but 
the hypothesis which presumes the formation of a glycuronic acid 
residue on the basis of the furfuraldehyde reaction is unacceptable 
on experimental grounds. J. F. B. 


Alkali-cellulose. I. E. Heuser and W. NirETHAMMER (Cellu- 
lose-Chem., 1925, 6, 13—18; cf. this vol., i, 119).—The indirect 
method of Vieweg is generally applicable to the study of the reaction 
between cellulose and alkali hydroxide, and in the hands of several 
investigators has led to the definite establishment of the formation 
of the compound (C,H,,0;),,NaOH. A similar compound with 
potassium hydroxide is also produced. Gladstone’s direct method 
by washing with alcohol is only applicable under certain conditions. 
The use of alcohol tends to concentrate the alkali hydroxide on the 
fibre otherwise than by chemical combination. This effect can be 
counteracted and consistent lower results obtained by washing the 
alkali-cellulose with cold 90°, alcohol and then extracting in a 
Soxhlet apparatus with warm absolute alcohol at 50°. The flatten- 
ing in the absorption curve indicative of chemical combination is 
then distinctly shown at concentrations of about 16 g. of sodium 
hydroxide per 100 c.c. By this method also, the absorption of 
sodium hydroxide by various types of modified cellulose may be 
studied. These modified derivatives all absorb considerably more 
alkali hydroxide than normal cellulose, and the quantity increases 
as the degree of modification or depolymerisation is more profound. 
Cellulose regenerated from ‘‘ cuprammonium ” solution and Girard’s 
hydrocellulose are modifications which are not very far depoly- 
merised, absorbing more than normal cellulose and about equal 
amounts. Various oxycelluloses are further degraded and give 
higher values, whilst the highest absorptions are shown by the 
hydrocellulose prepared from viscose by the method of Knoevenagel 
and Busch. [Cf. also this vol., i, 369, 370.] J. F. B. 


Alkali-cellulose. II. E. Heuser and R. Bartunex (Cellu- 
lose-Chem., 1925, 6, 19—26).—The formation of the compound 
(C,H,,0;).,NaOH is well established, but the existence of the 
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higher stage of chemical combination indicated by Vieweg as 
C,H, 0,;,Na0H is not confirmed, and the phenomena which suggest 
it are more probably due to adsorption. In the case of lithium and 
potassium hydroxides, the limit of chemical combination is definitely 
marked in the proportions of 2C,H,,O,; to 1 mol. of base and with 
rubidium and cesium hydroxides at 3C,H,,0; to 1 mol. of base; 
in all these cases, there are no signs of higher combination with 
largely increased concentrations. Swelling of the fibre measured 
microscopically proceeds with increase of concentration up to the 
point corresponding with the formation of the chemical compound 
in each case. The maximum amount of swelling is reached with 
these different alkali hydroxides at the same concentrations as the 
maximum electrical conductivities of their solutions and varies 
with the degree of hydration of the alkaliions. The ions with lowest 
atomic volumes are associated with the highest number of water 
molecules, and it appears that when the alkali ion enters into 
combination with the cellulose molecule it carries with it its asso- 
ciated water and distends the cellulose. Thus the maximum 
swelling with lithium hydroxide is 97; with sodium, 78; with 
potassium, 64; with rubidium, 53; with cesium, 47%. After the 
whole of the cellulose molecules have reacted with the alkali ions 
to form alkali-cellulose, further increase in concentration induces 
a lowering of the degree of swelling and of hydration, and this 
decrease takes place in the same order, namely, lithium most and 
cesium least. The fact that the alkali-cellulose compound is not 
formed in alcoholic solutions supports the view as to the ionic 
nature of the alkali—cellulose reaction. J. F. B. 


Conversion of Lignin, Cellulose, and Wood into Humic 
Substances by Fungi. C. Wreumer (Brennstoff-Chem., 1925, 6, 
101—106).—Previous work (A., 1915, i, 197) on the degradation of 
lignin, cellulose, and wood by fungi (e.g., merulius, coniophora 
cerebella, polyporus vaporarius) has been extended. Cellulose is 
decomposed but lignin in the free state is not attacked. Experi- 
ments with wood paper and wood, however, show that the ligno- 
cellulose is decomposed, the cellulose disappears, and the lignin 
is converted into humic acids. A microscopic section shows an 
alteration in the structure of the cell-wall. In coal and peat 
formation, it is suggested that a similar decomposition of the 
plant tissues by fungi takes place. A.C. M 


Humic Acids. VII. Properties and Reactions of Humic 
Acids and Humins. W. E ier [with G. Hetmreicu, D. Kiem, 
E. Havsotp, and A. Scuéppacu] (Annalen, 1925, 442, 160—180; 
ef. A., 1923, i, 542, 543, 544).—The carbon content of the products 
of the action of molten potassium hydroxide on humin from lignite 
and quinol-humic acid or on natural, quinol-, nitrogenous quinol.-, 
or carbohydrate-humic acids is uniformly considerably higher than 
that of the initial materials, so that the hypothesis that humins 
are transformed into humic acids by molten potassium hydroxide 
cannot be accepted. The ash content of the natural products is 
greatly diminished by the process, and in some cases completely 
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removed. The loss of nitrogen is only partial, thus affording evidence 
of a mainly constitutive and not absorptive union of the element. 
Attempts to remove ammonia from humic acids by intensive 
dialysis did not lead to a diminution of the nitrogen content, whilst 
distillation of humic acid from aminophenols or quinol in ammoniacal 
solution or of nitrogen-free humic acids which had been treated 
with ammonia with concentrated potassium hydroxide solution 
caused the elimination of only 8—32°% of the nitrogen as ammonia. 
Treatment of natural, quinol-, and carbohydrate-humic acids with 
phosphorus and hydriodic acid under pressure yields an insoluble 
residue, an acid substance, and a mixture of hydrocarbons which 
are closely similar among themselves and also with the products 
obtained by Willstitter and Kalb (A., 1922, i, 989) from lignin and 
carbohydrates. It is considered that this similarity is due to the 
decomposition of the different molecules under the drastic experi- 
mental conditions into similar fragments which probably suffer 
subsequent condensation amongst themselves and not to the 
analogous constitution of the original molecules. Dry distillation 
of quinol-, carbohydrate-, or natural humic acids gives only a very 
small proportion of tar consisting mainly of acidic substances, 
probably phenols. H. W. 


Relation between Constitution and Taste of «-Amino-acids. 
A. HerpuscuKa and E. Komm (Z. angew. Chem., 1925, 38, 291— 
294; cf. Cohn, “ Die organischen Geschmacksstoffe,’’ Berlin, 1914, 
and Paul, A., 1923, i, 167).—By careful comparison with graded 
standard solutions of sucrose, quantitative values for the ‘‘ degree 
of sweetness ”’ and the ‘“‘ molecular degree of sweetness ”’ of glycine, 
sarcosine, dl-alanine, and d-alanine were obtained. The results 
showed that the connexion between molecular weight and degree of 
taste is not a simple one, and that stereochemistry must be taken 
into consideration. [Cf. B., May 29th.] B. W. A. 


Relatively Asymmetric Synthesis in the Case of Complex 
Salts of Heavy Metals. J. Lirscurrz (Proc. K. Akad. Wetensch. 
Amst., 1924, 27, 721—725).—From pure d-alanine, the red isomeride 
of the tri-d-alanine cobaltic salt was obtained by boiling with 
cobaltic hydroxide (Ley’s method). From the mother-liquor, the 
a-salt (+H,O) was obtained. The mother-liquor of the «-salt 
contained an extremely soluble and a more deeply coloured «’-salt, 
which was isolated with some difficulty by repeated precipitation 
from a fairly concentrated solution in 97% alcohol. Curves are 
given for the rotations of the three salts in water and in 50% 
sulphuric acid. From an analysis of both the « and the «’ complexes, 
it was found that both salts are trialanine complexes, differing 
only in the degree of hydration. Cryoscopic measurements of the 
molecular weight of the «’ salt gave values in accordance with a 
uninuclear constitution. It is concluded that the « and «’ com- 
pounds are the partly asymmetric antipodes d-[Co-d-alanine,] and 
I-[Co-d-alanine,], a relatively asymmetric synthesis of such inorganic 
compounds, occurring as if they are prepared from an inactive 
metallic salt and active co-ordinating molecules, thus being realised. 
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This conclusion is strongly supported by a study of the rotation 
curves. L. B. 


New Hydroxyurethanes and Chromoisomeric Silver Salts 
of their Acyl Derivatives. R. E. Orsper and W. A. Coox (J. 
Amer. Chem. Soc., 1925, 47, 422—428).—The n-propyl, n-butyl, 
and isoamyl derivatives of carboxyhydroxamic acid, NH(OH):CO,R, 
prepared by Jones’ method (A., 1898, i, 172), formed pale yellow 
oils which could not be purified. Their benzoyl esters (cf. A., 
1914, i, 1168) were also oils. The following substituted benzoyl 
derivatives, obtained by the interaction of sodium salts of the 
acids and the substituted benzoyl chlorides in ethereal suspension, 
are described: p-chlorobenzoyl carbethoxyhydroxamate, m. p. 75— 
76° (silver salt, m. p. 210°; N-ethyl derivative, liquid); p-chloro- 
benzoyl carbo-n-propoxyhydroxamate, m. p. 38° (N-ethyl derivative, 
liquid); m-nitrobenzoyl carbethoxyhydroxamate, m. p. 88—89° 
(N-ethyl derivative, m. p. 67—68°); m-nitrobenzoyl carbo-n-prop- 
oxyhydroxamate, m. p. 59° (N-ethyl derivative, m. p. 38°); m-nitro- 
benzoyl carbo-n-butoxyhydroxamate, m. p. 44° (N-ethyl derivative, 
m. p. 57°); p-nitrobenzoyl carbethoxyhydroxamate, m. p. 92° (N-ethyl 
derivative, liquid); p-nitrobenzoyl carbo-n-propoxyhydroxamate, 
m. p. 75° (silver salt, m. p. 235°; N-ethyl derivative, m. p. 43°); 
and p-nitrobenzoyl carbo-n-butoxyhydroxamate, m. p. 74° (N-ethyl 
derivative, liquid). Certain of the above silver salts exhibit chromo- 
isomerism, but in those cases where the two modifications could be 
isolated, the same N-ethyl derivatives were obtained from both 
forms by the action of ethyl iodide. Benzoyl carboisoamyloxy- 
hydroxamate (A., 1914, ibid.) gave a yellow silver salt, m. p. 141— 
142° after becoming paler at 88°. The dibenzoyl derivative has 
m. p. 65°, and it is concluded that the product originally described 
is derived from an isomeric amyl alcohol. Certain N-benzyl deriv- 
atives of the above benzoyl carbalkoxyhydroxamates were 
prepared by heating the appropriate silver salts with benzyl chloride 
in chloroform. As the constitution of the above N-ethyl deriv- 
atives could only be deduced from their hydrolysis products, and 
as the possibility of migration of an alkyl group, during hydrolysis, 
from nitrogen to oxygen, is not excluded, certain isomeric o-alkyl 
ethers, OEt-C(OR):NBz, were prepared according to the scheme 
NH:C(OEt)(CN)+NaOR —> NH°C(OEt)(OR) (cf. A., 1896, i, 71); 
—> C(OEt)(OR):NOH (cf. A., 1913, 
i, 958); C(OEt)(OR)-NOH+ Ph-COCI-+-NaHCO, 

C(OEt)(OR):N-O-COPh 
(cf. A., 1886, 216). Ethyl n-propyl-, m. p. 151—152°; ethyl n-butyl-, 
m. p. 148—149°, and ethyl isoamyl-benzoyloximidocarbonate, m. p. 
156—157°, are described, all of which gave hydroxylamine on 
hydrolysis, whilst the above N-ethy] derivatives all yielded similarly 
8-ethylhydroxylamine. F. G. W. 


Configuration of «-Aminohexonic Acids and of «-Amino- 
hexoses. P. A. LevenzE (J. Biol. Chem., 1925, 63, 95—101).— 
A theoretical discussion of the known optical properties of the 
hexonic and «-aminohexonic acids and their derivatives, together 
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with arguments by analogy from the behaviour of the «-thio- and 
«-sulpho-acids leads to the conclusion that those hexonic and 
aminohexonic acids should be classified as d-acids the salts of which 
are more strongly dextrorotatory than the free acids, and, conversely, 
the l-acids are those the salts of which are more strongly levo- 
rotatory. The adoption of this classification would involve the 
assumption that the deamination by nitrous acid of an amino. 
hexonic acid proceeds without Walden inversion. C. R. H. 


Quantitative Reduction by Hydriodic Acid of Halogenated 
Malonyl Derivatives. IV. Influence of Substitution in the 
Amide Group on the Reactivity of the Halogen Atom in 
Bromomalonamide. R. W. West (J. Chem. Soc., 1925, 127, 
748—753).—Determinations of the velocity coefficients of the 
reaction ‘-CHBr+HI=:CH,+IBr, when applied to substituted 
malonamides, show that the reactivity of the bromine atom is 
influenced by the proximity of certain common groups, which can 
be arranged in the following ascending order: NH,, NHMe, NHEt, 
NHPr*, NH-C,H,(iso), NH-CH,Ph, OH, OEt, NH-C,H,Me(p), 
NH-C,H,Br(p). 

The values of k, at 25°, calculated from the empirical formula, 
log k,=0-9 log k,+0-474 log k,, where k,<k,, are in good agreement 
with the experimental figures. At 30-2°, the experimental results 
are expressed approximately by the equation log k,=0-7 log k,+ 
0-522 log ky. 

During the course of the investigation a number of new com- 
pounds were prepared: Malondiisopropylamide, m. p. 114°; 
malonethylamide, m. p. 123°; malonisopropylamide, m. p. 129°; 
malonisobutylamide, m. p. 83°; malonethylisopropylamide, m. p. 98° ; 
malonphenylmethylamide, m. p. 154°; malon-p-tolylmethylamide, 
m. p. 183°; malon-p-tolylethylamide, m. p. 176°; malon-p-tolyl- 
isopropylamide, m. p. 192°; malon-p-tolylisobutylamide, m. p. 
177°; malonbenzyl-p-tolylamide, m. p. 188°. From these compounds 
the following bromo derivatives were prepared: Bromomalondi- 
isopropylamide, m. p. 204°; bromomalon-p-bromophenylmethylamide, 
m. p. 187°; bromomalon-p-tolylmethylamide, m. p. 186°; bromo- 
malon-p-tolylethylamide, m. p. 178°; bromomalonbenzyl-p-tolylamide, 
m. p. 167°; bromomalonethylamide, m. p. 161°; bromomalonisobutyl- 
amide, m. p. 156°; bromomalon-p-bromophenylethylamide. m. p. 
179°; bromomalon-p-tolylisopropylamide, m. p. 179°; bromomalon- 
p-tolylisobutylamide, m. p. 148°; bromomalonisopropylamide, m. p. 
192°; bromomalonethylisopropylamide, m. p. 172°; bromomalon-p- 
tolylamide, m. p. 202°; bromomalondi-p-tolylamide, m. p. aa 


Double Carbonates of Guanidine with Rare-earth Metals. 
G. CANNERI (Gazzetta, 1925, 55, 39—44).—Successive quantities of 
the freshly-precipitated hydroxide of the rare-earth metal are 
digested with a cold, saturated guanidine carbonate solution and 
the clear liquid finally obtained is allowed to crystallise. Yttrium, 
lanthanum, neodymium, and praseodymium salts, 
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are thus prepared. Thorium hydroxide dissolves freely in con- 
centrated guanidine carbonate solution, yielding thoriwm guanidine 
carbonate, W. E. E. 


Double Acetates of Rare-earth Metals with Organic Bases. 
G. CANNERI (Gazzetta, 1925, 55, 33—-39).—The rare-earth metals of 
the cerium and yttrium group give isomorphous compounds of the 
type R’”’(OAc)3,C(.NH)(NH,),.,CH,*-CO,H. The following double 
salts, obtained by crystallising mixed solutions of their constituents, 
are of this class: Cerous guanidine acetate, lanthanum guanidine 
acetate, neodymium guanidine acetate, praseodymium guanidine 
acetate, yttrium guanidine acetate. A solution containing guanidine 
acetate in excess yielded a second neodymium guanidine acetate, 
By vacuum concentration 
over sulphuric acid of thorium hydroxide dissolved in an 
acetic acid solution of guanidine, thorium guanidine acetate, 
is obtained. Cerous 
carbamide acetate and lanthanum carbamide acetate are obtained by 
spontaneous evaporation of the rare-earth metal acetate in presence 
of very little carbamide acetate. Neodymium carbamide acetate is 
obtained in the same way as neodymium guanidine acetate. The 
above three compounds are of the type R’’’(OAc);,3CO(NH,)., 
and are probably isomorphous. 

Fractional crystallisation of the acetates of the elements of the 
cerium group with guanidine acetate in dilute acetic acid solution 
promises to afford a method of separating these metals. - 

W.E. E. 


Electrolytic Preparation of Semicarbazide Sulphate. L. J. 
BrrcuEer, A. W. INGERSOLL, B. F. ARMENDT, and G. Cook (J. Amer. 
Chem. Soc., 1925, 47, 391—394).—A suspension of nitrocarbamide 
(50 g.) in 20% sulphuric acid (600 c.c.), vigorously stirred, forms 
the catholyte of a two-fluid cell, the cathode being a layer of mercury 
of area 215 cm.2 The anolyte is 20% sulphuric acid, with a coiled 
strip of lead, of the same area as the cathode, for anode. The cell 
is maintained at 5—10°, and a current of 0-06 amp./cm.? passed 
through the cell until the nitrocarbamide has all dissolved, and for 
30 mins. longer, the total time required being about 4} hrs. The 
catholyte is filtered, and evaporated to 150 c.c. under reduced 
pressure, below 45°. Semicarbazide sulphate separates on cooling, 
in a yield of 67—70% (cf. T., 1901, 79, 1326; A., 1912, i, 339; 
1922, i, 723). Crude, washed, and air-dried nitrocarbamide, as 
obtained from carbamide nitrate by the method of Thiele and 
Lachmann, may be used in the above preparation with only slight 
reduction of yield. F. G. W. 7 


Derivatives of Cyanamide. E. Fromm.—(See i, 594.) 


Action of Ammonia on Cyanamide. A. CoupER (Compt. 
rend., 1925, 180, 926—928).—Ammonia is energetically absorbed 
by cyanamide at the ordinary temperature to form a colourless 
liquid which appears to be a solution of cyanamide in liquid 
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ammonia, from which crystals of dicyanodiamide are slowly 
deposited, the change to the dimeride being complete at 0° in about 
20 days. Various physical determinations demonstrate the absence 
of any polymerisation in the freshly-prepared solution, yet if the 
ammonia be driven off, the residue is dicyanodiamide. This is 
interpreted on the assumption that ammonia and cyanamide form a 
complex which dissociates irreversibly into ammonia and dicyanodi- 
amide. J.8.C. 


Action of Hydrogen on Calcium Cyanamide. W. Bosrow- 
NICKI (Przemysl Chem., 1924, 8, 7—14; from Chem. Zentr., 1924, 
ii, 1740—1741).—In the preparation of calcium cyanamide by the 
action of nitrogen on calcium carbide, appreciable amounts of 
hydrogen are formed owing to the action of the moisture present 
on calcium, calcium silicide, and magnesium silicide, also occurring 
as impurities in the calcium carbide. At 400°, hydrogen reacts 
with calcium cyanamide, yielding ammonia, CaCN,+3H,—Ca+ 
C+2NH,. The side reactions, Ca+H,—CaH,, and 3Ca+2NH,= 
Ca,N,+3H,, also occur. At 600°, the formation of hydrogen 
cyanide begins. The liberation of nitrogen increases as a linear 
function of the temperature from 500° to 900°. The formation 
of ammonia reaches a maximum at about 600°, whilst that of 
hydrogen is at maximum at 650°. The assumption that calcium, 
calcium hydride, and calcium nitride are formed is rendered prob- 
able, since these substances are known to catalyse the combin- 
ation of hydrogen with nitrogen at 600°. Calcium hydride is 
responsible for the presence of methane in the gaseous products. 
Ammonia is produced by the action of nitrogen on calcium cyan- 
amide previously treated with hydrogen. The small yield of 
ammonia under such conditions is attributed to the effect of excess 
of nitrogen on the reversible reaction, 3H,+-N, — 7 ox 


Potassium Ferrocyanide from Sodium Ferrocyanide and 
Potassium Chloride. W. Dominik (Przemysl Chem., 1924, 8, 
97—108; from Chem. Zentr., 1924, ii, 1740).—It should be advan- 
tageous to prepare sodium ferrocyanide from ferrous sulphate and 
sodium cyanide, subsequently converting it into the potassium 
salt by the action of potassium chloride, but the solubility relation- 
ships of the salts in question render this difficult. Better results 
may be obtained in aqueous ethyl-alcoholic solution. A 100% 
excess of potassium chloride is required. In an aqueous solution 
of potassium and sodium chlorides, the required excess of potassium 
chloride is generally greater than this, and increases with decrease 
in the temperature of crystallisation. G. W. R. 


A Nitroprusside of Bivalent Iron. A. UNGARELLI (Gazzetta, 
1925, 55, 118—127).—The action of sodium hyponitrite on 
Hofmann’s sodium aquoferropentacyanide (A., 1896, i, 517; 1900, 
i, 591) yields sodium hyponitritoferropentacyanide, [Fe(CN),NO]Na,+ 
5H,0, which responds to the reactions common to all i 


erropenta- 
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cyanides. Attempts to oxidise this compound to [Fe(CN);NO]Na, 
proved unsuccessful. T. H. P. 


Additive Compound of Triethylphosphine and Carbon 
Disulphide. J. P. Wreaut (Rec. trav. chim., 1925, 44, 239— 
240).—The additive compound, PEt,,CS,, described by Hofmann 
(Ann. Suppl., 1861, 1, 26) melts at 121—122° (after sintering at 
118—119°), and not at 95° as recorded in the literature. 

G. M. B. 


Bismuth Compounds. E. Mascumann (Arch. Pharm., 1925, 
263, 99—107).—From a consideration of the relative positions of 
arsenic, antimony, and bismuth in the periodic classification, and 
a survey of the chemico-therapeutical literature, the conclusion 
is reached that organic derivatives of bismuth are not necessarily 
those in which the element displays its most useful therapeutical 
properties, but that these are to be sought in compounds in which 
the metallic nature of the element is only slightly masked. The 
following substances, all prepared from bismuth nitrate, and all 
solids, are described (in the sugar and alcohol derivatives the group 
BiNO, replaces two hydrogen atoms in the original sugar or alcohol) : 
sodium tribismuthyl tartrate, C,H,O,Bi,Na,2H,O; xylose, arabinose, 
sucrose, maltose, and mannose bismuth nitrates, and the sodium salt 
of the latter ; erythritol, arabitol, sorbitol, and dulcitol bismuth nitrates, 
and the corresponding alkali-bismuth oxide-alcohols, obtained by 
the action of alkali hydroxide on the nitrates. B. F. 


Constitution of Grignard’s Magnesium Compounds. II. 
J. MEISENHEIMER (Annalen, 1925, 442, 180—-210; cf. Meisen- 
heimer and Casper, A., 1921, i, 654).—According to Hess and 
Rheinboldt (A., 1921, i, 777), the primary product of the action 
of magnesium ethyl bromide on benzaldehyde is an additive com- 
pound, Ph-CHO----MgEtBr, which yields phenylethylcarbinol 
when decomposed by water, but passes in the presence of boiling 
benzene into ethylene and the compound Ph-CHO----MgHBr, 
from which benzyl alcohol is obtained on addition of water; similar 
observations are recorded with crotonaldehyde and cinnamalde- 
hyde (Hess and Wustrow, A., 1924, i, 859). It is difficult, however, 
to perceive in what manner the primary additive compound yields. 
phenylethylcarbinol instead of regenerating the aldehyde, par- 
ticularly as the similar compounds from acetomesitylene and. 
magnesium ethyl iodide (cf. Klages, A., 1902, i, 666) and from 
ethylene oxide and magnesium ethyl bromide (cf. Blaise, A., 1902, 
i, 357 ;' Grignard, A., 1903, i, 552) yield acetomesitylene and ethylene 
oxide, respectively, when treated with water. Hess’ conception 
also does not explain the observation that the formation of benzyl 
alcohol is not observed even in boiling benzene if an excess of 
magnesium ethyl halide is used. The action of benzaldehyde 
on magnesium alkyl halides has therefore been reinvestigated. 
Benzyl alcohol and phenylethylearbinol are determined in mixtures 
by taking advantage of the fact that the primary alcohol is con- 
verted by p-nitrobenzoyl chloride into the corresponding ester, 
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whereas the carbinol is esterified to only a slight extent and trans. 
formed mainly into «-chloro-«-phenylpropane. The process igs 
sufficiently accurate if the mixture contains not less than 10% of 
benzyl alcohol, whereas the results obtained by fractional distill- 
ation are untrustworthy. The action of molecular proportions 
of magnesium ethyl bromide or iodide and benzaldehyde in ice. 
cold ethereal solution leads, if the duration of the action is short, 
mainly to phenylethylcarbinol; much benzaldehyde remains 
unattacked, whilst benzyl alcohol and by-products of high boiling 
point are not formed. After 3 hours at the atmospheric temper- 
ature, the presence of benzyl alcohol can be detected, the amount 
of unchanged aldehyde is diminished and that of the carbinol 
increased; after 24 hours, very little aldehyde remains, but the 
production of a greater proportion of benzyl alcohol could not be 
established with certainty. If the ether is removed immediately 
after addition of the reactants is complete and the residue is boiled 
for 3 hours with benzene, the products contain benzyl alcohol 
(10—20% of the aldehyde used) and a large proportion of con- 
stituents of high boiling point. If the Grignard reagent and alde- 
hyde are used in the proportion 3 : 2, phenylethylcarbinol is obtained 
in excellent yield from the cold solution after 24 hours, whereas 
benzyl alcohol and by-products of high b. p. are not produced; 
if, however, the aldehyde is in excess (3: 2) much benzyl alcohol 
(more than 30%) is formed, and this proportion can be increased 
if the ether is removed and the residue boiled with benzene; in 
spite of the large excess, very little or no aldehyde can be recovered 
and the proportion of residue of high b. p. is very considerable. The 
use of ether-free, organo-magnesium compounds with benzene as 
solvent leads uniformly to higher yields of benzyl alcohol. If the 
mixture is decomposed immediately after addition of the reactants 
is complete, little or no benzyl alcohol is produced and much alde- 
hyde is recovered. After 3 hours, little aldehyde remains and the 
yield of benzyl alcohol is 10—15%, whilst after 24 hours the alde- 
hyde has disappeared and the yield of benzyl alcohol increased to 
15—22%; the residue of high b. p. is insignificant. Boiling the 
benzene solution increases greatly the formation of by-products 
without greatly affecting the yield of benzyl alcohol. With an 
excess of magnesium ethyl iodide, the production of benzyl alcohol 
and by-products is not observed even under these conditions, and 
the yield of phenylethylcarbinol is excellent. When aldehyde 
is in excess relatively little phenylethylcarbinol is formed, but 
much benzyl alcohol and by-products. Replacement of mag- 
nesium ethyl halides by magnesium isobutyl bromide invariably 
causes increased production of benzyl alcohol. In general, the 
temperature of the reaction has relatively little influence on 
the yields of benzyl alcohol, the main factors being the nature 
of the solvent and, above all, the relative proportions of the 
reactants. The course of the reaction is readily explained by the 
assumption of the formation of a moderately stable, additive 
compound, Ph-CHO----MgEtBr, which normally becomes trans- 
formed into the substance Ph-CHEt-O-MgBr, but can also com- 
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bine with a hydrogen atom of the ethyl group, thus giving 
Ph-CH,O-MgBr+C,H,. The action of an excess of benzaldehyde 
is more readily explained by assuming the formation of an additive 
compound, (Ph-CHO),----MgEtBr, which subsequently decom- 
poses into Ph-CH,°O-MgBr-+ Ph-CHO-+C,H,. It is remarkable 
that the yield of alkylene in no case approximates even to that of 
benzyl alcohol. The action of magnesium ethyl bromide on acetone 
does not lead under any conditions to the production of isopropyl 
alcohol, whilst propaldehyde and magnesium phenyl bromide 
yield exclusively phenylethylcarbinol. 

The previous supposition (Meisenheimer and Caspar, loc. cit.), 
that magnesium is co-ordinatively quadrivalent in the etherates, 
cannot be maintained; the metal appears to be usually tervalent. 

The authors fail to confirm the observation of Hess and Wustrow 
(loc. cit.) that the production of cinnamy! alcohol from the additive 
product of cinnamaldehyde and magnesium ethyl bromide can 
be followed analytically by the loss in weight of the isolated product 
due to the evolution of ethylene. The proof that the magnesium 
chloride alcoholate of styrylisobutylcarbinol is not identical with 
the additive compound of cinnamaldehyde and magnesium isobutyl 
chloride is shown to be invalid. H. W. 


Electrolytic Properties of Magnesium Organic Compounds. 
I. N. W. Konpyrew (Ber., 1925, 58, [B], 459—463).—Electro- 
lysis of a solution of magnesium ethyl bromide in ether with a 
platinum cathode and magnesium anode results in the deposition of 
metallic magnesium on the cathode. With a zinc anode, magnesium 
is only deposited initially and is replaced subsequently by zinc. 
A copper anode, on the other hand, is not appreciably dissolved, 
whilst magnesium is deposited on the platinum cathode. With 
an aluminium anode, magnesium is deposited on the cathode. 
Similar observations are made during the electrolysis of solutions 
of magnesium n-propyl bromide with platinum cathodes and 
magnesium or zinc anodes and of magnesium phenyl bromide 
between platinum and zinc electrodes. Solution of the anode, when 
occurring, takes place in accordance with Faraday’s laws. LElectro- 
lysis is not due to the etherates of magnesium halides even if they 
are present in the solutions. 


Electrolytic Properties of Magnesium Organic Compounds. 
II. Electrical Conductivity of Magnesium Ethyl Bromide 
in Ethereal Solutions. N. W. Konpyrew and D. P. Manoszw 
(Ber., 1925, 58, [B], 464—467; cf. preceding abstract).—Measure- 
ments of the electrical conductivity of magnesium ethyl bromide 
dissolved in diethyl ether at 13°, 15°, 20°, 25°, and 30°, show that 
the equivalent conductivity increases with decreasing concentration, 
the change being proportional to the square root of the dilution. 
The sign of the temperature coefficient depends on the concentration 
of the solutions. H. W. 


Organo-metallic Compounds of Aluminium. P. LzOoNE 
(Atti R. Accad. Lincei, 1924, [v], 33, ii, 497—502).—Aluminium 
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alkyl halides may be readily prepared by boiling the perfectly dry 
alkyl halides with aluminium, the reaction commencing after about 
15 mins. and rapidly becoming so violent that external cooling is 
necessary; the action is catalysed by a small proportion of 
anhydrous ether. Aluminium ethyl iodide, Al,Et,I,, is obtained 
as a dark brown liquid which fumes strongly in the air and is decom- 
posed by atmospheric moisture or violently by water, with formation 
of ethane and aluminium iodide and hydroxide. Aluminium propyl 
iodide has similar properties. Aluminiwm isoamyl iodide forms 
colourless crystals which effloresce rapidly in the air. Aluminium 
octyl bromide is a viscous mass and aluminium phenyl iodide a ve 
dense liquid (cf. Spencer and Wallace, T., 1908, 93, 1827). 


Organo-metallic Compounds of Aluminium. P. Lzonz 
(Atti R. Accad. Lincei, 1925, [vi], 1, 229—232; cf. preceding 
abstract)—The action of the organo-metallic compounds of 
aluminium on ammonia and on primary and secondary amines is 
analogous to that of the corresponding magnesium compounds, the 
hydrocarbon being liberated and the nitrogen becoming attached 
directly to the metal: Al,RjI;+3NH,=3RH-+Al,I,(NH,)3 (cf. 
Meunier, A., 1903, ii, 544). The reaction proceeds readily and with 
development of heat in the case of ammonia and the primary and 
secondary aliphatic amines, only with difficulty with aromatic 
amines, and not at all with alkylanilines. Tertiary amines, owing 
to their lack of substitutable hydrogen, do not react in this way. 
The compounds obtained were: Al,I,(NH,)3,Et,O, from aluminium 
ethyl iodide and ammonia; AlI,I,(NHEt),,Et,0O, from aluminium 
propyl iodide and ethylamine; Al,I,(NMe,),,Et,O, from aluminium 
propyl iodide and dimethylamine, and NHPh),, Et,0, from 
aluminium ethyl iodide and aniline. 1 form white, micro- 
crystalline powders, and contain 1 mol. of either ether or benzene 
of crystallisation, which cannot be removed at temperatures below 
that of incipient decomposition. These compounds are readily 
decomposed by moisture, ammonia being liberated. a J 


Interactions of Tellurium Tetrachloride and Acetic 
Anhydride. G. T. Morean and H. D. K. Drew (J. Chem. Soc., 
1925, 127, 531—538).—Tellurium tetrachloride and a large excess oi 
acetic anhydride (6 mols.) in chloroform condense to form, as main 
product, dichlorotelluridiacetic acid, Cl,Te(CH,*CO,H),, m. p. 160— 
161°, which on reduction with alkali metabisulphite is converted 
quantitatively into tellwrodiacetic acid, Te(CH,°CO,H),, m. p. 140— 
141°, a substance which is dichroic and exhibits dimorphism. The 
diammonium, disodium, disilver, and. copper salts of the latter acid 
were prepared. 

With 1-75 to 3 mols. of acetic anhydride, the condensation results 
in the formation of a mixture of trichlorotelluriacetic acid, 
TeCl,-CH,°CO,H, and acetanhydrobistelluritrichloride, 

(TeCl,*-CH,*CO),0. 
The product, when reduced, is converted into ditellurodiacetic acid, 
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CO,H-CH,*Te?Te-CH,°CO,H, m. p. 144°, which forms soluble 
alkali salts and an insoluble silver salt. 

The mother-liquors from the telluro- and ditelluro-acetic acids 
contain methylene bistellurotrichloride, CH,(TeCl,)., m. p. 173°, 
which is converted into oxide or oxychloride in contact with moist 
air or water, and readily condenses with methyl ketones, yielding 
compounds such as methylenebistelluriacetone dichloride, 

m. p. 181°. When methylene bistellurotrichloride is reduced with 


Te 
bisulphite there is formed ditelluromethane, CH: , which is 
e 


converted into a black powder at 40°, and explodes when heated 
more strongly. Ditelluromethane is converted into methylene 
bistellurotrichloride by the action of chlorine. 


Chloro-acetato Compounds of Quadrivalent Titanium. 
M. Grua and E. Monat (Z. anorg. Chem., 1925, 143, 383—393).— 
Titanium tetrachloride reacts vigorously with acetic acid, hydro- 
chloric acid being evolved and a solid compound obtained which was 
assumed by Bertrand to be a double anhydride of titanic and acetic 
acids. The product, however, still contains chlorine and by varying 
the conditions a number of substances can be obtained the com- 
positions of which are best expressed by the formule given below. 
They are readily soluble in water and alcohol, probably with — 
decomposition, and titanic acid is quantitatively precipitated when 
the aqueous solutions are heated. The following compounds are 
described; similar compounds are formed with other fatty acids : 
Tetra-acetoxydichlorodititanium chloride, [TiCl,(OAc),Ti]Cl,,H,O. 
Triacetoxydihydroxychlorodititanium chloride, 
Tetra-acetoxydihydroxydititanium chloride, 
Tetra-acetoxydihydroxydititanium chloride, 

[Ti(OH),(OAc), TiJCl,,3H,0. 
Dioxydihydroxydiacetoxydititanium, [TiO,(OH),(OAc),Ti], or 
TiO(OH)-OAc. 
A. G. 


Action of Chlorine Monoxide on Organic Compounds. 
S. GoLtpscumipt and H. Scui'sster.—(See i, 497.) 


Reactions of Ethyl Hypochlorite with Organic Substances. 
S. Gotpscumipt, R. EnpRzEs, and R. Drrscu.—(See i, 502.) 


Constitution of Aromatic Substances and their Chemical 
and Physical Properties. I. A. PastaKk (J. Chim. physique, 
1925, 22, 48—58).—The relation between the constitution of benzene 
derivatives and their melting points is considered. In the disub- 
stituted derivatives of the type C,H,R, (with the exception of a 
few phenolic and acidic derivatives) the para isomeride has the 
highest melting point, and the meta the lowest. In the exceptional 
cases, the melting points rise from the ortho, through the meta to 
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the para derivative. This rule applies to the tetra- and hexa- 
substituted derivatives of the types C,H,R,, C,R’,R,, if these are 
regarded as ortho, meta, or para according to the positions of the 
hydrogen atoms or R’ radicals. Polynuclear hydrocarbons such 
as phenanthrene and anthracene may be included if regarded as 
tetrasubstituted derivatives of benzene. Trisubstituted deriv- 
atives, C,H,R., are included under the rule by postulating that the 
influence of two similar substituents in the meta positions is equiva- 
lent to that of a similar radical acting in the direction of the resultant 
of the two former. Thus symmetrical C,H,R, is regarded as a para 
and asymmetrical C,H,R, as a meta isomeride. Application of 
this postulate to the tetrasubstituted derivatives leads to the 
results given above. 


New Process of Nitration with the Aid of Nitrogen Oxides 
from Air or Ammonia. II. A. ScHaarscumipt, H. 
KIEWICZ, and J. GANTE (Ber., 1925, 58, [B], 499—502; cf. this vol., 
i, 123).—Fluorobenzene is practically unattacked by nitrogen 
tetroxide under conditions which give yields of 7-3, 6-5, and 45% of 
the corresponding nitro compounds from chloro-, bromo-, and 
iodo-benzene. The ratio, para: ortho compound, is greater in 
the cases of bromo- and iodo- than of chloro-benzene. Dimethyl- 
aniline is more readily attacked by nitrogen peroxide than is iodo- 
benzene, yielding p-nitrodimethylaniline. Pyridine and nitrogen 
.peroxide yield the known additive compound, which could not be 
transformed into nitropyridine. Thiophen yields only uninviting 
products. In the presence of aluminium chloride, fluoro-, bromo-, 
and iodo-benzene yield complexes similar to that obtained 
with chlorobenzene (the compound from bromobenzene 

as the composition 2AICI,,3N,0,,3PhBr). The halogenonitro- 
benzenes obtained from them are mixtures of the para and ortho 
derivatives, in which the former predominate to an even greater 
extent than is the case with the chloronitrobenzenes. With 
pyridine, substitution in the nucleus does not occur in the presence of 
aluminium chloride. pseudoNitrosites do not appear to be formed 
from benzene, nitrogen peroxide, or aluminium chloride after 
prolonged contact. H. W. 


Reactions of Sodium Mono-, Di-, and Tri-sulphides with 
4-Chloro-2-nitro-, 1-Chloro-4-nitro-, and 1: 4Dichloro-2- 
nitro-benzene. H. H. Hopason and J. H. Wuson (J. Chem. 
Soc., 1925, 127, 440—444).—The behaviour of sodium monosulphide 
with these chloronitrobenzenes is complex; in each case the yields 
of chloroaniline, sulphides, disulphides, and mercaptans, as obtained 
under varying conditions, are tabulated. Sodium di- and tri- 
sulphides yield, with the chloronitrobenzenes, disulphides and 
sometimes sulphur. In agreement with Blanksma (A., 1901, i, 462), 
two forms of 4 : 4’-dinitrodiphenyl disulphide are isolated, but it is 
suggested that his 2: 2’-dinitrodiphenyl trisulphide and _ tetra- 
sulphide were mixtures of the disulphide with sulphur. From 
1-chloro-4-nitrobenzene is obtained 4:4’-diaminodiphenyl tri- 
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sulphide, m. p. 122° (hydrochloride, m. p. 200°), which is converted 
by boiling aqueous sodium monosulphide (or aniline) into 4 : 4’-di- 
aminodiphenyl] disulphide. F. M. H. 


Influence of Constitution on the Rotatory Power of Optic- 
ally Active Substances. XVIII. Influence of Acetylenic 
inkings. H. Rupe and R. RINDERKNECHT (Annalen, 1925, 
442, 61—73).—Continuing earlier work (A., 1924, i, 647; this vol., 
i, 274), the rotatory powers of substances containing both acetylenic 
and ethylenic linkings have been compared. «-Phenyl-8f-dimethyl- 
A«-decen-A‘-inen-6-ol, 
(I) 
containing an ethylenic and an acetylenic linking at opposite ends 
of the chain, shows normal rotation dispersion, as does the «-phenyl- 
(II) 
obtained from it, in spite of the presence of a conjugated ethylenic 
and acetylenic linking. The corresponding decatriene (III), 
CH,:CMe[CH,],°>CHMe-CH:CH:CH:CHPh, in which two ethylenic 
linkings are conjugated, shows anomalous dispersion. «-Phenyl- 
(IV) 
obtained by reduction of (II) (cf. Rupe and Jager, A., 1914, i, 131), 
shows normal rotatory dispersion, whilst the «-phenyl-§¢-dimethyl- 
Ac-decene (IV) obtained from it on reduction, like the isomeric 
reduction product from (II), show strong anomalous dispersion, 
which, however, is accompanied by a very small specific rotatory 
power, much smaller than that of dihydrocitronellol, an observation 
in harmony with previous observations on the relative influence of 
phenyl and alkyl groups at the remote end of a chain attached to 
an asymmetric carbon atom (cf. A., 1909, i, 927). Conjugation of 
the ethylenic and acetylenic linkings, however, as in (IL), appears to 
— a high specific rotation and refractivity, this compound 
aving a molecular exaltation midway between that of phenyl- 
acetylene and Moureu’s pentinene.. Magnesium phenylacetylene 
bromide with citronellol yields 
A‘-inen-6-ol, b. p. 124°/0-01—0-05 mm., 0-9547, 6-35°. By 
distillation over aluminium phosphate at 210—240°/10 mm., it gave 
a crude product which on fractionation yielded phenylacetylene, a 
citronellal, and «x-phenyl-8£-dimethyl-A~"-decadien-A'-inene, b. p. 
172—175°/10 mm., 95°/0-05 mm.., dj? 0-9318, 84-35°, ny 1-55378. 
By reduction with a zinc-copper couple and aqueous acetic acid in 
alcoholic solution (cf. Straus, A., 1906, i, 77), the decadieninene is 
converted into «-phenyl-8f-dimethyl-A°™-decatriene, b. p. 170— 
173°/10 mm., 95°/0-05 mm., d? 0-9273, [«]p 52-85°. On reduction 
of the decadieninene with hydrogen and nickel in alcohol and acetic 
acid, one mol. of hydrogen is rapidly absorbed, a second and a third 
mol. more slowly, yielding «-phenyl-8¢-dimethyl-A*-decene, b. p. 
166—168°/10 mm., 102°/0-05 mm., d? 0-8794, [«]} —1-16°. The 
ot differs only slightly in its physical constants from the 
ydrocarbon, b. p. 168—170°/10 mm., 93°/0-05 mm., d? 0-8814, 
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[a] —3-74°, obtained by the similar reduction of Rupe and Jager’s 
decadiene (loc. cit.). R. B. 


Diphenylstyrylcarbinol and the Constitution of Dimeric 
Triphenylallene. XI. Distyryl Ketone and Triphenyl- 
methane. F. Straus and M. EHRENSTEIN (Annalen, 1925, 442, 
93—118; cf. Ziegler, Grabbe, and Ulrich, this vol., i, 131).—The 
unsaturated keto-chlorides obtained by the action of phosphorus 
pentachloride on phenyl styryl ketone and distyryl ketone react 
with magnesium phenyl bromide as derivatives of allyl chloride, 
replacement of halogen by phenyl, e.g., CHPhCl-CH:CPhCl — 
CHPh,:CH:CPhCl, yielding chlorides in which the halogen atom 
is less reactive and showing remarkable halochromism in sulphuric 
acid. These chlorides do not react abnormally with sodium meth- 
oxide (A., 1912, i, 989), and the expected diphenylstyrylcarbinol 
ether, GPh >(OMe): CH: CHPh, was not obtained, but the methy] ethers 
CPh,:CH- CHPh- ‘OMe (I) and CPh,:CH- CH:CH-CHPh-OMe (IL). 
The ‘ether (1), which is identical with the «yy-triphenylallyl methyl 
ether described by Ziegler (loc. cit.) and is accompanied by a stereo- 
isomeride, shows characteristic halochromism in sulphuric acid, 
sulphur dioxide, and other solvents; the colour of these solutions 
disappears more or less rapidly, through the formation of dimeric 
triphenylallene (cf. A., 1922, i, 148). The conversion of the ether 
(I) into the chloride, CPh,:CH-CHPhCl, by hydrogen chloride 
(cf. Ziegler, loc. cit.) is prevented by apparently inconsiderable 
variations in the experimental conditions with formation of the 
dimeric triphenylallene. A re-examination of the behaviour of 
Meyer and Schuster’s diphenylstyrylearbinol (A., 1922, i, 540) with 
hydrogen chloride proves it to be identical with the methyl ether 
(I), and accordingly in the reaction by which it is formed migration 
of hydroxyl or methoxyl has occurred. The configuration 
CPh,-CH-CHPh-OH is accordingly more stable than 

CPh,(OH)-CH:CHPh, 

but the reaction affords fresh evidence of the uncertainty in this 
field of conclusions in regard to constitution based on decom- 
position reactions (cf. A., 1912, i, 989). A further attempt to 
obtain the methyl ether of diphenylstyrylearbinol by the action 
of magnesium phenyl bromide on the acetal of phenyl styryl ketone 
(A., 1918, i, 501) yielded ayy-triphenylpropenyl methyl ether, b. p. 
182—185-5° /0- 3 mm., d? 1-0823, 1-62353. The constitution 
of this ether is established by its conversion by hydrogen chloride 
into $8-diphenylpropiophenone, and by its oxidation to benzo- 

henone, methyl benzoate, and benzoic acid. Its formation thus 
affords a further example of abnormal substitution, 

RC(OMe),*CH:CHR —» RC(OMe):CH-CHR,. 

The oxidation of dimeric triphenylallene with chromic acid in 
acetic acid yields a product containing 20% of resin, 30% of 
o-dibenzoylbenzene, and 25—30% of benzophenone, together with 
benzoic acid and a bright red substance, m. p. 177—178°. These 
results, especially the production of benzophenone, which does not 
arise from the further oxidation of o-dibenzoylbenzene, are incon- 
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sistent with the formule ascribed to dimeric triphenylallene by 
Ziegler (loc.cit.), and thestructures fy 
or cPh<G5y >CPh-C(CH,Ph):CPh, are suggested, the first of which 
explains why’ 1 : 3-diphenylindene does not polymerise to dimeric 
triphenylallene. 

and magnesium phenyl 
bromide give in 80—85% yield y-chloro-axy-triphenyl-A*-propylene, 
m. p. 84:5—85-5°, giving a solution in sulphuric 
acid (cf. Staudinger, A., 1909, i, 905), together with diphenyl 
and «yy-Triphenylallyl 
methyl ether forms white needles, m. p. 99—100°, identical with 
Ziegler’s compound, and lustrous needles, m. p. 78:5—79°, which 
in methyl alcohol are converted by a trace of sulphuric acid into 
the higher-melting form. Both isomerides and the corresponding 
chloride give halochromic solutions in sulphur dioxide, sulphuric 
acid, and perchloric acid, and with stannic chloride in benzene. 

with magnesium phenyl bromide yields y-chloro-x«xe-triphenylpenta- 
A*-diene, m. p. 72—73°, which reacts more readily with sodium 
methoxide than the corresponding propylene derivative, and gives 
the methyl ether (II), which could not be crystallised. 

Reduction of «yy-triphenylpropenyl methyl] ether with palladium 
and hydrogen in methyl alcohol yields «yy-triphenylpropyl methyl 
ether, b. p. 235°/18 mm., d?* 1-0619, nj>* 1-58319, also obtained 
by the reduction of the ether (I). The dimethyl acetal of phenyl 
-phenylethyl ketone has b. p. 188-5—189-5°/18 mm., d?* 1-0425, 
np” 1-54068. R. B 

Reduction of Aromatic Nitro Compounds. R. W. WEsT 
(J. Chem. Soc., 1925, 127, 494—495).—Reduction is effected by 
addition of iron filings to a boiling solution of the nitro compound 
in methylated spirit and hydrochloric acid. The amino compound 
may be purified by steam distillation or isolated as its hydrochloride, 
and it is claimed that the method gives good yields of pure products. 


Action of Hydrogen Peroxide on Magnesium Arylamines. 
J. F. Duranp and R. Naves (Compt. rend., 1925, 180, 521—522).— 
As hydrogen peroxide acts on magnesium alkyl halides to yield 
primary alcohols (cf. Oddo and Binaghi, A., 1922, i, 314), so it 
reacts with magnesium arylamine halides to yield $-hydroxyl- 
amines. By the action of an anhydrous, ethereal solution of hydro- 
gen peroxide on magnesium aniline bromide, NHPh-MgBr at —25°, 
8-phenylhydroxylamine is obtained in 80% yield. In one experi- 
ment, p-aminophenol was produced instead of the expected com- 
pound. The results can be best interpreted by giving hydrogen 
peroxide the formula HO-OH. J. W. B. 


Interaction of Ethylene Oxide and Aniline. G. O. GaBEL 
(Ber., 1925, 58, [B], 577—579).—The course of the action of 
u* 2 
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ethylene oxide on aniline tends mainly towards the production 
of di-8-hydroxyethylaniline, NPh(CH,°CH,°OH),, even under con- 
ditions which appear favourable to the formation of 6-hydroxy- 
ethylaniline. The tertiary base, m. p. 58° [Rindfusz and Harnack 
(A., 1920, i, 681) record m. p. 53-5—54°], yields a chloroplatinate, 
m. p. 150—152° (decomp.), a picrate, m. p. 118°, and a non-crystal- 
line hydrochloride. 


Catalytic Action. VIII. Catalytic Reduction of @-Naph- 
thylamine. T. Hara (Mem. Coll. Sci. Kyoto, 1924, [A], 7, 403— 
407).—When passed over finely-divided nickel at 200°, @-naphthyl- 
amine yields §-ar-tetrahydronaphthylamine, di-8-ar-tetrahydro. 
naphthylamine, naphthalene, and reduced naphthalenes. From 
the proportions of these products formed, it is concluded that 
the primary reaction product consists of 76% of ar-isomerides and 
and 24% of ac-isomerides (cf. A., 1923, i, 782). L. F. H. 


Asymmetric Nitrogen Atom. III. Dependence of the Rate 
of Decomposition of an Optically Active Aminoammonium 
Nitrate on the Presence of Primary, Secondary, and Tertiary 
Amines. E. WepDEKIND and H. (Ber., 1924, 58, [B], 
470—475; cf. Wedekind and Mayer, A., 1909, i, 186).—Pheny- 
benzylmethyl-(methylanilinoethyl)ammonium nitrate, 

is not completely stable in chloroform solution, and its decom- 
position can be followed polarimetrically or by measurement of 
the electrical conductivity of the solution. The action is accelerated 
by the presence of s-dimethylanilinoethane, mono-, di-, or tri- 
ethylamine, aniline, or methylaniline, but scarcely by dimethyl- 
aniline. For some unexplained reason, the secondary amines are 
particularly active. It remains undecided whether inactivation 
is due to catalytic racemisation or chemical decomposition of the 
nitrate. The latter substance is not present in appreciable amount 
in the optically inactive solutions, from which well-defined products 
have not been isolated. The aminoammonium nitrate does not 
decompose more rapidly when dissolved in aniline or methylaniline 
than in chloroform solution in the presence of relatively small 
quantities of these bases. Under these conditions, however, the 
electrical conductivity is observed to sink to a minimum, after 
which a gradual rise occurs. The phenomenon is explained by the 
hypothesis that the nitrate decomposes primarily and irreversibly 
into s-dimethylanilinoethane and benzyl nitrate and the latter 
substance reacts with aniline to form benzylaniline nitrate (which 
has been isolated), thus causing the increase in conductivity of the 
solution. 


Oxalic Acid as an Agent for Splitting Off Alcohol Groups. 
E. Waser and K. Sanper (Helv.. Chim. Acta, 1925, 8, 106— 
111).—When cyclohexyl alkyl ethers react with anhydrous oxalic 
acid, the cyclohexene formed may be partly reduced, giving a 
trace of cyclohexane, as in the case of hexahydroanisole. Aliphatic 
ethers are very reluctant to react at all with oxalic acid. The 
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mixed aromatic-aliphatic ethers differ in their reactivity. Whilst 
anisole and phenyl buty! ether fail to react, phenyl propyl ether, 
phenetole, and both methyl and ethyl ethers of «- and §-naphthol 
give phenol or naphthol respectively and the corresponding alkyl 
oxalate. M. J. 


The Two 1: 3-Dimethylcyclohexan-4-ones and the Corre- 
sponding Dimethylceyclohexanols. M.Gopcuort and P. Bepos 
(Compt. rend., 1925, 180, 751—754).—The second geometrical 
isomeride of the ketone is obtained by the action of magnesium 
methyl iodide on the chloromethyleyclohexanone of b. p. 110— 
112° (see Godchot and Bedos, this vol., i, 258), as an odorous liquid, 
b. p. 171° (corr.), dj’ 0-9004, nj} 1-4429; semicarbazone, m. p. 136°, 
oxime, oily; this is presumably the trans form, the isomeride pre- 
viously known being probably the cis form. With each of these 
isomeric ketones, two geometrically isomeric alcohols correspond ; 
the cis-trans and cis-cis alcohols corresponding with the first 
isomeric ketone are already known. Reduction of the second or 
trans-ketone by sodium in presence of sodium hydrogen carbonate 
gives a 1 : 3-dimethylcyclohexan-4-ol, b. p. 176—177°, di 0-9004, 
ni 1-4536 ; phenylurethane compound, oily ; allophanate, m. p. 149°; 
reduction by platinous oxide in acetic acid gives a mixture of this 
alcohol with a second, much more soluble, m. p. 135—136°. 


5.1. 


Preparation of cycloHexenols by Catalytic Dehydration 
of cycloHexanediols. J. B. SENDERENS (Compt. rend., 1925, 
180, 790—793).—cycloHexanediols, when dehydrated by sulphuric 
acid trihydrate under certain conditions, yield considerable amounts 
of cyclohexenols in addition to cyclohexadienes (cf. A., 1924, i, 40). 
The dehydration of cyclohexane-1 : 4-diol gives a 54% yield of 
Al-cyclohexen-3-ol, b. p. 165—166°, d'® 0-993; phenylurethane, 
m. p. 79°; acetate, a pleasant-smelling liquid, b. p. 178—180° (slight 
decomp.). This compound is probably identical with the cyclo- 
hexenol obtained by Baeyer (A., 1894, i, 175). cycloHexane-1 : 3- 
diol yields the same At-cyclohexen-3-ol and no isomeride, together 
with Al4. and A!%-cyclohexadienes in the proportion of 1 of the 
former to 5 of the latter. The dehydration of cyclohexane-1 : 2-diol 
is difficult and no cyclohexenol could be isolated. L. F. H. 


Action of Sulphuryl Chloride on Aminophenols. W. ELLER 
and V. Lorenz (Ber., 1925, 58, [B], 494—497).—Chloranil, a 
by-product in the conversion of p-aminophenol by means of 
sulphuryl chloride into 2:3: 5: 6-tetrachloro-4-dichloroamino- 
phenol (cf. Eller and Klemm, A., 1922, i, 448), is not a primary 
product, but is formed from the last-mentioned compound by the 
action of ethyl alcohol used for its recrystallisation. The change 
is facilitated by the addition of water, but does not appear to take 
place in other solvents, even methyl alcohol. The nitrogen of the 
dichloroamino group is evolved in the elementary state. 

The final product of the action of sulphuryl chloride on o-amino- 
phenol is 1:2:3:3:6: 6-hexachloro-A!-cyclohexene-4 : 5-dione, 
b. p. 170°/18 mm. (the corresponding monohydrate, m. p. 98°, 
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- and dihydrate, m. p. 93°, are described). m-Aminophenol is con- 
verted into a substance, C;H,OCI;, m. p. 154°, which is regarded as 
2:2:3:4: 5-pentachlorocyclopentanone. H. W. 


Changes in the Sweetening Power of Dulcin (p-Phenetyl- 
carbamide) by Chemical Modification. H. THoms (Deuts. 
Zuckerind., 1924, 49, 1056; from Chem. Zentr., 1924, ii, 2801). 
—Replacement of one of the amino-hydrogen atoms in p-phenety]- 
carbamide by an alkyl group decreases the sweetness. Intro- 
duction of a second carbamido group in the ortho-position to 
the first causes a similar loss of sweetening power. Accordingly, 
it is concluded that for the production of flavour the presence of 
one or more “ sapiphoric ’’ groups alone is not sufficient, but these 
groups must occupy definitely related positions (cf. Bergmann, 
Camacho, and Dreyer, A., 1923, i, 203). R. B. 


Molecular Compounds of the Phenols. I. Behaviour of 
the Cresols towards Alcohol, Ether, and Acetone. G. WEIs- 
SENBERGER and L. Piatti (Monatsh., 1925, 45, 187—206).—Con- 
flicting views as to the existence of complexes between cresol and 
various solvents (cf. Berl and Schwebel, A., 1922, i, 932; C. and 
W. von Rechenberg, ibid.) are discussed. Measurements of the 
vapour pressure of solutions of the three cresols have been made 
at various concentrations with different solvents. With alcohol as 
solvent, the pressures are lower in each case than those calculated 
from van’t Hoff’s formula until the composition of the mixture 
reaches 2 mols. of alcohol : 1 mol. of cresol, after which the observed 
and calculated pressures agree. Curves obtained by plotting the 
differences between these pressures against the molar concentration 
of the alcohol and cresol show a maximum lowering at 0-5 mol. of 
alcohol: 1 mol. of cresol corresponding with 29-7% of alcohol to 
70-3% of cresol for each isomeride, the ratios of the depressions 
being 0: p:m= 5-5: 4-8: 3-6 in mm. of mercury. If the lowering 
of the vapour pressure be taken as an expression of the strength 
of the residual valencies, these numbers are a measure of the 
relative field strengths of the isomerides engaged in forming mole- 
cular complexes with alcohol. Parallel conditions hold for the 
solvents acetone and ether, the composition of the mixture for the 
maximum lowering of vapour pressure being again 0-5 mol. of solvent 
to 1 mol. of each isomeride, corresponding with 65-3% of cresol 
to 34:7% of acetone and 59-6% of cresol to 40-4% of ether. The 
comparative strengths of the residual valencies are, for acetone 
0:p:m=34-9 : 34-1:31-4, for ether, 78-2: 74-3:69-2 (mm. 
mercury), indicating more stable complexes than in the case of 
alcohol. It is considered that the field of force of the oxygen 
atom in these compounds is not completely saturated and can 
exert its action on other fields of force, the intensity of which varies 


according to constitutional influences. Measurements of the 
viscosity of the cresol isomerides were made in the same solvents 
at various concentrations. Curves connecting the viscosity and 
the molar concentration showed no irregularities or characteristic 
points. It is considered from the nature of the curves that the 
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formation of molecular compounds need not express itself in alter- 
ations of viscosity and that the absence of minima or maxima 
(cf. Rechenberg, loc. cit.) does not indicate the absence of such 
compounds. The specific gravities of the molecular compounds 
are very near to or identical with those of the corresponding 
mixtures (cf. Berl and Schwebel, Joc. cit.) and appear to cause no 
deviation in the calculated curves. The surface tensions (0) as 
measured by the drop method were not lowered by the presence 
of molecular compounds. The curves (o against concentration) 
in general showed a normal course, indicating that the presence of 
molecular compounds has no effect on the surface tension. In the 
cases of m-cresol—acetone and p-cresol—acetone, however, maxima 
were found for the mixtures consisting of 0-5 mol. of cresol : 1 mol. 
of acetone, whilst the curves for m-cresol—ether and p-cresol—ether 
were straight lines up to the composition 1 mol. of ether : 1 mol. of 
cresol, after which they became normal. The values of o for the 
isomerides (in dynes per cm.) are 0: p:m=33-5 : 33-5 : 31-9 (water, 
73-0). It is concluded that the relative intensities of the residual 
valencies displayed by the isomeric cresols are always the same, 
and that, as a consequence, the cresols afford a standard for measur- 
ing the strength of the residual valencies in other organic com- 
pounds. A. C. 


Molecular Compounds of the Phenols. II. Behaviour of 
Cresols towards Aromatic Hydrocarbons. G. WEISSEN- 
BERGER and L. Piatti (Monatsh., 1925, 45, 281—285; cf. pre- 
ceding abstract).—The vapour pressures, viscosities, and surface 
tensions of mixtures of benzene with the isomeric cresols have been 
determined at 18° over a wide range and the sets of values plotted 
against the concentrations of the mixtures. The viscosity and 
surface-tension curves are normal and agree with the form calculated 
for mixtures. The values for the vapour pressures, on the other 
hand, are in all cases much higher than those calculated from the 
van’t Hoff formula. As a result of this, the curves show a positive 
deviation from the normal. The differences between the observed 
and calculated pressures plotted against the concentrations give 
curves which are the converse of those described for alcohol. Each 
of the three curves shows a maximum when the corresponding 
mixture consists of 1 mol. of cresol: 1 mol. of benzene (54:1% of 
cresol : 45-88%, of benzene), after which they run nearly parallel 
and at (nearly) equal distances apart. Assuming with Dolezalek 
that only negative isotherms indicate the formation of molecular 
compounds, the curves are difficult to explain. Neither association 
of the cresol molecules nor of benzene (cf. Traube, A., 1895, ii, 308 ; 
Ramsay and Shields, T., 1893, 63, 1089) would appear to give a 
satisfactory explanation for the deviations from the calculated 
values. A. C. 


Some Bromo Derivatives of p-Cresol and the Mobility 
of their Bromine Atoms. V. M. Koun and J. WIESEN 
(Monatsh., 1925, 45, 251—259; cf. Kohn and Jawetz, this vol., i, 
135).—Tetrabromo-p-cresol heated with aluminium chloride in 
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benzene at 100° yields bromobenzene and 2 : 6-dibromo-p-cresol, 
b. p. 280—286° (uncorr.), m. p. 97°, the meta position of the bromine 
atoms to the hydroxyl group being assumed from the behaviour of 
the corresponding o-cresol derivative (cf. Kohn and Jawetz, loc. cit.). 
If the heating is continued too long, the meta bromine atoms are 
also eliminated. The benzoyl derivative, C,,H,,O,Br,, has m. p. 
64°. 
2:3:5-Tribromo-p-cresol, m. p. 102° (cf. Zincke, A., 1902, i, 
— on similar treatment, lost all its bromine and formed p-cresol, 
m. p. 194—198°; no modification of the conditions of the reaction 
enabled the expected o-bromo-p-cresol to be prepared in this way. 
3: 5-Dibromo-p-hydroxybenzyl bromide prepared by the method 
of Auwers (cf. A., 1903, i, 621) also gave p-cresol under like conditions 
with probable intermediary formation of the dibromodipheny]l- 
methane derivative, C,H,Br,(OH)-CH,Ph. 3: 5-Dibromo-p- 
hydroxybenzyl bromide heated with quinol in the presence of 
aqueous potassium hydroxide yielded 3 : 5-dibromo-4 : 2’ : 5’-tri- 
hydroxydiphenylmethane, m. p. 200° (decomp.), tribenzoyl derivative, 
m. p. 150°; with resorcinol, 3 : 5-dibromo-4 : 2’ : 4’-trihydroxy- 
diphenylmethane, m. p. 182—183°, tribenzoyl derivative, m. p. 
175—177°; with pyrocatechol, 3 : 5-dibromo-4 : 3’ : 4'-trihydroxy- 
diphenylmethane, m. p. 147—148° (darkening), tribenzoyl derivative, 
m. p. 65—68°. A. C. 


i 2-Nitro-m-cresol and 2-Amino-m-cresol. H. H. Hopason 
and H. G. Brarp (J. Chem. Soc., 1925, 127, 498).—If the nitration 
of m-cresol (cf. Gibson, T., 1923, 123, 1269) is modified by using 
stronger fuming sulphuric ‘acid in the disulphonation, purification 
by acetylation becomes unnecessary. Conversion of 2-nitro-m- 
cresol into 2-nitro-3-methoxytoluene and of this into 2-bromo- 
3-methoxytoluene is mentioned, whilst reduction of the nitro 
compound with sodium hyposulphite gives 2-amino-m-cresol. ™ 


Amines. X. Formation of Tyramine by Decarboxylation 
of Tyrosine from Silk. T. B. Jonnson and P. G. DascuavskKy 
(J. Biol. Chem., 1925, 62, 725—735).—Tyrosine was prepared in 
large quantities by the hydrolysis, in 25% sulphuric acid, of crude 
silk fibroin; the yield was 7%. The amino-acid was decarboxylated 
by heating for 40 minutes at 260° in a mixture of equal parts of 
diphenylmethane and diphenylamine; the _— of crude tyramine 
was 95°, of the theoretical. C. R. H. 


Bromo-«-naphthols and Orientation of certain Classes of 
Disubstituted Naphthalene Derivatives. R. C. Fuson (J. 
Amer. Chem. Soc., 1925, 47, 516—518).—m- and p- -Bromophenyl- 
paraconic acids, m. p. 164—-165° and 140—140-5 , respectively, 
were obtained by condensing the corresponding bromobenzalde- 
hydes with succinic anhydride (cf. Fuson, this vol., i, 253). From 
these, 7-bromo-«-naphthol, m. p. 105-5—106-5°, and 6-bromo- 
a-naphthol, m. p. 129—130°, were obtained, respectively, by distil- 
lation (cf. A., 1883, 595). The bromo-z-naphthols form useful 
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points of reference in elucidating the orientation of naphthalene 
derivatives. F. G. W. 


Preparation of Alkylresorcinols and Aralkylresorcinols. 
SHarRP AND Doug, Inc., and A. R. L. Doume (Brit. Pats. 219922 
and 223190).—Alikyl- or aralkyl-resorcinols are obtained by con- 
densing resorcinol with an aliphatic or aromatic acid in presence of 
zinc chloride, and reducing the resulting ketone with zinc amalgam 
and hydrochloric acid. 2 : 4-Dihydroxylphenyl isopropyl ketone has 
b. p. 176—180°/9 mm.; 2: 4-dihydroxyisobutylbenzene, m. p. 
58—60°, b. p. 156°/9 mm. 2:4-Dihydroxyphenyl isobutyl ketone 
has b. p. 172—175°/9 mm.; 2: 4-dihydroxyisoamylbenzene, m. p. 
64—65°, b. p. 172—175°/9 mm. 2:4-Dthydroxyphenyl n-butyl 
ketone has b. p. 185—195°/9 mm.; 2 : 4-dihydroxy-n-amylbenzene, 
m. p. 56°, b. p. 176°/8 mm. 2: 4-Dihydroxy-n-hexylbenzene has 
m. p. 58—60°, b. p. 178—180°/8 mm. 2 : 4-Dihydroxybenzophenone 
has m. p. 142—143° and 2: 4-dihydroxydiphenylmethane, m. p. 
78—79°, b. p. 220—222°/10 mm. The new alkylresorcinols have 
antiseptic and germicidal properties. E. H. R. 


Complex Compounds of Boric Acid. I. Dipyrocatechol- 
boric Acid, some Salts and Derivatives. II. Salts of 
Borosalicylic Acid. J. MmuLEennorr (Rec. trav. chim., 1925, 44, 
150—165).—I. The increase in acidity of boric acid in presence of 
pyrocatechol and related substances is ascribed to the formation, by 
union of 2 mols. of pyrocatechol with 1 mol. of boric acid, of a 


complex compound of the type | CH.<O>B<9>CoH |H (cf. 


Hermans, A., 1923, i, 557). By addition of a base to an aqueous 
solution of pyrocatechol and boric acd, salts of dipyrocatecholboric 
acid are obtained as colourless compounds, usually possessing no 
melting point, hydrolysed in aqueous solution, decomposed by acid, 
and not oxidised by air, and of these the following are described : 
aniline (yield 94°), p-chloroaniline, dimethylaniline, pyridine, m. p. 
122—123°, ammonium (ammonium carbonate may be used in the 
preparation), sodium, and potassium salts. By heating the salt of 
an amine at 100°/1—2 mm., most of the base is removed, and 
subsequent sublimation at 180—200°/1—2 mm. yields dipyrocatechol- 
boric acid, but the ammonium salt sublimes without decomposition. 

A modification of Weselsky and Benedikt’s method of nitrating 
pyrocatechol (A., 1882, 1200) is used to prepare 3-nitropyro- 
catechol, m. p. 86:5°, and 4-nitropyrocatechol, m. p. 177°. The 
specific conductivity of boric acid and pyrocatechol is increased by 
introduction of a nitro group into the pyrocatechol, and more so by 
the 3- than by the 4-nitro group. The aniline, ammonium, and 
potassium salts of each bis-nitropyrocatecholboric acid are described. 
The aniline salt of the 3-acid loses aniline more readily than does 
that of the 4-acid, but in neither case is the pure bis-nitropyro- 
catecholboric acid obtained. In presence of excess of ammonia, the 
monoammonium salt of the 3-acid crystallises as a red, dichroic 
substance, easily sublimed. 

The pyridine salt and aniline salt, m. p. 225°, of dipyrogallolboric 
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acid have been prepared; these only slowly lose base when heated 
in a vacuum, forming the free dipyrogallolboric acid, to which the 
increase in conductivity and solubility of boric acid in presence of 
pyrogallol is attributed. 

II. It was not found possible to repeat Foelsing’s preparation 
of borodisalicylic acid (A., 1916, i, 314). By addition of the 
calculated quantity of a base or carbonate to a concentrated aqueous 
solution of boric acid and salicylic acid (or the method may be 
modified by use of a borate or salicylate), its salts are prepared; 
they have an acid reaction and bitter taste and are decomposed 
by water. The aniline salt, m. p. 229—231°, and pyridine salt, 
m. p. 82—83° (+H,0), of borodisalicylic acid are stable at 140°/ 
1 mm. The following borodisalicylates are described: sodium. 
potassium, ammonium, silver, copper (+10H,O bluish-green, and 
anhyd., green), cobalt (+10H,O salmon pink, and anhyd.), 
manganese, calcium, magnesium (these three +10H,O and anhyd.), 
lead, strontium, and barium; the water of crystallisation is con- 
sidered to be attached to the anion. An amorphous product, 
which is regarded as the sodium salt of boromonosalicylic acid, has 
been isolated. F. M. H. 


Reducing Action of Organo-magnesium Halides. 
RHEINBOLDT and H. Roterr (J. pr. Chem., 1925, 109, 175—190; 
cf. Hess and Rheinboldt, A., 1921, i, 777).—-Ordinary ether solutions 
of Grignard reagents bring about the reduction of benzaldehyde to 
benzyl alcohol but in much smaller yields than are obtained on 
using “ individual ” magnesium ethyl iodide (Hess and Rheinboldt, 
loc. cit.). Only small amounts of benzyl alcohol are formed when 
magnesium ethyl halides act on benzaldehyde in the cold (cf. 
Schorigin, A., 1908, i, 881), but the reduction increases greatly with 
rise of temperature. The mixture of carbinols obtained by heating 
the additive product of benzaldehyde and magnesium ethy!) bromide 
in boiling ether for 1 hour contained 11% of benzyl alcohol; 
replacing the ether by,benzene raised the yield to 22%, but in toluene, 
owing to the formation of resinous products, the yield fell to 17%. 
The greatest reducing action occurs when the aldehyde is added 
direct to the boiling Grignard solution, in ether 34%, benzene 40%, 
toluene 27%. The yields of benzyl alcohol were very similar when 
the Grignard reagent was added to a boiling solution of the aldehyde 
or when ethyl bromide was added to a solution of benzaldehyde in 
boiling ether and magnesium. Increasing the length of time of 
heating in benzene to 2 hours doubled the yield of benzyl alcohol 
(42%), but in 10 hours there was only a slight further increase 
(44%). The reducing action of magnesium cyclohexyl] chloride shows 
a similar dependence on the temperature and on the solvent. 
Comparative yields of benzyl alcohol were, in the cold 7%, in 
boiling ether 18%, in anisole 23%, in benzene 57%. Magnesium 
isobutyl bromide gave a 25% yield in the cold, 55% in boiling 
ether, 57% in benzene, but varying the method of bringing the 
reactants together had no appreciable effect on the yield. In the 
reaction between magnesium cyclohexyl chloride and benzaldehyde, 
dibenzylidenecyclohexanone, m. p. 117°, was isolated. This sub- 
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stance becomes brilliant red in bromine vapour; similarly, di- 
cinnamylidenecyclohexanone becomes deep green. Both substances 
show intense halochromism with acids and certain salts. The 
reducing action of Grignard reagents on ketones has also been 
examined. It was expected, from statements of Sabatier and 
Mailhe (A., 1904, i, 809, etc.), that magnesium cyclohexyl bromide 
would reduce benzophenone to benzhydrol at the ordinary tem- 
perature. This was not the case even on heating, and under varied 
experimental conditions diphenylcyclohexylearbinol, which the 
above workers were unable to isolate, was always found in addition 
to benzhydrol. Phenyl cyclohexyl ketone with magnesium cyclo- 
hexyl bromide yielded phenyldicyclohexylcarbinol, which exhibited 
no halochromism as opposed to diphenylcyclohexylearbinol. Mag- 
nesium isobutyl bromide reduces benzophenone quantitatively to 
benzhydrol in the cold, and phenyl isobutyl ketone to phenyliso- 
butylearbinol, no tertiary carbinol being found. The reduction 
product with pinacolin amounted to 66% in the cold and 72—73% 
when heated, isobutylene being evolved. The results are explained 
on the assumption that an additive, molecular compound (I) is 
first formed, 


(L.) —> (II) MEX. 


The redistribution of the valencies may result in the loosening of 
the bond of the radical R” and the splitting off of an unsaturated 


hydrocarbon, leaving Mg<y which brings about reduction; or 


molecular rearrangement with formation of (II) may take place. 
The latter results in a tertiary alcohol and no reduction. The 
direction of the change depends on the radical R’”’ and on the tem- 
perature, whilst steric influences also play a part. An unsaturated 
hydrocarbon is only split off when R” is attached to the magnesium 
(I), and not if (II) has been formed. The more quickly molecular 
rearrangement takes place, the less likelihood is there of the form- 
ation of reduction products. If a co-ordination position on the 
magnesium atom is occupied by the ether molecule, molecular re- 
arrangement is accelerated, which explains why with the ordinary 
Grignard reagent much less reduction product is obtained than with 
the ether-free ‘“‘ individual” organo-magnesium halides. A. C. 


Constitution of Grignard’s Magnesium Compounds. II. 
J. MEIsENHEIMER.—(See i, 527.) 


Action of Magnesium Phenyl Bromide on Organic Acids. 
F. N. Peters, jun., E. Grirrirx, D. R. Briaas, and H. E. Frenca 
(J. Amer. Chem. Soc., 1925, 47, 449—454).—When oxalic, malonic, 
succinic, or adipic acid is boiled under reflux with ethereal magnesium 
phenyl bromide, the only products obtained are phenol and di- 
phenyl. Using excess of the magnesium phenyl bromide, benzoic 
and propionic acids react readily with formation of tripheny]l- 
carbinol and diphenylethylcarbinol, respectively. Phenylacetic 
acid yielded, similarly, a substance, m. p. 196°, which afforded 
benzoic acid and benzophenone on oxidation with alkaline per- 
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manganate, and deoxybenzoin when heated above its m. p. iso. 
Butyric acid, treated with 8 equivalents of magnesium phenyl 
bromide, gave an oil, C,,H,,0, b. p. 170°/21 mm., identical with 
that obtained by the action of magnesium propyl iodide on benzo. 
phenone. Diphenylacetic acid yielded similarly only a small 
quantity of a substance, m. p. 233—234°, insoluble in alkali, most of 
the acid not reacting. §8-Diphenylpropionic acid and magnesium 
phenyl bromide yielded a substance, C,,H,,0, m. p. 97—98°. 
Benzoylformic acid yielded similarly benzilic acid and tripheny]l- 
methane, whilst pyruvic acid afforded «-phenyl-lactic acid. Chloro- 
acetic acid gave a substance, C,,H,,0,, m. p. 121°, which yielded 
carbon dioxide and benzophenone on oxidation, with a trace of, 
probably, chloroacetophenone. «-Bromopropionic acid yielded 
similarly a substance, C,;H,,.0,, m. p. 93°, which gave acetic acid 
and benzophenone on oxidation. Mandelic acid yielded a§-di- 
hydroxy-«$8-triphenylethane. No reaction was observed between 
benzilic acid and magnesium phenyl bromide. Cinnamic acid and 
magnesium phenyl bromide yielded £8-diphenylpropionic acid, 
whilst with magnesium methyl iodide a small quantity of an oil, 
apparently styryl methyl ketone, was obtained. F. G. W. 


Isomerism of Ethylene Oxides with Migration [of Groups]. 
Mechanism of Molecular Transpositions. M. TIFFENEAU, 
A. OrnEKHOV, and J. Livy (Compt. rend., 1924, 179, 977—980; cf. 
A., 1923, i, 213, 788, 789) —The substituted ethylene oxides of the 


type THATS can undergo isomeric change on being heated 


CRR’ 

and yield by a semihydrobenzoin transposition the aldehydes 
CArRR’-CHO. This is regarded as confirmatory of the authors’ 
view that the migration of the aromatic group does not constitute 
the first change in the transposition which occurs on dehydrating 
a-glycols, but is preceded by the elimination of water. The 
migration follows the breaking of one of the oxygen linkings in 
an unstable intermediate compound. «-Anisyl-8-methylpropylene 
oxide, b. p. 150—160°/30 mm., on distillation readily isomerises into 
a-anisyl-«-methylpropaldehyde, b. p. 260—265° (semicarbazone, m. p. 
184°). The same aldehyde was prepared from phenyl anisyl 
dimethylglycol; its isomerides, anisyl isopropyl ketone and 
B-anisylbutan-y-one, may be readily differentiated by the melting 
points of their semicarbazones, 212—213° and 159—160°, respec- 
tively. H. J. E. 

Preparation of Plastic Material from Cellulose Esters. 
FARBWERKE VORM. Mertster, Lucius, & Brinine, and G. 
‘D.R.-P. 395704; from Chem. Zentr., 1924, ii, 2623—2624).— 
The methoxy derivative of oo’-dihydroxymethyl-p-cresol has m. p. 
106°, the triacetyl derivative, b. p. 212°/12 mm., and oo0’-diacetoxy- 
methyl-p-tolyl p-toluenesulphonate, m. p. 63°. These are good 
gelatinising agents for cellulose esters. R. B. 


Influence of Experimental Conditions on the Decom- 


position of Benzoyl Peroxide. W. Dierricu (Helv. Chim. 
Acta, 1925, 8, 149—154).—Whether exploded alone or in the presence 


a 
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of organic solvents at 200° in a steel bomb, benzoyl peroxide is 
decomposed into carbon dioxide and diphenyl, together with small 
quantities of benzoic acid and p-diphenylbenzene (cf. Fichter and 
Fritsch, A., 1923, i, 438). Decomposition follows exactly the 
same course when the peroxide is boiled with high-boiling organic 
solvents such as sonia (b. p. 300°), nitrobenzene, phenol, and 
anisole, the temperature being rapidly raised at the outset. The 
solvents are recovered unchanged. With lower-boiling solvents 
such as toluene and m-xylene, there are indications of a secondary 
reaction, in which the solvent is participating, although diphenyl 
is still the main product. When the decomposition is conducted 
more slowly, at water-bath temperatures, this secondary reaction 
becomes predominant and, in the case of toluene, for example, 
p-phenyltoluene, associated with a little ortho isomeride, is the 
main product (cf. Lippmann, A., 1887, 151; Béeseken and Gelissen, 
this vol., i, 30). In boiling aniline, the decomposition does not 
follow the ordinary course, but the peroxide acts exclusively as 
an oxidising agent, with production of azobenzene and aniline- 


black. M. J. 


Syntheses by means of Organic Peroxides. II. Action 
of Benzoyl Peroxide on Toluene. H. Ger.Lissen and P. H. 
Hermans (Ber., 1925, 58, [B], 476—479; cf. this vol., i, 379).— 
Benzoyl peroxide and toluene at 100° yield mainly benzoic acid, 
carbon dioxide, and a mixture of o- and p-methyldiphenyl. A 
subsidiary reaction gives carbon dioxide, benzene, and toly! benzoate. 
The yield of benzoic acid is considerably less than that expected 
from theoretical considerations. In addition, p-phenylbenzoic 
acid and resinous matter are produced. Under similar conditions, 
m-xylene appears to yield benzoic acid, carbon dioxide, and a 
mixture of isomeric dimethyldiphenyls. H. W 


Syntheses by means of Organic Peroxides. III. Action 
of Benzoyl Peroxide on Benzene in the Presence of Aluminium 
and Iron Chlorides. H. Grtissen and P. H. Hermans (Ber., 
1925, 58, [B], 479—481; cf. this vol., i, 379, and preceding abstract). 
—Addition of aluminium chloride or ferric chloride to a solution 
of benzoyl peroxide in hot benzene greatly decreases the production 
of resinous matter which occurs extensively in the absence of the 
catalyst, and appears to facilitate the formation of phenyl benzoate. 
With aluminium chloride, the main reaction leading to the produc- 
tion of benzoic acid and diphenyl, and further to the formation of 
diphenylbenzene, is still noticeable, but in the presence of ferric 
chloride diphenyl does not appear to be formed; on the other 
hand, the yield of benzoic acid is unexpectedly high, possibly 
owing to a direct ‘“‘ hydrolysis’ of the peroxide by the liberated 
hydrogen chloride. H. W. 


Synthesis of the Anhydride of Hydroxymercuri-ethoxy- 
chaulmoogric Acid and Ethyl Acetoxymercuri-ethoxychaul- 
moograte. A. L. Dean, R. WRENSHALL, and G. Fustmoro (J. 
Amer. Chem. Soc., 1925, 47, 403—407).—Hydroxymercuri-ethoxy- 
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chaulmoogric anhydride, (I), m. p. 112—113°, was obtained by 
adding chaulmoogric acid (1 ot to mercuric acetate (1 mol.) 
dissolved in a mixture of glacial acetic acid and absolute alcohol, 
at the ordinary temperature. A small quantity of an infusible 
H(OEt)-CH—Hg—0 CH(OEt)-CH-HgOAc 
H-[CH,],.°CO,Et 
(I.) (II.) 

mercury compound was precipitated first, the anhydride separating 
on+keeping the filtered reaction mixture at 0° for 3 months. Ethyl 
acetoxymercuri-ethoxychaulmoograte, (II), m. p. 67—68°, was obtained 
similarly from ethyl chaulmoograte, the product being isolated by 
pouring the filtered reaction mixture, which had been kept at 
0° for 10 days, into water. F. G. W. 


Action of Iodine on Desmotroposantonin : Artemisic Acid. 
P. Bertoxo (Atti R. Accad. Lincei, 1925, [vi], 1, 127—130).—The 
action of iodine on desmotroposantonin in glacial acetic acid solu- 
tion yields an acid identical, except for a lower melting point, in 
every way with artemisic acid (cf. A., 1923, i, 1013). TT. H. P. 


Lactonic-Enolic Tautomerism of o-Hydroxydiphenylaceto- 
lactone. A. LOWENBEIN and W. FoiBerta (Ber., 1925, 58, [B}, 
610—612).—The existence of lactonic-enolic tautomerism of the 


type co assumed pre- 


viously by Léwenbein and Simonis (A., 1924, i, 147), is established 
by the bromine titration method in ethyl-alcoholic solution, the 
validity of the process for the purpose being proved by the quanti- 
tative reduction of 2-hydroxy-5-methyldiphenylbromoacetolactone 
to 2-hydroxy-5-methyldiphenylacetolactone by hydriodic acid. 
o-Hydroxydiphenylacetolactone is in equilibrium with 3-54°% of 
the enolic form, whereas this value is 4:92% and 3-20% in the 
cases of its 5- and 6-methyl derivatives and 1-58% and 1-50% for 
the 4’-methoxy-5-methyl and 2’-methoxy-5-methyl compounds. 
Phenylhydroxynaphthylacetolactone is enolised to the extent of 

44%, H.W. . 


o-4-Bromo-m-toluoylbenzoic Acid. G. HELLER and K. 
MU.ier-Barporrr (Ber., 1925, 58, [B], 497—499).—The con- 
densation of the three bromotoluenes with phthalic anhydride in 
the presence of aluminium chloride yields mainly the same acid, 
which has been considered to be 0-4-bromo-m-toluoylbenzoic acid. 
The position of the methyl group has been established by the 
reduction of the corresponding anthraquinone derivative to 3-methy]l- 
anthraquinone (Heller, A., 1912, i, 358). The position of the 
bromine atom is now established by oxidation of o-4-bromo-m- 
toluoylbenzoic acid by permanganate in alkaline solution to 
o-4-bromo-m-carboxybenzoylbenzoic acid, m. p. 196—197°, con- 
version of this acid by fuming sulphuric acid at 115° into 2-bromo- 
anthraquinone-3-carboxylic acid, m. p. 284°, and decarboxylation 
of the latter by treatment with zinc dust in alkaline solution and 
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subsequent sublimation of the product with formation of 2-bromo- 
anthraquinone. 


Border-line between Isomerism and Polymorphism. IV. 
P. Pretrrer, E. KALCKBRENNER, and H. Bear (J. pr. Chem., 
1925, [ii], 109, 191—229; cf. A., 1918, i, 344).—The recognised 
differences between isomerism and polymorphism are discussed 
and attention is directed to certain compounds the behaviour of 
which appears to place them on the border-line between these 
phenomena. A number of these border compounds of the stilbene 
series is described. They occur in two differently coloured modific- 
ations, which in general are easily interconvertible, always give 
identical solutions, but show differences in the crystalline state, 
and according to ordinary definitions would be termed poly- 
morphous. 2-Nitro-4’-methoxystilbene-4-carboxylic acid and its 
pyridine salt exist in two differently coloured forms which show 
reversible relationships according to the scheme, 


heat 
yellow acid < orange acid 


{ pyriain pytiine | HCl 


yridine 

orange pyridine salt —> yellow pyridine salt 

Similarly, 2-nitro-4-benzamido-4’-methoxystilbene forms a yellow 
acetate which, when heated, gives the benzamido compound in 
an orange-coloured form, whilst the trichloroacetate is orange and 
gives a yellow modification of the benzamido compound on heating. 
These phenomena cannot be explained by the usual structural 
and stereochemical ideas. In all previously described compounds 
(loc. cit.) which show colour dimorphism, hydroxy or methoxy 
groups are present. The position of the auxochrome group is 
important, the m-methoxy group being always ineffective. Of the 
various derivatives of 2-nitro-4’-aminostilbene-4-carboxylic acid 
examined, only the methyl ester [(i) orange, (ii) Bordeaux-red 
leaves] and the ethyl ester [(i) brassy yellow leaves, (ii) violet 
needles] of the dimethylated amine showed colour dimorphism. 

In the o-methoxy series, neither 2-nitro-2’-methoxystilbene- 
4-carboxylic acid (cf. Pfeiffer and Klinkert, A., 1917, i, 140), the 
nitrile, nor the ethyl ester showed dimorphism, but the alkali salts 
showed it in a marked degree; the sodium salt (3H,O) is greenish- 
yellow, becomes anhydrous at 115°, deep orange at 140—200°, 
retains this colour in dry air, but becomes yellow again in ordinary 
air with absorption of about 1 mol. of H,O. The potassium salt 
(1H,O) shows identical colour changes, but absorbs nearly 2H,O 
when kept. 

The sodium and potassium salts of 2-nitro-3’-methoxystilbene- 
4-carboxylic acid, each containing not quite 1 mol. of H,O, are 
orange-yellow, and scarcely change in colour at 200°. Colour 
dimorphism is much more frequent in the p- than in the o-methoxy 
series. Five different hydrates of sodiwm 2-nitro-4’-methoxy- 
stilbene-4-carboxylate (A., 1916, i, 24) have been prepared, viz., 
the nonahydrate, lustrous, bronze-brown scales; the heptahydrate, 


a 
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greenish-yellow; the pentahydrate, lemon-yellow; the dihydrate, 
orange-yellow; and the monohydrate, canary-yellow. The an- 
hydrous sodium salt below 140° is orange, at 140—200° it becomes 
brown-orange. The potassium salt forms only the orange-coloured 
dihydrate. No colour dimorphism was shown by 2-nitro-2’ : 3’-di- 
methoxystilbene-4-carboxylic acid, m. p. 235°, nor by any of the 
following derivatives: the nitrile (prepared by condensation of 
o-vanillin methyl ether with o-nitro-p-toluonitrile), m. p. 152°; 
the methyl ester, m. p. 112°; sodium salt (2H,O); potassium salt 
(1H,O). The op-dimethoxy-acids and their derivatives sometimes 
resemble in their behaviour the compounds of the ortho and 
sometimes those of the para series. 

2-Nitro-2’ : 4'-dimethoxystilbene-4-carboxylic acid, m. p. 252°, 
orange-coloured needles, forms light yellow crystals containing 
0-5 mol. of EtOH from alcohol. Two forms are obtained from hot 
acetic acid, a yellow form containing 1 mol. of acetic acid, and an 
orange-red form. The yellow form changes to red without appreci- 
able alteration of its crystal form under various conditions. The 
nitrile, m. p. 178°, orange-coloured crystals (only one form), was 
prepared by condensing o-nitro-p-toluonitrile with 2 : 4-dimethoxy- 
benzaldehyde. The pyridine salt with 1-5 mols. of pyridine occurs 
in a golden-yellow and an orange form. The methyl ester, m. p. 
130°, orange-coloured, is best prepared by condensing methyl 
o-nitro-p-toluate, m. p. 45°, with 2: 4-dimethoxybenzaldehyde. 
The ethyl ester, m. p. ca. 100°, forms golden-orange leaves; the 
sodium salt (1H,O), canary-yellow leaves, becomes anhydrous at 
115° without appreciable colour change, then orange-red at 180— 
200°. The colour change is permanent in a closed vessel, but in 
the air 1 mol. of water is again taken up, and the salt becomes 
brownish- to golden-yellow. The potassium salt (1H,O) behaves 
almost identically. 4-Nitro-2’ : 4'-dimethoxystilbene-2-carboxylic 
acid, m. p. 233—235°, forms brownish-orange needles; the piper- 
idide (probably), m. p. 265°, was obtained as a by-product; the 
nitrile, m. p. 161°, reddish-orange needles, is obtained on heating 
p-nitro-o-toluonitrile with op-dimethoxybenzaldehyde. Neither 
the acid nor the nitrile showed colour dimorphism; the methyl 
ester has m. p. 151°. 2: 4-Dinitro-2’ : 4'-dimethoxystilbene, m. p. 
170°, is obtained as orange to orange-brown crystals from op-di- 
methoxybenzaldehyde and op-dinitrotoluene at 120°. An attempt 
to prepare the red form of 2: 4-dinitrostilbene (cf. Stoermer, A., 
1922, i, 647) was unsuccessful. 2-Nitro-3’ : 4’-dimethoxystilbene- 
4-carboxylic acid, m. p. 240°, was obtained in golden-yellow needles 
containing about 0-5 mol. of acetic acid; the anhydrous acid was 
obtained in an orange-red and a brown form, and the monohydrate 
in a golden-yellow and a brownish-yellow form. As explanation, 
a disguised form of colour dimorphism is suggested; it is pointed 
out that either this occurs or no dimorphism at all whenever a 
methoxy group occupies the meta position in the nitrostilbenes. 
The nitrile, m. p. 177°, the methyl ester, m. p. 175°, ethyl ester, 
m. p. 158°, and the potassiwm salt showed no appreciable colour 
change or change in weight on heating. 2-Nitro-4'-aminostilbene- 
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4-carboxylic acid, m. p. 260—263°, reddish-brown powder, is pre- 
pared from 2-nitro-4’-acetamido-4-cyanostilbene by the action of 
dry hydrogen chloride in methyl alcohol through the methyl ester 
and the ammonium salt, 1-5H,O, dark brownish-violet needles 
which dissolve in water te a blood-red solution. The nitrile, 
2-nitro-4'-amino-4-cyanostilbene, m. p. 202°, Bordeaux-red leaves, 
yellow hydrochloride, forms an acetyl derivative, golden-yellow 
needles containing 1EtOH, m. p. 245°, prepared by condensation 
of o-nitro-p-toluonitrile with p-acetamidobenzaldehyde, and a 
benzoyl derivative, m. p. 242°, prepared by condensing o-nitro- 
p-toluonitrile with p-benzamidobenzaldehyde, m. p. 145°. The 
potassium salt, 2H,O, dark brownish-violet crystals, methyl ester, 
m. p. 161°, dark red needles, ethyl ester, m. p. 134°, dark red felted 
leaves, acetyl derivative, m. p. 275°, golden-yellow powder with 
0:5 mol. of acetic acid, and benzoyl derivative, m. p. 297°, orange-. 
coloured crystals, of 2-nitro-4’-aminostilbene-4-carboxylic acid are 
described, and the potassium salt, 1-5H,O, and methyl ester, m. p. 
195°, of the benzamido-acid. LHthyl 2-nitro-4'-dimethylamino- 
stilbene-4-carboxylate, lustrous, brassy-yellow leaves, m. p. 128— 
129° from hot alcohol, changing to a brownish-orange powder on 
rubbing, gradually changes to violet needles, m. p. 129—130°, when 
left with the alcoholic mother-liquor. Methyl 2-nitro-4'-dimethyl- 
amino-4-carboxylate crystallises from hot methy] alcohol in Bordeaux- 
red leaves, m. p. ca. 134°, which in contact with the mother-liquor 
gradually become orange-coloured, m. p. 134-5°; both forms give 
orange-coloured solutions. A. 


Glutaconic Acids. XVIII. Three-carbon Tautomerism 
in the cycloPropane Series. IV. F. R. Goss, C. K. INGoxp, 
and J. F. Tuorrr (J. Chem. Soc., 1925, 127, 460—469).—The 
paper is largely polemical, criticising the experiments and con- 
clusions of Feist (A., 1924, i, 511) and upholding the authors’ 
original statements that there is only one form of cyclic glutaconic 
acid but three series of esters (T., 1923, 123, 327, 3342; 1924, 125, 
1927). It is proved that the “labile” esters cannot have the 


symmetrical structure CHMe< (°CO2R since they, as well as the 


C-CO,R 
parent acid and “ normal ” esters, show optical activity; 3-methyl- 
A?-cyclopropene-1 : 2-dicarboxylic acid is resolved by means of 
quinine and brucine, and by digesting the silver salts of the d- and 
l-acids with ethyl iodide, the optically active “ normal”’ esters are 
prepared, m. p. 55—56°, and may be recombined to give the 
racemic ester, m. p. 38—39°; on distillation, the active “ normal ” 
esters yield active ‘labile’ esters. Partial hydrolysis of dimethyl 
3-methyl-A?-cyclopropene-1 : 2-dicarboxylate, and partial esterific- 
ation of the acid give the same product, methyl hydrogen 3-methyl- 
A?-cyclopropene-1 : 2-dicarboxylate, b. p. 169°/20 mm., m. ¥ 65°, 
instead of yielding isomeric acid esters of the types 
2 


and CMe<{H'CO.H . similarly, the ethyl hydrogen ester, b. p. 
C-CO,R 
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174°/20 mm., m. p. 57°, is prepared by partial hydrolysis. One 
methyl ethyl ester, b. p. 130°/20 mm. (converted by bromine into 
methyl ethyl 2: 3-dibromo-3-methylcyclopropane-1 : 2-dicarboxylate, 
b. p. 182°/20 mm.), is obtained, whether prepared by converting 
the methyl hydrogen ester into its silver salt and treating that with 
ethyl iodide, or aater prepared similarly from the ethyl hydrogen 
ester. The cis-structure of 3-methoxy-3-methylcyclopropane-1 : 2- 
dicarboxylic acid is proved, since boiling acetyl chloride yields the 
anhydride, m. p. 94°, from which the original acid is regenerated 
by treatment with water. The methoxyl group is oriented by 
boiling the acid with aqueous hydrogen chloride, when levulinic 
acid is produced. F. M. H. 


p-Orsellinic Acid. A. WaGENHOFER (Monatsh., 1925, 45, 
223—229).—The investigations of Hemmelmayr (cf. A., 1913, 
i, 468) on the influence of substituents on the stability of the 
carboxyl group in substituted benzoic acids has been extended 
to methyl as substituent. -Orsellinic acid (cf. Fischer and 
Hoesch, A., 1912, i, 859), on bromination in cooled ethyl ether (in 
acetic acid the product is a mixture), loses the carboxyl group and 
gives 2 : 4-dibromo-orcinol, m. p. 195—197°, which on methylation 
with methyl sulphate yields the known dimethyl ether, m. p. 161°. 
2 : 4-Dibromo-orcinol is strongly acidic, and the following salts are 
described : ammonium, C,H;0,Br,NH,; barium, 
light yellow needles; bariwm, C,H,O,Br,Ba, white. Methyl 
3 : 5-dimethoxy-p-toluate, m. p. 87°, was prepared by the action 
of methyl sulphate on p-orsellinic acid; bromination of the cooled 
ethereal solution gives methyl 2 : 6-dibromo-3 : 5-dimethoxy-p-toluate, 
m. p. 82°, which on hydrolysis with potassium hydroxide loses 
the carbomethoxy group and gives 2: 6-dibromo-orcinol dimethyl 
ether, m. p. 80°. Attempts to nitrate p-orsellinic acid resulted in 
the elimination of the carboxyl group, but the corresponding di- 
methoxy methyl ester yielded a mononitro compound, C,,H,,0,N, 
m. p. 84°, brownish-red leaflets. A. C. 


Addition of Ethyl Malonate to Anils. E. J. Wayne and 
J. B. Conen (J. Chem. Soc., 1925, 1277, 450—460).—The union 
of various anils with ethyl malonate, according to the equation 
CHR:NX+CH,(CO,Et),—CHR(NHX)-CH(CO,Et),, is brought 
about in presence of piperidine and usually with the application 
of heat (a). The yields vary widely according to the substituent; 
when reaction does not occur, the anil may be recovered as picrate. 
The additive products are also prepared from aniline and the appro- 
priate ethyl arylidenemalonate (6b). Thus ethyl 8-anilinobenzyl- 
malonate may be prepared from benzylideneaniline and ethy] 
malonate, as also from aniline and ethyl benzylidenemalonate (or 
from benzaldehyde, aniline, and ethyl malonate). The following 
compounds have been made by both methods: ethyl 6-m-toluidino- 
benzylmalonate, m. p. 91—92°; hydrochloride, m. p. 103—105° 
(from benzylidene-m-toluidine, m. p. 30—32°); ethyl 8-p-toluidino- 
benzylmalonate, m. p. 80—82°; ethyl -2-naphthylaminobenzyl- 
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malonate, m. p. 129—130°; ethyl G-anilino-p-tolylmalonate, m. p. 
88—90° (from p-tolylideneaniline, m. p. 46-5—48°); ethyl B-m-nitro- 
anilinobenzylmalonate, m. p. given as 99—101° and 105—106°; 
ethyl @-o-carboxyanilinobenzylmalonate, m. p. 116—117-5°; ethyl 
g-m-carboxyanilinobenzylmalonate, m. p. 137—137-5°; ethyl B-p-carb- 
oxyanilinobenzylmalonate, m. p. 164—164-5°; ethyl B-p-bromoanilino- 
benzylmalonate, m. p. 84:5—85-5°; ethyl §-p-chloroanilinobenzyl- 
malonate, m. p. 81—82°; ethyl 8-anilinoanisylmalonate, m. p. 81— 
82:5°; ethyl 6-p-anisidinobenzylmalonate, m. p. 97—99°; menthyl 
8-anilinobenzylmalonate, m. p. 200—201° (menthyl benzylidene- 
malonate, m. p. 945—95-5°). Salicylideneaniline and _ ethyl 
malonate give the anilide of coumarincarboxylic acid, m. p. 240— 
241-5°, and the p-toluidide of coumarincarboxylic acid, m. p. 220— 
222°, is obtained similarly. Methyl malonate behaves in the same 
way and the following are described: methyl {-anilinobenzyl- 
malonate, m. p. 114—115°; methyl 8-m-toluidinobenzylmalonate, 
m. p. 107—108-5°, and methyl 8-p-toluidinobenzylmalonate, m. p. 
120—121°. No reaction occurs between ethyl malonate and benzo- 
phenone, benzylidenemethylamine, benzylidene-2 : 4-xylidine, 
p-tolylidene-p-toluidine, benzylidene-o-nitroaniline, benzylidene- 
p-nitroaniline, m-nitrobenzylideneaniline, o-methoxybenzylidene- 
aniline, »-methoxybenzylidene-p-toluidine (picrate, m. p. 178— 
180°), p-methoxybenzylidene-8-naphthylamine (picrate, m. p. 185— 
186°), p-dimethylaminobenzylideneaniline, p-dimethylaminobenzyl- 
idene-8-naphthylamine, m. p. 164—165°, benzylidene-p-aminodi- 
methylaniline, benzylidene-o-toluidine [picrate, m. p. 203—205° 
(decomp.)], benzylidene-«-naphthylamine, or benzylidene-o-anis- 
idine, nor between methyl malonate and benzylidene-o-toluidine. 
The following have, however, been prepared by method (b): ethyl 
8-0-toluidinobenzylmalonate, m. p. 67—68°; ethyl 8-a-naphthyl- 
aminobenzylmalonate, m. p. 91-5—92°; ethyl 8-o0-anisidinobenzyl- 
malonate, m. p. 68—68-5°. When method (b) is applied to p-amino- 
dimethylaniline with ethyl benzylidenemalonate, the anil and ethyl 
malonate react in the cold, whilst ethyl p-dimethylaminobenzyl- 
idenemalonate and aniline behave similarly on heating, and this 
reaction is to some extent reversible; treatment of p-dimethyl- 
aminobenzylidene-aniline and -8-naphthylamine with ethyl malonate 
gives a little ethyl p-dimethylaminobenzylidenemalonate, m. p. 110— 
110-5° (also from p-dimethylaminobenzaldehyde and ethyl malon- 
ate). Benzylideneaniline forms no additive product with ethyl 
ethylmalonate or ethyl nitromalonate. From these data it is con- 
cluded that R’R’’C:NR’” gives no additive compound with ethyl 
malonate when R’” is aliphatic, or when R’, R”, and R’” are 
all aromatic, nor when R’ is NHX; the nitro group has an 
inhibiting action, but not the carboxyl group; only one o-sub- 
stituted compound undergoes the addition; the accumulation of 
substituents diminishes the reactivity of anils towards ethyl 
malonate. 

p-Dimethylaminobenzylidene-p-aminobenzoic acid, m. p. 261— 
262° (decomp.), and anisylidene-p-aminobenzoic acid, m. p. 194— 
195°, are described. F. M. H. 
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Radical Dissociation of Arylated Succinic Acid Derivatives. 
I. Radical Dissociation of 2: 2-Dihydroxytetraphenylsuc- 
cinodilactones [2 : 2’-Diketo-3 : 3’-diphenyl-3 : 3’-dicoumar- 
anyls|. A. LOWENBEIN [with W. ForBertH] (Ber., 1925, 58, 
[B], 601—609; cf. Léwenbein and Simonis,'A., 1924, i, 147).— 
2 : 2’- Diketo-3 : 3’-diphenyl-5 : 5’-dimethyl-3 : 3’-dicoumaranyl, 
m. p. 200—203°, is most 
advantageously prepared by the action of iodine on the sodium 
derivative of 2-hydroxy-3-phenyl-5-methyleoumarone. In cold 
solvents of high boiling point it yields colourless solutions, which 
become intensely blue when heated; dissociation into radicals is 
established by cryoscopic and ebullioscopic determinations of 
molecular weight, by the failure of the solutions to obey Beer’s 
law, and by the absorption spectrum at different temperatures. 
Protracted ebullition of the solution causes spontaneous decom- 
position of the radicals even in an atmosphere of carbon dioxide. 
The compound is decomposed by methyl-alcoholic potassium 
hydroxide solution with production of 2-hydroxy-5-methyldiphenyl- 
acetic acid. The radical is somewhat insensitive towards gaseous 
oxygen, whereby it is slowly transformed into the peroxide, 
Cy9H».0,, m. p. 175—180° (decomp.). It is readily converted by 
phenylhydrazine or hydrazobenzene, which are without action on 
the undissociated compound, into 2-hydroxy-3-phenyl-5-methyl- 
coumarone. Quinol does not effect this change. The unusually 
turgid acceptance of oxygen and ready acceptance of hydrogen are 
explained by the hypothesis that the free valency is distributed 
between the carbonyl oxygen and the methine carbon atom as 


indicated by the formula 0,H,<°5"Sc—0=- 


The conception of the dilactones of this group as coumaranyl 
derivatives is strengthened by the observation that 2 : 2’-diketo- 
3 : 3’-diphenyl-5-methyl-3 : 3’-dicoumaranyl, m. p. 163—165°, is 
obtained from the sodium derivative of 2-hydroxy-3-phenyl- 
5-methylcoumarone and o-hydroxydiphenylbromoacetolactone or 
from the sodium compound of 2-hydroxy-3-phenylcoumarone and 
2-hydroxy-5-methyldiphenylbromoacetolactone. 

The following dicoumaranyl derivatives exhibit radical dissoci- 
ation: 2 : 2’- dihydroxy -3 : 3'- diphenyl -4 : 4'- dimethyl -3 : 3’-di- 
coumaranyl, m. p. (indefinite) 200° (decomp.); 2 : 2’-dihydroxy- 
3: 3’ - diphenyl -3" : 5” : 3'" : 5'” - tetramethyl -3 : 3’ - dicowmaranyl 
(m. p. about 200°), from mandelonitrile and as-m-xylenol in the 
presence of 75°% sulphuric acid; 2 : 2’-dihydroxy-4” : 4'’-dimethoxy- 
3: 3’-diphenyl-5 : 5'-dimethyl-3 : 3'-dicoumaranyl, m. p. about 200°; 
2 : 2’-dihydroxy - 2" 2’’’- dimethoxy -3 : 3’- diphenyl - 5 : 5’- dimethyl - 
3 : 3’-dicoumaranyl, m. p. 200°. H. W. 


Thermal Decomposition of y- and 6-Ketonic Acids and 
their Esters. A. WinpAvs and A. BoHne (Annalen, 1925, 442, 
7—17).—The thermal decomposition of y- and 6-ketonic acids 
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containing cyclic ketonic groups is discussed in relation to Bredt’s 
rule (cf. A., 1924, i, 643), and the failure of camphononic acid (I) 
to give a lactone (II) is attributed to the operation of this rule 


CH,-CO 
(I) (Me, | (II.) 
H,CMe-CO,H CH,;CMe—CO 


that double bonds cannot exist in conjunction with the “ bridge- 
heads ’’ in bridged cyclohexane structures, The stability of the 
8-ketonic acid, C,,H,,0, (A., 1917, i, 265), and the acid, C,,H4)0., 
obtained in the decomposition of cholesterol, are similarly ex- 
plained, whilst, on the other hand, the conversion of pulegone- 
acetic acid into an unsaturated lactone (Vérlander, A., 1906, i, 362), 
and of prosolanellic acid (Wieland and Schulenberg, A., 1922, i, 346) 
and biloidanic acid (Wieland and Schlichtung, A., 1923, i, 41) into 
the corresponding pyro-acids, involves no contradiction of the rule. 
The authors postulate the following conditions for the formation 
by thermal decomposition of an unsaturated lactone from a ketonic 
acid containing the ketonic group in a cyclohexane ring: (i) the 
ketonic group must be in the y- or 5-position to the carboxyl group; 
(2) a hydrogen atom must be attached to the carbon atom adjacent 
to the ketonic group; (3) the carboxylic side-chain must be 
attached to the ring carbon atom adjacent to the ketonic group. 
If, however, the carbon atom carrying the carboxyl group in the 
side-chain is a member of a second ring, the mobility of this side- 
chain may be lessened and the formation of the lactone made more 
difficult. With ketonic di- and tri-carboxylic acids, the possibility 
of anhydride formation between the carboxylic groups introduces 
further complications. From a study of hyodeoxybilianic acid, 
C,,H,,0,, m. p. 242°, an oxidation product of hyodeoxycholic 
acid, it is shown that the conditions can be varied so as to favour 
unsaturated lactone formation as against anhydride formation or 
vice versa. Thus at 275° in hydrogen, hyodeoxybilianic acid (III) 
loses only 1 mol. of water, yielding the unsaturated lactone (IV) 


CH, CH, CH, 
H UH \C, 9H UH OH 


NG 

(IV.) (IIL) (V.) 


(dimethyl ester, C,,H,,0,, m. p. 123°), whilst at 300° by loss of 
1 mol. of water and 1 mol. of carbon dioxide the cyclic ketone (V), 
m. p. 182—183° (methyl ester, m. p. 105°), is produced. The esters 


| 
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behave similarly; thus trimethyl hyodeoxybilianate, C,,H4.0,, m. p. 
129—130°, on distillation in a high vacuum loses 1 mol. of methyl 
alcohol and yields an unsaturated lactone, m. p. 109°, isomeric with 
the product obtained by methylation of the lactone (IV). This 
decomposition, however, only takes. place in presence of potash 
glass; in Jena glass, the ester distils unchanged, but the addition 
of a little glass powder or of sodium ethoxide causes decomposition 
to take place. On the other hand, under the same conditions 
trimethyl deoxybilianate, m. p. 110°, trimethyl isodeoxybilianate, m. p. 
136—137°, trimethyl chenodeoxybilianate, m. p. 92°, and trimethyl 
bilianate distil unchanged, and the authors conclude that the 
decomposition of such esters is governed by the three conditions 
indicated above. These relations are in agreement with the different 
structures assigned to hyodeoxybilianic acid and the isomeric acids. 
The method of thermal decomposition should be of great value in 
ascertaining the structure of the unknown deoxybilianic 7 
. B. 


Condensation of Resorcinol and other Aromatic Hydroxy 
Compounds with some Acids, Esters, Lactones, and Lactams. 
R. N. Sen and S. S. G. Strcar (J. Indian Chem. Soc., 1925, 1, 151— 
172).—The reactivity of the carbonyl group in various acids of the 
aliphatic, aromatic, and heterocyclic series, esters, lactones, and 
lactams in respect of condensation with resorcinol and other similar 
aromatic hydroxy compounds, with the formation of benzeins, 
fluoresceins, and rhodamine-like compounds is_ investigated. 
Generally, esters react with greater ease than the parent acid, and 
under suitable conditions both carbonyl groups of the anhydrides 
of dibasic acids can be made to react, either simultaneously or 
successively. One mol. of the acid, ester, lactone, or lactam is 
heated with 2 mols. of the hydroxy compound with powdered, 
anhydrous zinc chloride at 180—200° for 3—4 hours, generally in a 
current of dry hydrogen chloride. Salicylic acid and methyl 
salicylate with resorcinol yield resorcinolsalicylein, not melting at 
260°; with pyrogallol, pyrogallolsalicylein, not melting at 250°. 
Gallic acid and resorcinol yield the gallein, dark red powder, not 
melting at 250°, dibromo derivative, not melting at 250°. Anthranilic 
acid and resorcinol yield resorcinol-o-aminobenzein, softening at 
175—177°, dibromo derivative, decomp. 195°, monopotassium salt ; 
anthranilic acid and m-diethylaminophenol yield anthranilorhod- 
amine, a pink powder, softening from 230°. With stearic acid, 
resorcinol yields the stearein, softening at 152°, and with pyromucic 
acid the pyromucein, not melting at 250°. Coumarin condenses 
with «- and £-naphthols to yield the corresponding cowmareins, 
dark brown powder, softening at 117°, and yellowish-brown powder, 
softening at 115°, respectively; with pyrogallol yielding pyro- 
gallolcoumarein, not melting at 250°, and with diethylaminophenol 
to produce a rhodamine, softening at 156°. Phenolphthalein heated 
’ with resorcinol and zinc chloride in a current of dry hydrogen 
chloride at 180—200° yields only fluorescein, but when heated with 
an excess of resorcinol and a larger quantity of zinc chloride in a 
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current of dry hydrogen chloride at 220° for 5 hrs. it yields phenol- 
resorcinolphthalein, orange powder, not melting at 250°, 
O- C,H,(OH) 
ott, 6H,(OH)~ 

in which both of the carbonyl groups of the anhydride are acted 
on, the first with phenol and the second with resorcinol; it gives a 
tetrabromo derivative, orange powder, not melting at 250°, dibenzoyl 
derivative, m. p. 156—158°, and a dipotassiwm derivative which 
is doubly quinonoid in structure; p-cresolphthalein anhydride 
(cf. Drewson, A., 1882, 1098) reacts with resorcinol to yield the 
resorcinol-p-cresolphthalein, red powder, softening at 220°, whilst 
fluorescein similarly yields resorcinolfluorescein, decomp. 230°. 
Whilst phenol and isatin when heated with concentrated sulphuric 
acid at 120—130° for 6—7 hrs. yield the “ phenolisatin ” of Baeyer 
(A., 1886, 154), the 8-carbonyl group reacting, an isomeric phenol- 
isatein, greyish powder, softening at 285°, is produced by the con- 
densing action of zinc chloride at 180—190°, the «-carbonyl group 
being attacked. Isatin condenses with resorcinol to yield resorcinol- 
isatein, orange powder, not melting at 265°, tetrabromo derivative, 
decomp. 230°; with m-dimethylaminophenol to yield the isatin- 
rhodamine, softening at 242°; with pyrogallol to yield pyrogallol- 
isatein, not melting at 250°, and with p-cresol giving p-cresol- 
isatein anhydride, grey powder, not melting at 250°. All the com- 
pounds described, with the exception of those of which pyrogallol 
is the phenolic constituent, exhibit marked fluorescence and are 
dyes. J. W. B. 


Dinaphthanthracene Series. VIII. Substituted Deriv- 
atives of Pyromellitic Acid. E. Pamir and R. Sexa [with 
W. Baver] (Monatsh., 1925, 45, 266—271).—4 : 6-Diethyl-m-xylene 
on heating wth bromine at 110° gives a small yield of 2 : 5-dibromo- 
4 : 6-diethyl-m-xylene, b. p. 150—170°/11 mm., which on heating with 
nitric acid at 220° yields dibromopyromellitic acid. With thionyl 
bromide, 2-bromo-4 : 6-diethyl-m-xylene, b. p. 141°/9 mm., is formed. 
Steric forces evidently play a part and hinder the introduction of 
a second bromine atom, as with 2 : 5-diethyl-p-xylene a dibromo 
compound is formed even in ice. The same monobromo compound 
is obtained by the action of bromine in acetic acid on 4 : 6-diethyl- 
m-xylene. Heating the monobromo compound at 170—190° with 
nitric acid (d 1-3) converts it into bromopyromellitic acid, Cyy>H;O0,Br, 
m. p. 240—265° (decomp.). The corresponding anhydride, m. p. 
286° (uncorr.), is obtained by subliming the acid in a vacuum at 
260—280°, or by allowing a solution of it in acetic anhydride to 
evaporate over potassium hydroxide in a vacuum. Condensation 
of bromopyromellitic anhydride with benzene by the Friedel and 
Crafts reaction gives a bromodibenzoylbenzenedicarboxylic acid, 
C..H,,0,Br,2H,0, m. p. 140° (not sharp), which on long drying at 40° 
in a vacuum lost 1 mol. of water; with p-xylene a similar compound, 
C.,H,,0,Br,2H,O, m. p. 130—168°, was obtained. In neither 
case was it found possible to bring about closure of the ring with 
formation of a dinaphthanthracene derivative, although this takes 
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place readily with the corresponding non-brominated p-xylene 
derivative. A. 


Dinaphthanthracene Series. VII. Condensation of Pyro- 
mellitic Anhydride with Decalin and Tetralin ; Sulphonation 
of Dinaphthanthradiquinone. E. Puiirri and R. Sexa [with 
K. Funke] (Monatsh., 1925, 45, 261—266; cf. A., 1923, i, 576, 577), 
—Decalin does not appear to form any condensation product with 
aluminium chloride, but when heated with pyromellitic anhydride 
in the presence of aluminium chloride gives a solid product, a small 
part of which is insoluble in ether or xylene. This insoluble com- 
pound, m. p. 286°, appears to be formed from 1 mol. of the anhydride 
and 2 mols. of partly dehydrogenated decalin. The portion (major) 
of the reaction product soluble in ether consists of 5-8-decahydro- 
naphthoylbenzene-1 : 2: 4-tricarboxylic acid, m. p. 224°, together 


with the corresponding lactone, Mm. p. 


248°. On long drying in a vacuum at 110°, the lactone anhydride, 
Co9H,,0;, m. p. 260° (not sharp), is obtained. The pyromellitic 
acid is assumed to have reacted with the $-position of the decalin, 
by analogy with Schroeter’s observations (cf. A., 1921, i, 861). No 
conditions could be found under which closure of the ring takes 
place. The Friedel and Crafts reaction applied to tetralin and 
pyromellitic anhydride results in one of the possible isomeric 
ditetrahydronaphthoylbenzenedicarboxylic acids, 

(Cy 
m. p. 240—242°, assuming reaction at the 6-position of the benzenoid 
ring of the tetralin, the sharpness of the m. p. indicating a single 
isomeride. Closure of the ring did not take place on heating with 
fuming sulphuric acid or acetyl chloride (at 140—160°). The pre- 
paration of dinaphthanthradiquinonedisulphonic acid, greyish-green 
substance, unaltered up to 325°, is described. Its potassium, 
sodium, and calcium salts are very soluble, the bariwm and lead salts 
insoluble. A. C. 


Electrochemical Oxidation of Toluene to Benzaldehyde. 
(A. Mann and P. M. Pavuzson (Trans. Amer. Electrochem. Soc., 1925, 
47, 31—42).—Yields of benzaldehyde amounting to 18 to 20% of 
the theoretical were obtained by Law and Perkin (Trans. Faraday 
Soc., 1905, 1, 251), by the electrochemical oxidation of toluene, 
using sulphuric acid as electrolyte with platinum electrodes and 
acetone as solvent. Sulphuric acid is now found unsuitable as 
electrolyte owing to the formation of large amounts of tarry con- 
densation products, and acetone is unsuitable as solvent owing to 
its action as an anodic depolariser and the difficulty of finally 
separating it. The conditions for a maximum yield of benzaldehyde 
are 400 c.c. of 20% nitric acid, 50 c.c. of glacial acetic acid, 50 c.c. of 
toluene, 4-5—4-7 volts and anode current density 1-8—2 amps. per 
sq.dm. The solution, well agitated, is electrolysed for the theoretical 
number of ampére-hours at 8—10°, and a yield of 18—19% of the 
theoretical is obtained. Cc. 8. 
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Addition of Chloroform to Aldehydes. J. W. Howarp (J. 
Amer. Chem. Soc., 1925, 47, 455—456).—Phenyltrichloromethyl- 
carbinol, b. p. 155—156°/150 mm., 1-464, 1-5672, is obtained 
when powdered potassium hydroxide (4 g.) is added, over a period 
of 30 mins., with stirring, to a mixture of benzaldehyde (33 g.) and 
chloroform (60 g.), stirring being continued for another 90 mins. 
(cf. A., 1923, i, 309). 

b. p. 115—118°/120 mm., 1-452, 
n” 1-5346, obtained similarly from furfuraldehyde, darkens rapidly, 
even when protected from light. Similar compounds could not be 
isolated from aliphatic aldehydes (formic to valeric), nor from 
salicylaldehyde. F. G. W. 


Valency. II. Decomposition of Organic Substances. A. 
ScHONBERG (Ber., 1925, 58, [.B], 580—586; cf. A., 1924, i, 520).—An 
attempt is made to express mathematically the relative tenacity 
with which two radicals are united to a given central atom, although 
it is pointed out that such expressions are valid only with respect to 
a definite reaction and under definite conditions. Reactions are 
considered which can be divided into “two-phase changes,” in 
which one molecule gives rise, through an intermediate ‘“ central 
compound,” to at least three fission products which differ amongst 
themselves; each central compound contains two different radicals 
united to the central atom. Polyphase changes are divided into 
those of the first order, in which all the migrating radicals of the 
central compound differ from one another, and those of the second 
order, in which at least two of the radicals attached to the central 
atom are identical. In the two types of change first described, the 


relative tenacity, HR , of two radicals, R, and R,, is given by the 


expression M,/M,, where M, and M, are the molecular quantities 
of the radicals R, ‘and R, which have ‘migrated within a given time. 
With polyphase changes of the second order, the expression is 
modified to M,n,/M,ng, in which n, and n, is the number of the 
radicals, R, and R,, attached to the central atom. 

[With ABELSDORFF, B. Antonorr, and H. Krrcnratu.}—The 
behaviour of phenyl 6- -naphthy] ketone and phenyl «-thienyl ketone 
towards sodamide and of diphenylbenzoylcarbinyl methyl ether 
towards alcoholic potassium hydroxide solution has been examined. 
p-Methylthiobenzamide, m. p. 189°, is described incidentally. 

The data thus far obtained show that p-anisyl, p-dimethyl- 
aminophenyl, and $-naphthyl are more firmly united than phenyl, 
whereas p-chlorophenyl, m-chlorophenyl, p-bromophenyl, m-bromo- 
phenyl,: «-thienyl, triphenylmethyl, diphenylmethoxymethyl, and 
the group CPh,(ONa) are less firmly attached. H. W. 


Benzylbenzoin |Benzoylphenylbenzylcarbinol|. J. Pascua. 
Vita and J. CerEzo (Anal. Fis. Quim., 1925, 23, 76—78).—It is 
now considered that the original formula assigned to benzylbenzoin 
(Garcia Banus and Pascual Vila, A., 1922, i, 734) is correct and that 


it is not the benzyl ether of benzoin as suggested in a more recent 
communication (A., 1924, i, 1208). The preparation of benzyl- 
VOL, CXXVIII. i. ad 
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benzoin by the action of benzyl chloride on the product of the 
reaction of benzoin with potassium amalgam is described. 
G. W. R. 


Preparation of Aryl 4-Hydroxynaphthyl Ketones. Socimty 
or CHEMICAL INDUSTRY IN BASLE (Brit. Pat. 212569).—Benzo- 
trichloride or other arylchloroform can be condensed with «-naphthol 
to give an aryl 4-hydroxynaphthyl ketone, without formation of 
a triarylmethane dye, by carrying out the reaction, using 1 mol. 
of each of the reactants, in cold, concentrated sulphuric acid, or 
in a solvent such as nitrobenzene, in presence of a condensi 
agent such as zinc oxide or a phosphorus compound. E. H. R. 


Condensation of Aldehydes with Butylacetoacetic Ester 
[Ethyl «-Acetylhexoate|. H. Ryan and M. J. SHannon (Proc. 
Roy. Irish Acad., 1924, 36, [B], 322—328; cf. Ryan and Dunlea, 
A., 1915, i, 416; Ryan and Devine, A., 1916, i, 654).—The action 
of n-butyl iodide on ethyl sodioacetoacetate gave a 50% yield of 
ethyl «-acetylhexoate, COMe-CH(C,H,)-CO,Et, b. p. 225—226°. 
This ester was treated in alkaline solution with various alde- 
hydes, the products in each case being a ketone from the ethereal 
extract and an acid from the acidified mother liquor. The con- 
densation with piperonal yielded piperonylidenemethyl amyl ketone, 
CH,0,°C,H,-CH:CH-CO-CH,°C,H,, m. p. 75° (oxime, m. p. 126— 
127°; phenylhydrazone, m. p. 128—129°), and «-piperonylidene- 
acetohexoic acid, m. p. 184—185°. Similarly, the action with 
anisaldehyde yielded p-methoxystyryl amyl ketone, m. p. 60—61°, 
and anisylideneacetohexoic acid, m. p. 171°. With benzaldehyde, 
the ester yielded styryl amyl ketone, m. p. 48° (oxime, m. p. 108— 
109°), and benzylideneacetohexoic acid, m. p. 158—159°. Both 
piperonal and benzaldehyde condensed with methyl amyl ketone 
in presence of alcoholic hydrochloric acid, formed colourless, 
crystalline compounds, melting, respectively, at 237—239°, and 
176—177°, derived from 3 mols. of the aldehyde to 1 mol. of the 
ketone in each case. B. W. A. 


Condensation of Aldehydes with Methyl Ethyl Ketone. 
H. Ryan and P. J. Cantu (Proc. Roy. Irish Acad., 1924, 36, [B], 
334—339; cf. Ryan and Devine, A., 1916, i, 654).—In presence 
of alkali, methyl ethyl ketone condenses with piperonal to form 
piperonylidenemethyl ethyl ketone, m. p. 101—102°, and with anisalde- 
hyde to form p-methoxystyryl ethyl ketone, m. p. 53° (dibromide, 
m. p. 85°). Further condensation of anisaldehyde with p-methoxy- 
styryl ethyl ketone yields 2 : 6-di-p-methoxyphenyl-3-methyltetra- 
hydro-4-pyrone, m. p. 93—95°. Inthe presence of alcoholic hydro- 
chloric acid, anisaldehyde reacts with methyl ethyl ketone, with 
p-methoxystyryl ethyl ketone, and with di-py-methoxyphenyl- 
methyltetrahydropyrone to form in each case the same substance, 
C,,H,,O,, m. p. 158°. An analogous substance, C,,H,.O,, m. p. 
195°, is formed by the action a piperonal on p-met a 
ethyl ketone. B. W. A. 
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Phenyl Benzyl Diketone and some Derivatives. T. MALKIN 
and R. Rosrnson (J. Chem. Soc., 1925, 12'7, 369—377).—w-Methoxy- 
acetophenone shows greater reactivity than phenyl propyl ketone 
when the two compete for salicylaldehyde. This fact, and others, 
are accounted for by considering the interaction of the electronic 
changes due to conjugation and the general polar effect. Four 
arylidene-w-methoxyacetophenones and the diketones formed by 
their hydrolysis are investigated. 

Methoxyacetonitrile is prepared in 70% yield by the action 
of formaldehyde on aqueous sodium cyanide, followed by treat- 
ment with methyl sulphate (cf. Polstorff and Meyer, A., 1912, 
i, 605). With benzaldehyde in presence of sodium hydroxide in 
aqueous-alcoholic solution, w-methoxyacetophenone yields phenyl 
6-methoxystyryl ketone, b. p. 202—204°/13 mm., m. p. 35°, which 
by addition of bromine to the ethereal solution forms phenyl 
a8-dibromo-a-methoxy--phenylethyl ketone, m. p. 103°, which is 
unexpectedly stable, but converted by sodium hydroxide into a 
substance, m. p. 59°. By boiling a solution of phenyl 8-methoxy- 
styryl ketone in acetic and sulphuric acids, it is hydrolysed to 
phenyl benzyl diketone, m. p. 65° (cf. Dufraisse and Moureu, A., 
1924, i, 405), which with o-phenylenediamine in alcoholic solution 
gives 2-phenyl-3-benzylquinoxzaline, m. p.97°. Similarly, w-methoxy- 
acetophenone and anisaldehyde yield phenyl 8 : p-dimethozrystyryl 
ketone, b. p. 238—242°/14 mm., m. p. 75°, the acetic acid solution 
of which is hydrolysed by hydrogen bromide to phenyl p-methoxy- 
benzyl diketone, m. p. 68° (which may be reconverted by the action of 
methyl sulphate on the alkaline solution); 2-phenyl-3-p-methoxy- 
benzylquinoialine has m. p. 119°. w: p-Dimethoxyacetophenone 
and benzaldehyde give p-methoryphenyl {-methoxystyryl ketone, 
b. p. 240—250°/33 mm., m. p. 74°, which yields p-methoryphenyl 
benzyl diketone, m. p. 82°; 2-p-methoryphenyl-3-benzylquinoxaline, 
m. p. 141°. w:p-Dimethoxyacetophenone and anisaldehyde give 
p-methoryphenyl 8: p-dimethorystyryl ketone, m. p. 72-5°, which 
is hydrolysed to p-methoryphenyl p-methoxybenzyl diketone, m. p. 
92°; 2-p-methoryphenyl-3-p-methoxybenzylquinoxaline, m. p. 123°. 
In the derivatives of benzylideneacetophenone, a methoxy group 
in the p-position in the benzylidene nucleus is auxochromic, but 
in the acetophenone nucleus weakly bathochromic in character. 
On heating the sulphuric acid solutions, a change in colour 
occurs. 

Phenyl benzyl diketone is reduced in alcoholic solution by 
hydrogen in presence of palladous chloride and gum arabic to 
a-hydrory-B-methory-ay-diphenylpropane, b. p. 197°/15 mm. By 
boiling the diketone in aqueous sodium hydroxide, it is converted, 
probably owing to migration of the benzyl group, into a-benzyl- 
mandelic acid, m. p. 164° (nearly quantitative yield); this may 
be oxidised to benzil, whilst bromine in presence of sodium carbonate 
gives a bromo compound (desyl bromide ?), m. p. 54°, and distillation 
gives «-phenylcinnamic acid and stilbene (cf. Bogdanowska, A., 
1892, 851). Similarly, from the other diketones are obtained 
a-p-methorybenzylmandelic acid, m. p. 193°, p-methory-a-benzyl- 
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mandelic acid, m. p. 181°, and p: p’-dimethoxy-a-benzylmandelic 
acid, m. p. 170°. F. M. H. 


Triphenylmethane Compounds with Linked Benzene 
Nuclei. I. Trimethylenetriphenylmethane Triketone. R. 
Weiss and J. Korezyn (Monatsh., 1925, 45, 207—214).—Mag- 
nesium 0o-tolyl bromide in ether, on treatment with a hot suspension 
of phthalic anhydride in benzene, gives di-o-tolylphthalide, 


C,H,< Me), O,m. p. 128—131°, together with a small amount 


of o-toluoylbenzoic acid, CO,H-C,H,-CO-C,H,Me, m. p. 127—130° 
(not sharp); methyl o-toluoylbenzoate has m. p. 37—39°, b. p. 
210—214°/12 mm. Reduction of the ditolylphthalide in alcohol 
with sodium amalgam gives phenyldi-o-tolylmethane-o-carboxylic 
acid, CO,H-C,H,°CH(C,H,Me),, m. p. 241-5—243°, in 70% yield 
(reduction with zine in alcoholic sodium ethoxide solution gives a 
much poorer yield). Oxidation of the carboxylic acid by means 
of alkaline potassium permanganate gives triphenylmethanetri- 
carboxylic acid, CH(C,H,°CO,H);,H,0, m. p. 303° (darkens), which 
on treatment with diazomethane yields a trimethyl ester, C,;H.05,, 
m. p. 170°. Concentrated sulphuric acid removes 3 mols. of 
\ water from the tricarboxylic acid with threefold 
( | ring closure, giving trimethylenetriphenylmethane 
triketone (1), dark blue needles which do not melt 
co’ \” \co at 450°, but sublime between 340° and 380°/ 
IN » J 12 mm., with slight decomposition. The action 
| of thionyl chloride followed by heating with 
A 3 J aluminium chloride also converts the tricarboxylic 
«Oo acid into the triketone. Substitution of ethyl 
(I.) phthalate for phthalic anhydride in the reaction 
with magnesium o-tolyl bromide produces 2-0-toluoylphenyldi-o- 
tolylcarbinol, A. C. 


4-Acetamido-o-benzoquinone and some of its Derivatives. 
F. KeurmMann and E. Horun (Helv. Chim. Acta, 1925, 8, 218— 
223).—4-Aminopyrocatechol, obtained by the action of hydro- 
bromic acid on 4-aminoguaiacol (cf. A., 1898, i, 71, 72), yields 
a triacetyl derivative, m. p. 147°, hydrolysed by sodium hydroxide 
to 4-acetamidopyrocatechol, which is oxidised by sodium dichromate 
and sulphuric acid to 4-acetamido-o-benzoquinone, reddish-brown 
needles, decomposing at 170—180° without melting. The compound 
is rapidly decomposed by boiling water. It yields a reddish-brown 
monoxime, which is deposited from hot benzene in dark green, 
almost black, spear-shaped crystals. The reddish-brown modi- 
fication is more readily soluble in cold sodium hydroxide than the 
green form. Dilute acids precipitate the reddish-brown modi- 
fication from alkaline solutions. The green crystals pass into the 
reddish-brown form at 115—120°. The oximino group is shown 
to be in the para position to the acetamido group by reduction 
with stannous chloride and hydrochloric acid to 2-hydroxy-p- 
phenylenediamine. 

4-Acetamido-o-benzoquinone condenses with o-phenylenediamine ; 
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hydrolysis of the condensation product gives a poor yield of 2-amino- 
phenazine. Similar condensations with o-aminophenol and 0-amino- 
diphenylamine give indications of the formation of phenoxazine 
and aposafranine, respectively. 

Oxidation of 4-aminoguaiacol by Willstitter’s method gives an 
excellent yield of sulphur-yellow crystals of 2-methoxy-p-benzo- 
quinoneimine, m. p. 95° (decomp.), very little different in colour 
from the corresponding methylbenzoquinoneimine. 

4-Acetamidoguaiacol acetate, m. p. 152°, 4-benzamidoguaiacol, 
m. p. 166°, and 4-benzamidopyrocatecho!l, m. p. 169°, are also described. 

M. J. 


Dehydrogenation and Autoxidation and their Mutual 
Relationship. W. Mancnor and H. Gat (Ber., 1925, 58, [B], 
486—492).—The possibility of effecting catalytic dehydrogen- 
ation with the aid of spongy platinum completely free from oxygen 
is established by the rapid and quantitative conversion of anthra- 
quinol in alcoholic or ethereal solution into anthraquinone in the 
presence of the catalyst; the latter is prepared by means of form- 
aldehyde and potassium hydroxide at —10° and subsequently 
heated for 8 hours at 95° in a high vacuum in an atmosphere of 
nitrogen. In alkaline solution, anthraquinol and dihydroindigotin 
do not suffer dehydrogenation. The bearing of these observations 
on Wieland’s theory of oxidation is discussed in detail, and the 
author is led to classify the modes of autoxidation as follows: 
(1) spongy platinum causes dehydrogenation in virtue of its 
affinity for hydrogen; the process does not occur in the absence 
of the catalyst, but is caused more or less readily by oxygen 
(e.g., anthraquinol in neutral solution); (2) spongy platinum causes 
dehydrogenation of the oxidisable substance slowly if at all (e.g., 
anthraquinol in alkaline solution); the effect is produced by 
oxygen and may be accelerated by platinum, which activates the 
oxygen; (3) spongy platinum, as true catalyst, accelerates the 
oxidation of the substance at the expense of the water (e.g., chromous 
chloride) ; the process occurs more slowly in the absence of catalyst ; 
(4) autoxidation of very slowly or apparently non-oxidisable sub- 
stances can be effected by oxygen carriers, which may act catalytic- 
ally to an unlimited extent or in a restricted manner, since they 
are themselves oxidised, probably with intermediate formation of 
a primary oxide peroxide which acts as effective carrier. H. W. 


o-Nitroaldehydes of the Anthraquinone Series. P. Ruac.i 
and E. Brunner (Helv. Chim. Acta, 1925, 8, 155—168).—Direct 
nitration of anthraquinone-2-aldehyde gives the 6-nitro derivative. 
To prevent nitration in this ring, 5: 6:7 : 8-tetrachloroanthra- 
quinone derivatives were used. 5:6: 7 : 8-Tetrachloro-2-methyl- 
anthraquinone (Meister, Lucius, & Briining, A., 1922, i, 179), on 
bromination in nitrobenzene solution, gives 5: 6: 7 : 8-tetrachloro- 
2-dibromomethylanthraquinone, m. p. 196—197°. Treatment with 
concentrated sulphuric acid converts this compound into 5 : 6: 7 : 8- 
tetrachloroanthraquinone-2-aldehyde, a yellow, crystalline powder, 
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m. p. 182—183°; phenylhydrazone, violet-red needles, m. p. above 
300°, semicarbazone, orange-yellow crystals, m. p. above 300°, 
oxime, yellow, crystalline powder, m. p. 234—235°, and diacetyl 
derivative, golden-yellow crystals, m. p. 172°. Attempts to nitrate 
the aldehyde gave only the carboxylic acid. Attempts to prepare 
a cinnamic acid analogue from the aldehyde, for subsequent 
nitration, were also unsuccessful. 

5:6: 7: 8-Tetrachloro-1-nitro-2-methylanthraquinone (loc. cit.) 
yields, on bromination, 5:6: 7 : 8-tetrachloro-1-nitro-2-dibromo- 
methylanthraquinone, m. p. 246—248°, which with concentrated 
sulphuric acid, or preferably with silver acetate in glacial acetic acid, 
yields 5:6: 7 : m. p. 
265—268°, giving a phenylhydrazone, violet-red needles, m. p. above 
300°, and a diacetyl derivative, yellow needles, melting with 
blackening at 250°. The aldehyde, like o-nitrobenzaldehyde, 
reacts with acetone and alkali, but the violet-black amorphous 
product, obtained in too small yield for further investigation, does 
not appear to be an anthraquinone-indigo. 

1-Nitro-2-methylanthraquinone (A., 1924, i, 528) yields, on 
bromination, 1-nitro-2-dibromomethylanthraquinone, m. p. 242°, 
which with concentrated sulphuric acid gives a compound, reddish- 
violet needles, m. p. 228—230°, believed to be 1-nitrosoanthra- 
quinone-2-carboxylic acid. Treatment of 1-nitro-2-dibromomethy]- 
anthraquinone with silver acetate and glacial acetic acid yields 
1-nitroanthraquinone-2-aldehyde, yellow crystals, m. p. 228—230°, 
giving a phenylhydrazone, violet-red needles, m. p. above 300°, and 
a diacetyl derivative, m. p. 205°. With acetone and alkali, it yields 
a violet-black powder which does not appear to be an anthraquinone- 
indigo. M. J. 


Derivatives of j-Methylanthraquinone. Frangula Emodin, 
Emodic Acid, and their Derivatives. R. EpER and F. Hausrer 
(Helv. Chim. Acta, 1925, 8, 126—139; cf. A., 1924, i, 185).—The 
synthesis of Frangula emodin from 3: 5-dinitrophthalic acid and 
m-cresol leaves it uncertain whether this substance is the 1 : 5: 7- 
or 1:6: 8-trihydroxy-3-methylanthraquinone. Oxidation to the 
carboxylic acid and elimination of the carboxyl group gives a 
trihydroxyanthraquinone identical with the compound obtained 
by oxidation of chrysophanic acid and replacement of the carboxyl 
group by hydroxyl (cf. A., 1911, i, 632). Emodin is therefore 
1: 6: 8-trihydroxy-3-methylanthraquinone. 

A series of emodic acid derivatives is described. Acetylation of 
-emodin gives the triacetyl derivative oxidised by Fischer to emodic 
acid (cf. A., 1911, i, 886). By careful moderation of the oxidation 
conditions, triacetylemodic acid, m. p. 210—211°, can be isolated. 
Hydrolysis gives emodic acid, showing two modifications on crystal- 
lisation from 90% alcohol. Fischer’s amorphous form, m. p. 350— 
355°, crystallises out first and is followed by short, compact, reddish- 
brown needles with the same m. p. Both modifications sublime 
in a vacuum without decomposition at 230—240°, yielding orange- 
red needles melting sharply at 360°. Attempts to prepare the acid 
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chloride were unsuccessful. Treatment with thionyl chloride gives 
a dark brown, amorphous substance, m. p. 150—175°, which is 
attacked with difficulty by boiling solutions of barium and calcium 
hydroxides, giving salts of emodic acid. The supposition that the 
compound is a lactone formed by elimination of water from the 
carboxyl group and the $-hydroxyl is supported by the fact that, 
when the latter is alkylated, an acid chloride is formed without 
difficulty. Oxidation of the diacetyl derivative, greenish-yellow 
needles, m. p. 190—191°, of the monomethyl ether of emodin 
obtained from chrysarobin (cf. following abstract) gives the mono- 
methyl ether of diacetylemodic acid, greenish-yellow needles, m. p. 
214—215°. Saponification gives emodic acid monomethyl ether, 
subliming in a vacuum without decomposition to reddish-brown 
needles, m. p. 300° (pyridine salt, yellow needles, decomp. 120°). 
Thionyl chloride reacts with this substance, giving the monomethyl 
ether of emodic acid chloride, orange needles, m. p. 205°, very slowly 
attacked by water, dilute acids, and alkalis; the corresponding 
amide has m. p. 292°. By treatment with sodium hypochlorite, the 
amide is converted into 3-amino-1 : 8-dihydroxy-6-methoxyanthra- 
quinone, a dark violet, amorphous powder, carbonising at 450° 
without melting, never obtained quite pure because of its sparing 
solubility in organic solvents. Diazotisation and treatment with 
alcohol gives two products, 1 : 8-dihydroxy-6-methoxyanthraquinone, 
m. p. 178—180°, insoluble in alkali, yielding, on demethylation, 
1:6: 8-trihydroxyanthraquinone, identical with the product 
obtained by replacement of the methyl group of chrysophanic acid 
by hydroxyl; and 1:3: 8-trihydroxy-6-methoryanthraquinone, 
identical with the product obtained when the methyl group in the 
monomethyl ether of Frangula emodin is replaced by hydroxyl. 

The following derivatives of emodic acid are also described : 
ethyl ester, reddish-brown, m. p. 252°; isobutyl ester, orange- 
red, m. p. 229°; trimethyl ether, yellow, m. p. 270°; dipyridine 
salt, orange, decomp. 120°; tripotassiwm salt, dark-violet, micro- 
crystalline powder. 


Derivatives of (@-Methylanthraquinone. VI. Naturally- 
occurring Monomethyl Ether of Frangula Emodin. R. EDER 
and F. Hauser (Helv. Chim. Acta, 1925, 8, 140—145).—Collective 
evidence shows that, in anthraquinone rings, hydroxyl groups in 
the 8-position are more acidic in character, more easily methylated, 
and more difficultly demethylated than these groups in the «-posi- 
tion, and that only 6-hydroxyl groups are available for alkali salt 
formation with alcoholic potassium acetate. The diminished acidity 
of the natural monomethyl ether of emodin suggests that the 
compound contains no free @-hydroxyl. It cannot be extracted 
from benzene solution by shaking with 5% sodium hydroxide 
solution, nor does it give a pyridine salt. Demethylation gives low 
yields of emodin. Frangula emodin, on treatment with alcoholic 
potassium acetate and subsequent methylation, yields a mono- 
methyl ether identical with the natural product. The authors 
conclude that the methoxy group is in the $-position. M. J. 
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Perylene and its Derivatives. VI. A. ZINKE and F. Hansz-.- 
MAYER (Monatsh., 1925, 45, 231—234; cf. Zinke and Dengg, A.., 
1922, i, 132, 1013).—Dihydroxyperylene has been prepared in a 
pure state from 1:12-perylenequinone. The crude material 
obtained by heating §-dinaphthol with anhydrous aluminium 
chloride was dissolved in aqueous sodium hydroxide containing 
aluminium powder. The solution on oxidation by air gives a 
product which on heating with lead peroxide in benzene yields 
1: 12-perylenequinone, m. p. 287°, reddish-brown needles. The 
quinone gives a light yellow vat with intense yellowish-green 
fluorescence in which cotton is dyed a brilliant lemon-yellow. 
Hydrogen peroxide converts the colour into a light brownish-red. 
The alkaline perylenequinone vat with benzoyl chloride gives 
1 : 12-dibenzoyloxyperylene, m. p. 227° (uncorr.). An acetic acid 
solution of 1: 12-perylenequinone on treatment with zinc dust 
yields 1: 12-dihydroxyperylene, C 9H .0,, yellow leaves, which 
dissolves in concentrated sulphuric acid to a blue solution and 
becomes brown (quinone) on adding oxidising agents. A. C. 


Camphor Series. IV. 8S. Komatsu and C. Fusio (Mem. 
Coll. Sci. Kyoto, 1924, [A], 7, 389—395).—The influence of various 
metallic chlorides and of alumina on the removal of hydrochloric 
acid from pinene hydrochloride and bornyl chloride is studied. 
The best yield of camphene is obtained using ferric chloride at 
temperatures up to 100°, or aluminium chloride or alumina at 
200°. A hydrocarbon, CyoHgo, containing one ethylenic linking, 
b. p. 208—210°, nZ 1-5304, d” 0-9649, is obtained when the reaction 
is conducted under pressure. A liquid and a solid modification 
of camphene were obtained (but not in the pure state) by the 
removal of hydrochloric acid from pinene hydrochloride at different 
temperatures. L. F. H. 


Structural Relations between Pinenes and the Terpineols 
or Limonenes Derived from them. M. DE&LEPINE (Compt. 
rend., 1924, 179, 980—982).—If the formula of «-pinene is written 
in such a way that the double bond is to the right and the CMe, 
group above the plane of the paper, the resulting terpineol has the 
double bond to the left and the CMe,OH group above the plane 
of the hexagon. This interpretation is based on the results obtained 
by Godlevsky (A., 1899, i, 920) and by Barbier and Grignard (A., 
1908, i, 852; 1910, i, 555) and leads to a modification of the hypo- 
thesis that the tetramethylene ring is broken in the change from 
pinene to terpineol. The suggestion as to the formation of an 
intermediate substance, methylnopinol (A., 1924, i, 1088), is con- 
sistent with this view. H. J. E. 


Properties of some Ethereal Oils in Calabria. F. La 
Face (Riv. Ital. essenze e profumi, 6, 99—101; from Chem. 
Zentr., 1924, ii, 2615—2616).—The bright yellow oil from Timus 
vulgaris has d}3 0-903, [«]i} —2-18°, nf 1-4810, and contains 20-5% 
of phenols, of which thymol represents 95%. The yield varies 
from 0-117 to 0-173%, according to whether the plant is picked 
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in the early morning or the afternoon. The oil from Mentha 
piperita, yield 1-5%, dij; 0-9192°, [a]i} —4° 18’, nj} 1-4635, acid 
number, 1-16, ester number, 39-2, saponification value (acetylated 
oil), 142, contains 13-86% of esters, 41-29%, of alcohols (30-37% 
free menthol), 9-3% of menthone. The bright yellow oil from 
Mentha arvensis var. sativa, Hort., yield 0-45%, dif 0-940, [«]}? 
—47° 18’, nj} 1-4820, acid number 2-5, ester number 22-4, acetyl 
value 106-4, contains esters 7-92°%, total alcohols, 41-42, free 
alcohols 24-88%. The pale yellow oil from Coriandrum sativum 
has di3 0-8810, [«]i? 11° 12’, acid number 1-4, ester number 11-2, 
saponification value of acetylated oil 201-6, and contains 61-6% of 
linalool. R. B. 
New Constituent in Oil of Juniper. F.C. Patazzo and E: 
AuinaRI (Atti I. Congr. Naz. Chim. pur. appl., 1923, 309—315; 
from Chem. Zenir., 1924, ii, 1640).—From the terpene fraction of 
oil of juniper, the author isolated pinene and another compound 
as yet unidentified, of higher b. p. and lower d. G. W. R. 


Oil of [Jamaica] Pimenta Leaves. M. Kemp (Arch. Pharm., 
1925, 263, 12—16).—This oil, derived from Pimenta officinalis, 
d'® 1-062, is composed chiefly of eugenol (95-5°% free, 1-1% com- 
bined). Besides this there are present caryophyllene; traces of 
aldehydes or ketones, and a mixture (0°-45°%) of a dibasic unsaturated 
acid, Cy>H,,0,, b. p. 70—73°/1-7 mm., and another unsaturated 
acid, C,,H,,0,, m. p. 78° (crystallising ‘from the former after the 
distillation). W. A. 8S. 

Constituents of some Indian Essential Oils. XIV. 
Essential Oil from the Seeds of Zanthoxylum ovaltifolium. 
J. L. Stmonsen (Indian Forest Rec., 1924, 11, 1—5).—The oil 
separated by steam distillation, amounting to about 0-3°, of the 
seed and husk, consists chiefly of myrcene and safrole. Palmitic 
acid and combined lower fatty acids and a liquid phenol are present 
in small quantities. 8. I. L. 

Constituents of some Indian Essential Oils. XV. 
Essential Oil from the Seeds of Juniperus communis. J. L. 
SmonsEn (Indian Forest Rec., 1924, 11, 6—9).—The yield by 
steam distillation is 0-2%; the oil differs from normal juniper oil, 
and resembles oil of savin, containing about 50% of d-sabinene, 
but no «-pinene. 

Constituents of some Indian Essential Oils. XVI. Rate 
of Oxidation of d-A?-Carene and other Terpenes in the presence 
of Catalysts. M. G. Rao (/ndian Forest Rec., 1924, 11, 197— 
206).—The addition of 0-001°% of pyrogallol to readily-oxidised 
terpenes greatly delays the beginning of oxidation, although once 
started this proceeds very rapidly and the curves showing percent- 
age of oxygen absorbed with time are very similar to those normally 
obtained. 8. I. L. 

Travancore Essential Oils: Oil from the Leaves of Lantana 
camara. II. K. L. Moupemu (Perf. Essent. Oil Rec., 1925, 
16, 9—10; cf. A., 1922, i, 754).—The hydrocarbon previously 
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described, b. p. 253—255° (produced from the hydrocarbon origin- 
ally present in the essential oil by isomerisation during distillation), 
oxidises when kept, giving a compound, C,;H,,0, m. p. 196—200°, 
a) +7-35° in benzene, which is probably a resene. B. F. 


Constitution of the Caoutchouc Molecule. S. C. J. OLivizr 
(Rec. trav. chim., 1925, 44, 229—238).—A criticism of the conclusions 
of Harries and Evers (A., 1922, i, 357) and of Boswell (/ndia- 
rubber J., 1922, 64, 981) as to the molecular structure of caout- 
chouc. The author maintains the view put forward by himself 
(A., 1922, i, 45) and by Staudinger (A., 1922, i, 1043) that the 
molecule has a long open-chain structure. G. M. B. 


Oakwood Tannin. Preparation and Purification of 
Tannins. II. K. Frist and H. BrsteHorN (Arch. Pharm., 
1925, 263, 16—31; cf. A., 1924, i, 1218).—The electro-osmotically 
purified tannin (loc. cit.) still contains reducing sugar; this, how- 
ever, remains in solution when the tannin is precipitated by lead 
acetate, and the regenerated tannin then affords no reducing sugar 
when it is hydrolysed by hot dilute sulphuric acid. The action 
here is not solely hydrolysis; phlobaphen is formed, and ellagic 
acid and possibly gallic acid—but this is doubtful—are produced. 
When either the crude tannin or material partly purified through 
the potassium and lead salts is subjected to the action of Aspergillus 
niger until the mould ceases to grow, it affords ellagic acid (doubtful 
in the second case) and apparently simply a more homogeneous 
tannin. This resembles Volibrecht’s preparation (A., 1922, i, 1046). 
The product of both preparations afforded a methyl derivative of 
molecular weight 1210. Crude tannin cannot be purified or 
separated into its constituents by fractional crystallisation of the 
acetyl derivative, but the methyl derivative (loc. cit.), obtained by 
treating the tannin in acetone solution with diazomethane, is 
eventually isolated (from the crude tannin two other products are 
obtained in very small amount) by repeated solution in acetone 
and. reprecipitation by water. The molecular weight of 1343 
(loc. cit.) is a mean of four results, ranging from 1236 to 1462, of 
eryoscopic determinations in camphor solution. Analysis showed 
C 58-18%, H 5:28%. 

An attempt to synthesise a tannin by oxidising ellagic acid in 
— solution by means of a current of air gave inconclusive 
results. 

Tetracarbethoxyellagic acid, CH,0,(O-CO,Et),, obtained by 
treating ellagic acid in alkaline solution with ethyl chloroformate, 
has m. p. 244°. W. A. S. 


Strophanthin. VI. Anhydrostrophanthidins and their 
Behaviour on Hydrogenation. W. A. Jacoss and A. M. Coins 
(J. Biol. Chem., 1925, 63, 123—133; cf. A., 1924, i, 867 and 
1331).—Dianhydrostrophanthidin, when treated with concentrated 
hydrochloric acid, gives trianhydrostrophanthidin, C,,H,,O3, m. p. 
135-5—137-5°, [«]}}} 98°; the substance was also obtained, in smaller 
yield, from monoanhydrostrophanthidin under similar conditions; 
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it does not form an oxime or a benzoate and therefore probably 
retains the oxidic structure of dianhydrostrophanthidin; on hydro- 
genation, it takes up 1 mol. of hydrogen only to give dihydro- 
trianhydrostrophanthidin, C.,H,,03;, m. p. 132—133°, [a]} 97°, 
which is also obtained by the action of hydrochloric acid on di- 
hydrodianhydrostrophanthidin. The behaviour on hydrogenation 
indicates the probable existence of a benzenoid structure in the 
molecule of trianhydrostrophanthidin. Dianhydrostrophanthidin 
on hydrogenation takes up a maximum of 4 mols. of hydrogen 
with simultaneous loss of 1 mol. of water. After absorption of 
3 mols. of hydrogen, there are obtained «-hexahydrotrianhydro- 
strophanthidin, m. p. 183—187°, 7°, and the 6-iso- 
meride, m. p. 224—227°, [a] 37°; after absorption of 4 mols. 
of hydrogen there are formed «-ocitahydrotrianhydrosirophanthidin, 
5,03, m. p. 231—233°, 49°, and the @-isomeride, m. p. 
210—213°, [«]}} 67°; the same mixture, but with a preponderance 
of the @-isomeride, is obtained by the hydrogenation of dihydro- 
dianhydrostrophanthidin. On treatment of strophanthidin with 
concentrated hydrochloric acid there is obtained no trace of tri- 
anhydrostrophanthidin, but a 25° yield of y-strophanthidin, which 
softens at 123—127°; this substance does not form an oxime or 
a phenylhydrazone, nor does it, like strophanthidin, isomerise in 
the presence of alkali. No acyl derivative could be crystallised. 
C. R. H. 


Esters of Furfuryl Alcohol. J. E. Zanetti (J. Amer. Chem. 
Soc., 1925, 47, 535—536)—Furfuryl propionate, b. p. 195— 
196°/764 mm., 59—60°/1 mm., d*° 1-1085, butyrate, b. p. 212— 
213°/764 mm., 69—70°/1 mm., d° 1-0530, and valerate, b. p. 228— 
229° /764 mm., 82—83°/1 mm., d° 1-0284, were prepared by heating 
furfuryl alcohol with the respective acid anhydrides at 130—150° 
for 2 hours. They are colourless, oily iiquids with pleasant odours, 
which darken only slightly on long exposure to light. F. G. W. 


Addition of Chloroform to Aldehydes. J. W. Howarp.— 
(See this vol., i, 557.) 


Oxindigo [3 : 3’-Diketo-A?‘*’-dicoumaran]. K. Fries (An- 
nalen, 1925, 442, 254—305; cf. A., 1914, i, 985).—The absence’ 
in oxindigo of the tinctorial properties of indigotin and _thio- 
indigotin is possibly due to the difficulty of reducing it to a 
compound analogous to indigo-white and re-oxidising the leuco 
compound in alkaline solution without rupturing the furan ring. 
Unsuccessful attempts have been made to stabilise the latter by 
introduction of substituents into the benzene nucleus. 

3:3’-Diketo-4 : 6:4’ : and 
Other Indigoid Compounds from 4 : 6-Dimethylcoumaran- 
3-one. [With K. Barrens. |—4 : 6-Dimethylcoumaran-3-one is con- 
verted by p-nitrosodimethylaniline in alcoholic solution in the presence 
of sodium hydroxide into 4 : 6-dimethylcowmaran-3-one-2-p-dimethyl- 
aminoanil, m. p. 214°; 5-methylcoumaran-3-one-p-dimethylamino- 
anil, m. p. 173°, and 4: 6-dimethylcoumaran-3-one-2-ansl, m. p. 
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162°, are similarly prepared. The latter substance reacts with 
4 : 6-dimethylcoumaran-3-one in the presence of boiling toluene 
to give 2-anilino-3 : 3'-diketo-4:6:4' : 6’-tetramethyl-2 : 2'-dicou- 


maran, m. p. 214°, 


which is transformed by cold, concentrated sulphuric acid into 
3 : 3’-diketo-4 : 6: 4’ : 6’-tetramethyl-A*‘*’-dicoumaran, 

m. p. 280° after darkening at 265°; this is also obtained directly 
but in poor yield by the action of acetic anhydride and acetic acid 
on a mixture of 4 : 6-dimethylcoumaran-3-one-2-p-dimethylamino- 
anil and 4: 6-dimethylcoumaranone. It is reduced by zinc dust 
and glacial acetic acid to 3: 3’-diketo-4:6:4' : 6’-tetramethyl- 
2: 2’-dicouwmaran, m. p. 217° after softening at 210°, and is trans- 
formed by reductive acetylation into the corresponding O-diacetyl 
derivative, m. p. 235°, which could not be hydrolysed to the 
dihydroxy compound. 4: 6-Dimethylcoumaran-2 : 3-dione, m. p. 
145° (cf. Stollé and Knebel, A., 1921, i, 578), is readily prepared 
by the action of hydrochloric acid on 4: 6-dimethylcoumaran- 
3-one-2-p-dimethylaminoanil suspended in acetic acid; it is slowly 
converted by 2N-sodium hydroxide into sodium 2-hydroxy-4 : 6- 
dimethylbenzoylformate, which immediately gives rise to the lactone 
when acidified. 4 : 6-Dimethylcoumaran-2 : 3-dione is transformed 
by an equivalent amount of aniline into 2-hydroxy-4 : 6-dimethyl- 
benzoylformanilide, m. p. 127° (this is also obtained from 4 : 6-di- 
methylcoumaran-3-one-2-anil and cold, alcoholic sodium hydr- 
oxide), and by an excess of aniline into 2-hydroxy-4 : 6-dimethyl- 
benzoylformanilanilide, Cy,H,,0.N,, m. p. 197°, which is trans- 
formed by acetic anhydride into 4 : 6-dimethylcoumaran-2-one-3- 
anil, m. p. 150°. 4: 6-Dimethylcoumaran-2 : 3-dione and o-pheny]l- 
enediamine yield 2-hydroxy-3-0-hydroxy-o : p-dimethylphenylquin- 
oxaline, m. p. 260° after softening at 253°, which passes at 280— 
290° into 4: 6-dimethylcoumarophenazine, m. p. 206°. 3-Keto- 
4:6: 4’ : 6'-tetramethyl-2 : 3-dihydro-2 : 3’-dicoumaran, m. p. 151°, 
is converted by acetic anhydride and sodium acetate into the 
acetyl derivative of the corresponding enolic form, m. p. 114°. 
3 : 2'-Diketo-4 : 6: 4’ : 6'-tetramethyl-2 : 3’-dicoumaran, yellow 
needles, m. p. 206° after softening at 202°, or orange-red prisms, 
m. p. 210° after softening at 205°, is prepared from dimethylcoumar- 
anone and dimethylcoumarandione. 

Di-p-tolyl succinate, m. p. 120°, is converted by aluminium 
chloride at 130° into «5-diketo-«:-di-2'-hydroxy-m-tolylbutane, m. p. 
187° (diacetate, m. p. 163°), which could not be brominated in the 
side-chain, but is converted by bromine in acetic acid solution 
into the nucleus-substituted compound, C,,H,,0,Br., m. p. 232° 
(diacetate, m. p. 140°); if bromination is effected in acetic acid 
solution saturated with hydrogen bromide, ®y-dibromo-«5-diketo- 
di-2-hydroxy-m-tolylbutane, m. p. 183° (diacetate, m. p. 187°), is 
obtained. Di-p-tolyl dibromosuccinate, m. p. 167°, is converted by 
aluminium chloride into resinous products. Di-m-zxylyl succinate, 
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m. p. 77°, is isomerised by aluminium chloride to «8-diketo-«5-di- 
2-hydroxy-4 : 6-dimethylphenylbutane, m. p. 141°. 
4:5:4':5'’-Dibenz- and 6:7: 6’ : 7-Dibenz-oxindigo. 
[With E. Puscu.]|—4 : 5-Benzcoumaran-3-one, m. p. 133°, is most 
readily prepared by treating naphthoxyacetic acid suspended in 
benzene successively with phosphorus pentachloride and aluminium 
chloride. It is converted by nitrosobenzene into 4 : 5-benzcoumaran- 
3-one-2-anil, m. p. 186°, and by aniline into 2-hydroxynaphthoylform- 
anilide, m. p. 126° [prepared previously by Giua and: De Franciscis 
(A., 1924, i, 1092), by whom it is erroneously designated 4 : 5-benz- 
coumaran-3-one-2-anil]._ Bromine in the presence of glacial acetic 
acid converts it into 2-bromo-4 : 5-benzcoumaran-3-one, m. p. 150°, 
which is transformed by sodium nitrite in boiling, aqueous-alcoholic 
solution into the sodium salt of 2-acinitro-4 : 5-benzcoumaran-3-one, 
decomp. about 220°. The latter compound is transformed by 
boiling water into 3: 3’-diketo-4: 5:4’ : 5'-dibenz-A?‘*’-dicoumaran 
(4:5:4' : 5’-dibenzoxindigo), m. p. 310° after darkening and 
softening at 290°; the stability of the furan ring in this substance 
is enhanced remarkably by the presence of the benzo group in the 
4:5 position, but not to a sufficient extent to enable it to give a 
true vat. 2-Bromo-4 : 5-benzcoumaran-3-one and o-phenylene- 
diamine give 3: 2'-hydroxy-«-naphthylquinoxaline, m. p. 142° 
(benzoate, m. p. 156°). 
oxaline, m. p. 287° (diacetate, m. p. 227°), prepared from 4 : 5-benz- 
coumaran-2 : 3-dione and o-phenylenediamine in glacial acetic acid 
solution, is converted when heated in a high vacuum into 4 : 5-benz- 


coumarophenazine, m. p. 218° [the com- 


pound described under this name by Giua and De Franciscis (loc. 
cit.) is 2-hydroxy-3-8-hydroxy-«-naphthylquinoxaline]. 2 : 2’-Di- 
bromo-4 : 5-benzcoumaran-3-one, m. p. 178°, does not react with 
sodium nitrite or o-phenylenediamine. 4 : 5-Benzcoumaran-3-one 
is converted by glacial acetic acid saturated with hydrogen chloride 
into 3-keto-4 : 5:4’ : 5’-dibenz-2 : 3’-dicoumaran, m. p. 211°. Isatin 
and 4:5-benzcoumaran-3-one yield the compound, C,,H,,0,N, 
m. p. about 340°. 

6 : 7-Benzcoumaran-3-one is prepared according to the method 
of Lanz (Diss., Bern, 1921); the preparation from pure 1-naphthoxy- 
acetyl chloride or bromide, m. p. 150°, is not more advantageous. 
It is converted by nitrosobenzene into 6 : 7-benzcoumaran-3-one- 
2-anil, m. p. 169°, which with concentrated sulphuric acid yields 
1-hydroxy-2-naphthoylformic acid, m. p. 151° (decomp.), which could 
not be dehydrated by phosphoric oxide and is converted by o-phenyl- 
enediamine into 2-hydroxy-3-«-hydroxy-8-naphthylquinoxaline, m. p. 
312°. 6:7-Benzcoumaran-3-one and 6 : 7-benzcoumaran-3-one-2- 
anil yield 2-anilino-3 : 3'-diketo-6 : 7 : 6’ : 7’-dibenz-2 : 2'-dicoumaran, 
m. p. 173°, from which 3: 3’-diketo-6 : 7 : 6’ : 7'-dibenz-A?*?’-di- 
coumaran (6:7 : 6’ : 7'-dibenzoxindigo), m. p. 347° after darkening 
and softening, is obtained by the action of hydrogen chloride in 
the presence of glacial acetic acid. The stability of the furan ring in 
this compound is much less than in the corresponding 4 : 5-sub- 
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stance. 5-Bromo-6 : 7-benzcoumarandiol-2-anil, m. p. 294°, and 
2:2: 5-tribromo-6 : 7-benzcoumaran-3-one, m. p. 217°, are also 
described. . 

Indigoid and other Compounds from 6-Methoxycoumaran- 
3-one. [With K. Sarrren.|—6-Methoxycoumaran-3-one and p- 
nitrosodimethylaniline yield 6-methoxycoumaran-3-one-2-p-dimethyl- 
aminoanil, m. p. 156° after softening at 142°, which is transformed 
by concentrated sulphuric acid into p-aminodimethylaniline and 
2-hydroxy-4-methoxybenzoylformic acid. 6-Methoxycouwmaran-3- 
one-2-anil, m. p. 135° (or its dimethylamino derivative) is converted 
by 6-methoxycoumaran-3-one at 125° into 6: 6’-dimethoxy-3 : 3’- 
diketo-A?**’-dicoumaran (6 : 6'-dimethoxyoxindigo), m. p. 310° after 
softening and darkening at 260°. 2-Oximino-6-methoxycoumaran- 
3-one, m. p. 180°, prepared from 6-methoxycoumaran-3-one and 
sodium nitrite in acetic acid solution, is transformed by fuming 
hydrochloric acid into 2-hydroxy-4-methoxybenzoylformic acid, m. p. 
123°, which, when heated at 160°/1 mm., affords 6-methoxycoumaran- 
2 : 3-dione, m. p. 136°, and is transformed by o-phenylenediamine 
into 2-hydroxy-3-0-hydroxy-p-methoxyphenylquinoxaline, m. p. 312° 
after softening at 303°. 6: 6’-Dimethoxy-2 : 3'-diketo-A*’ *-dicou- 
maran, m. p. 250°, is prepared from 6-methoxycoumaran-3-one 
and 2-hydroxy-4-methoxybenzoylformic acid or 6-methoxycou- 
maran-3-one-2-p-dimethylaminoanil. 6 : 6’-Dimethoxy-3-keto-2 : 3- 
dihydro-2 : 3'-dicowmaran, m. p. 153° after darkening at 146°, is 
obtained by the condensation of 6-methoxycoumaran-3-one under 
the influence of acid or alkaline reagents; the compound is readily 
oxidised, and its formation in alkaline solution is accompanied by 
that of a substance, C,,H,,0,,, m. p. 156°, unless air is carefully 
excluded. 

2-Hydroxy-4-methoxy-w-chloroacetophenone is converted by 
bromine in the presence of chloroform into 5-bromo-2-hydroxy- 
4-methoxy-w-chloroacetophenone, m. p. 194°. It is converted by 
boiling alcoholic sodium acetate solution into 5-bromo-6-methoxy- 
coumaran-3-one, m. p. 186° (m-nitrobenzylidene derivative, m. p. 
200°), which cannot be prepared advantageously by direct bromin- 
ation of 6-methoxycoumaran-3-one. 2 : 5’-Dibromo-6-methoxycou- 
maran-3-one, m. p. 160° after darkening at 142°, prepared by the 
action of bromine on bromomethoxycoumaranone in the presence 
of glacial acetic acid and hydrogen bromide, is converted by o-pheny]l- 
enediamine into 
oxaline, m. p. 240° (benzoyl derivative, m. p. 212°). 3-0-Hydroxy- 
phenylquinoxaline, m. p. 189°, is prepared similarly from 2-bromo- 
coumaran-3-one. The action of phenylhydrazine on dibromo- 
methoxycoumaranone gives the osazone of 5-bromo-2-hydroxy- 
4-methoxyphenylglyoxal, m. p. 193°. 2:2: 5-Tribromo-6-methoxy- 
coumaran-3-one, m. p. 164°, is only slowly converted by o-phenylene- 
diamine into the quinoxaline derivative just described, thus showing 
that the third bromine atom is located in the side ring and that 
the amine has a reducing action. 2:5: 7-Trichloro-6-methoxy- 
coumaran-3-one, m. p. 79°, is prepared by passing chlorine into 
6-methoxycoumaran-3-one dissolved in glacial acetic acid in the 


4 


ORGANIC CHEMISTRY. i, 571 


resence of sodium acetate; the position of the chlorine atoms is 
established by its conversion into 3-(3’ : 5’-dichloro-2'-hydroxy-4'- 
methoxyphenyl)quinoxaline, m. p. 237°. 5-Bromo-6-methoxycou- 
maran-3-one-2-antl, m. p. 192°, is prepared from 5-bromo-6-methoxy- 
coumaran-3-one and nitrosobenzene. The sodium salt of 5-bromo- 
2-acinitro-6-methoxycoumaran-3-one, decomp. 256°, is converted 
by boiling water into 5: 5’-dibromo-6 : 6’-dimethoxy-3 : 3'-diketo- 
A??’.dicowmaran, m. p. above 360° (decomp.). 5-Bromo-6-methoxy- 
coumaran-3-one-2-anil is transformed by concentrated sulphuric 
acid into 5-bromo-2-hydroxy-4-methoxybenzoylformic acid, m. 
155°, which with o-phenylenediamine yields 2-hydroxy-3-(5'-bromo- 
2’ -hydroxy-4'-methoxyphenyl)quinoxaline, m. p. 360° (decomp.). 
5 : 5’-Dibromo-6 : 6'-dimethoxy-2 : m. p 
340°, is obtained by the condensation of bromomethoxybenzoyl. 
formic acid with bromomethoxycoumaranone, by protracted 
ebullition of a solution of 2 : 5-dibromo-6-methoxycoumaran-3-one 
in glacial acetic acid, and by the oxidation of 5: 5’-dibromo-2’- 
hydroxy-6 : 6’-dimethoxy-3-keto-A*‘*’-dicoumaran, m. p. 295° after 
darkening at 190° (prepared from 2 : 5-dibromo-6-methoxycou- 
maran-3-one, 5-bromo-6-methoxycoumaran-3-one, and sodium 
acetate in boiling alcoholic solution; acetyl derivative, m. p. 210° 
after darkening at 180°; monophenylhydrazone, m. p. 178° after 
softening at 170°). 

Derivatives of 2-Coumaran-2-benzdihydrothiazolespiran. 
[With K. Sarrren.}—The action of hydrogen sulphide on a boiling 
solution of 6-methoxycoumaran-3-one-2-p-dimethylaminoanil in benz- 
ene leads to the production of 2-p-dimethylanilino-6-methoxy-2-thiol- 


3-kelocoumaran, m. p. 154° 


after darkening at 148°, which is oxidised to 6-methory-3-keto-2- 
coumaran-6’ -dimethylaminobenzthiazole-2’-spiran, 


G0 


m. p. 174° (acetyl derivative, m. p. 160°; sodium salt). The con- 
stitution of the latter compound is established by its decomposition 
with alcoholic potassium hydroxide into 2-hydroxy-4-methoxy- 
benzoic acid and 2-amino-5-dimethylaminothiophenol. Similarly, 
6-methoxycoumaran-3-one-2-p-aminoanil, m. p. 183° after softening 
at 170° (from 6-methoxycoumaran-3-one and p-nitrosoaniline), 
yields 2-p-aminoanilino-6-methoxy-2-thiol-3-ketocoumaran, m. p. 133° 
after softening at 115°; its oxidisability to a spiran could not be 
established with certainty. 2-Anilino-6-methoxy-2-thiol-3-ketocou- 
maran, m. p. 152°, and 2-anilino-2-thiol-3-ketocoumaran, m. p. 156°, 
do not appear to yield spirans, which thus seem to be formed only 
when the aniline residue contains a dimethylamino group in the 
para position (cf. Fries, A., 1914, i, 880). H. W. 


Synthesis of 2’-Chloroflavone and 2’-Chloroflavonol. A. 
ROTHLISBERGER (Helv. Chim. Acta, 1925, 8, 112—117; cf. A., 
1921, i, 682).—The author continues the investigation of the 
influence of substituent groups on the decomposition of the 


i. 572 ABSTRACTS OF CHEMICAL PAPERS. 


dibromides of o-hydroxyphenyl styryl ketones into flavones or 
benzylidenecoumaranones, respectively. o-Hydroxyphenyl o-chloro- 
styryl ketone, lemon-yellow, m. p. 102°, from o-chlorobenzaldehyde 
and o-hydroxyacetophenone, gives a dibromide, faintly yellow, 
m. p. 171°, and an acetyl derivative, yellow, softening at 49°, m. p. 
52°. The dibromide of the latter is colourless, m. p. 92°. Treat- 
ment of either dibromide with alkali under varied conditions gives 
2’-chloroflavone, colourless, m. p. 119°. 

2’-Chloroflavanone, colourless, m. p. 103°, synthesised directly 
from o-chlorobenzaldehyde and o-hydroxyacetophenone by the 
method of Kostanecki, Lampe, and Tambor (A., 1904, i, 440), is 
readily converted into the yellow isonitroso derivative, m. p. (slow 
heating) 142° or (rapid heating) 158—159°. Subsequent hydro- 
lysis yields colourless 2’-chloroflavonol, m. p. 178° (acetyl derivative, 
m. p. 143°). 

when condensed with o-chlorobenzaldehyde, gives 
2’-chlorobenzylidenecoumaranone, yellow, m. p. 141°. The dibromide, 
colourless, m. p. 194° (decomp.), is converted by alcoholic potassium 
hydroxide into 2’-chloroflavonol. M 


Ligulin, the Colouring Matter of Privet Berries. E. Prav 
(Arch. Pharm., 1925, 263, 50—51).—This colouring matter (from 
Ligustrum vulgare) used for improving the appearance of wine, is 
termed ligulin. It is extracted by water; the hydrochloride and 
picrate are described. The compound is considered to be akin to 
oenin. The berries contain no alkaloid or saponin. W. A. 5S. 


Preparation of Dyes. H. Voswinoxet (D.R.-P. 400391; 
from Chem. Zentr., 1924, ii, 2792—2793).—Acid dyes, showing 
pronounced green fluorescence in alkaline solution and dyeing 
direct yellow to brown shades on wool and silk, are obtained by 
melting aromatic sulphonic acids with polyhydric phenols, especially 
resorcinol, or aminophenols, especially alkylated m-aminophenols. 
The products from resorcinol and the sulphonic derivative of 
salicylic acid, o-, m-, and p-hydroxytoluic acids dye mordanted cotton 
and when boiled with sodium sulphide are converted into substantive 
cotton dyes. The dye obtained from resorcinol and sulphosalicylic 
acid at 140—160° gives brown shades on cotton after chroming. 

R. B. 


Hydroferrocyanides and Hydroferricyanides of Alkaloids. 
I. W. M. Cummine and D. G. Brown (J. Soc. Chem. Ind., 1925, 
44, 110—115r).—The hydroferrocyanides and hydroferricyanides 
of various alkaloids (cf. Stephenson, ‘‘ Microchemical Tests for 
Alkaloids,’ 1921; Cole, A., 1923, ii, 703) have been prepared in 
alcoholic, neutral, and acid solution by the general methods pre- 
viously described (T., 1922, 124, 1287; 1923, 123, 2457; A., 
1924, i, 778; this vol., i, 122). The hydroferrocyanides and hydro- 
ferricyanides of the following alkaloids are described: cinchonine, 
quinine, phenazone, pyramidon, cocaine, narcotine, brucine, and 
strychnine. A method for obtaining pure hydroferricyanic acid 
is given. L. F. H. 
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apoQuinine. FRANKEL and C. (Ber., 1925, 58, 
[B], 559—-563).—Quinine is converted by treatment with hydro- 
chloric acid (d 1-125) during 7—8 hours at 140—145° mainly into 
apoquinine, m. p. 160°, [«]j} —196-37° in ethyl alcohol (96%). The 
compound is converted by benzoy! chloride at 100° into apoguinine 
monobenzoate dihydrochloride, m. p. 187° (decomp.) after softening 
and darkening at 170°. apoQuinine can be obtained from anhydrous 
ether in microscopic crystals which are extraordinarily hygroscopic. 
It does not show the reactions of ketones. Small quantities of 
chlorinated and chlorine-free derivatives of quinine (which differ 
from apoquinine in their insolubility in potassium hydroxide 
solution) are produced during the action of hydrochloric acid on 
quinine. 


Compounds of Quinine and Copper. F. Ersen (Ber., 1925, 
58, [B], 468—470).—Complex compounds of quinine with cupric 
hydroxide are readily obtained by shaking a solution of the base in 
chloroform with copper hydroxide, free from acidic ions, dissolved 
in ammonia; the reaction is facilitated by the addition of a little 
sodium hydroxide. The ratio, alkaloid : copper, is variable as in 
the case of cuprammonium. Compounds containing 10, 8, 6, or 4 
mols. of base to each mol. of copper hydroxide are pink and exhibit 
much the same solubilities as quinine. The compound, 

m. p. 192° or (hydrated), m. p. 88°, and the substance, 


m. p. 220°, are described. The corresponding dihydrochlorides are 
yellow and yield yellow solutions in water. H. W. 


Aminoquinine. C. Tritt, M. Menrer, and O. 
HERSCHMANN (Ber., 1925, 58, [B], 544—554).—Attempts to 
introduce an amino group into the vinyl side-chain of quinine and 
its derivatives were unsuccessful. Hydroquinine chloride and 
ammonia yielded only quinine. Quinine chloride (A., 1923, i, 362) 
reacted to only a very limited extent with aqueous or alcoholic 
ammonia; a similar result was obtained with quinine dibromide 
and quinine tribromide. Quinine chloride was therefore heated 
with potassium phthalimide at 160—170°, whereby phthalylamido- 
quinine, C,,H,,0,N3,H,O, m. p. 140°, was obtained (isolated as the 
picrate, Cy,H 0,)N,g, m. p. 145°, from the crude product of the 
reaction). Similarly, quinine chloride was converted by the sodium 
derivative of benzenesulphonamide at 160° in a vacuum into 
benzenesulphonamidoquinine, which was characterised as_ the 
picrate, decomp. 137°. 
Removal of the acyl groups from these compounds was exceptionally 
difficult, since the resulting aminoquinine was simultaneously de- 
methylated and isomerised by the concentrated acids with production 
of a mixture of compounds; under certain conditions, aminoquinine 
sulphate, C45H,,0N,*NH,,H,SO,, decomp. 227° (in a closed capillary), 
was obtained in small yield and was characterised further by 
conversion into the corresponding picrate, C.>H,;ON;,Cg,H,0,Ns, 
m. p. 120°. Crude aminoquinine was converted by acetic anhydride 
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and sodium acetate into a substance which could not be caused to 
crystallise as free base or as sulphate; it was therefore precipitated 
with picric acid, whereby two picrates, m. p. 122—125° and 153°, 
respectively, were obtained which appeared to be diacetamido- 
quinine dipicrates, C,,H,,ON,"NAc,,2C,H,0,N;. Treatment of the 
crude aminoquinine with methyl sulphate and sodium hydrogen 
carbonate gave a quaternary ammonium base which was isolated 
as quininetrimethylammonium monopicrate, 
; 

the product could not, however, be freed completely from a green 
dye which was formed during the reaction. 

The difficulty of replacing the halogen atom of quinine chloride 
has led to the examination of other methods of obtaining aminated 
derivatives. Thus, quinotoxinephenylhydrazone was converted 
into the crystalline dipicrate, C,g,H390N,,2C,H,0,N3, decomp. 
130—137° (indefinite), from which potassium carbonate liberated 
only the amorphous phenylhydrazone (a crystalline p-bromophenyl- 
hydrazone was isolated). Reduction with sodium amalgam and 
acetic acid, sodium, and amy] or ethy] alcohol, or with zinc dust and 
glacial acetic acid did not lead to the desired aminoquinotoxine. 


Aminoquinotoxine. §. FRANKEL and N. Diamant (Ber., 
1925, 58, [B], 554—559).—Quinotoxineoxime, Cy>H,;0,N3, m. p. 
(indef.) 112—116°, is prepared as a yellow, amorphous powder 
which becomes resinified with unusual ease, by the interaction of 
quinotoxine oxalate and hydroxylamine hydrochloride in strongly 
alkaline, aqueous-alcoholic solution. It is only slowly attacked by 
sodium amalgam or sodium and ethyl alcohol, but is reduced by 
sodium and amyl alcohol in the presence of acetic acid to amino- 
quinotoxine, which could not be caused to crystallise and did not 
yield a crystalline hydrochloride, sulphate, tartrate, or oxalate. 
The picrate, CyyH,,ON3,2C,H,0,N5, m. p. 110°, the additive com- 
pound with cadmium chloride, C.°H.,ON,,3CdCl,, decomp. 255— 
260° after softening at 210—220°, the chloroplatinate, 


decomp. 295—305° after darkening at 250°, and the benzoate, 
C,,H,,0.N;,H,O, m. p. 66°, are described. H. W. 


Constitution of Physostigmine [Eserine]. E. Spitn and 
O. Brunner (Ber., 1925, 58, [B], 518—523).—Physostigmol is 
shown to be 5-hydroxy-1 : 3-dimethylindole by direct comparison 
of 5-methoxy-1 : 3-dimethyldehydroindole with hydrophysostigmol 
methyl ether, thus confirming the conclusion reached by Stedman 
(A., 1924, i, 981) in a different manner. 

Acetone-p-methoxyphenylhydrazone, m. p. 60°, is converted by 
treatment with anhydrous zinc chloride in a vacuum at 110° into 
5-methoxy-2-methylindole, m. p. 85—86°, which is transformed by 
reduction with tin and hydrochloric acid and subsequent methyl- 
ation into 5-methoxy-1 : 2-dimethyldehydroindole (picrate, m. p. 
171—172°). By a similar series of reactions, acetone-m-methoxy- 
phenylhydrazone is transformed successively into 6( ?4)-methoxy- 


H. W. 
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2-methylindole, m. p. 102—103°, and 6( ?4)-methoxy-1 : 2-dimethyl- 
dihydroindole (picrate, m. p. 144—145°). Propaldehyde-p-methoxy- 
phenylhydrazone is transformed into 5-methoxy-3-methylindole (cf. 
Blaikie and Perkin, A., 1924, i, 547) and 5-methoxy-! : 3-dimethyl- 
dihydroindole, the picrate of which, m. p. 128—129", is identical with 
that of hydrophysostigmol methyl ether. Methyl-p-anisidine, b. p. 
111—113°/9 mm., is converted by nitrous acid and subsequent 
reduction of the nitroso compound into as-p-methoxyphenylmethyl- 
hydrazine, b. p. 135—139°/10 mm., which, when condensed with 
propaldehyde and subsequently heated with zinc chloride at 110°/ 
vacuum gives 5-methoxy-1 : 3-dimethylindole, identical with physo- 
stigmol methyl ether. H. W. 
Constitution of Lupanine. H. THoms and K. BERGERHOFF 
(Arch. Pharm., 1925, 263, 3—12).—This paper contains a survey 
of the literature of the lupin alkaloids. Lupanine, m. p. 44° (cf. 
Molander, A., 1921, i, 886), b. p. 215—220°/10 mm., picrate, m. p. 
180°, when fused with potassium hydroxide, yields a base, (C;H,N),, 
already described, and, in small amount, a hydrocarbon, C4 H,,, b. p. 
120—135°/10 mm. Lupanine methiodide, m. p. 240—241°, affords 
a hydroxide which when distilled regenerates lupanine. This 
indicates that no methylimino group is present. When lupanine is 
treated with cyanogen bromide (von Braun’s method), ring scission 
takes place, for the product is the compound C,;H,,ON,,BrCN, m. p. 
122°. This substance, which is obtained only in meagre yield, is 
converted by the action of ammonia and hydrogen sulphide into 
the thiocarbamido derivative, m. p. 85° (+ alcohol of crystallisation) 
or 140° (after drying), and loses its cyanogen group when heated with 
concentrated hydrobromic acid, giving an oily product which forms 
an unstable chloroaurate, C,,H,,ON,Br,HAuCl,, m. p. 147—150°. 
When lupanine is distilled with zinc dust, it yields two hydrocarbons, 
one (b. p. 118—125°/14 mm.) apparently identical with that from the 
potash fusion, and another, in very small amount, a solid, together 
with two bases, the first of which, C,H,N, has b. p. 150—151° and 
is apparently an ethylpyridine (picrate, m. p. 1389—140°) and the 
second, b. p. 160—164°/14 mm., has the formula (C,H,N),. The 
latter gives a mercuric chloride double salt (decomp. 91°) and 
appears to be identical with the basic product of the potash fusion. 
On a basis of these results and the constitution of various analogues 
the annexed formula is provisionally assigned to lupanine, 
CH,N——CH CH-N —CH 
CH,°CH, CH,°CH-CH, W. A. S. 
Jaborandi Alkaloids. I. Pilocarpidine. E. Spits and E. 
Kuwz (Ber., 1925, 58, [B], 513—518).—It is shown that pilocarpidine 
is demethylated pilocarpine of the constitution 
O-CHEt NH:CH 


since it is converted by cold methyl iodide into pilocarpine 
(identified as the nitrate); further, the successive treatment of the 
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crude methylated pilocarpidine with methyl iodide and sodium 
picrate yields a methopicrate, C,,H,,0.N;, m. p. 142—143°, identical 
with that obtained from pilocarpine methiodide. The metho. 
chloroaurate, m. p. 103—104°, and methochloroplatinate, m. p. 
about 220° when rapidly heated [Langenbeck (this vol., i, 151) gives 
m. p. 224—225°], frora the two sources are identical. The possibility 
that pilocarpidine is stereochemically related to isopilocarpine and 
suffers conversion into a substance of the pilocarpine series during 
methylation is excluded, since the isopilocarpidine is converted by 
quaternary methylation and subsequent treatment with sodium 
picrate into isopilocarpine methopicrate, m. p. 119—120°; pilo- 
carpidine is transformed into isopilocarpidine (nitrate, m. p. 109— 
111°) by treatment with alcoholic sodium ethoxide solution at the 
atmospheric temperature. The following salts are described 
incidentally : pilocarpidine chloroaurate, m. p. 124—126°; pilo- 
carpidine 2:4: 6-trinitro-m-tolyloxide, m. p. 149—150°;  pilo- 
carpine 2: 4: 6-trinitro-m-tolyloxide, m. p. 188—189° after slight 
softening; pilocarpine chloroaurate, m. p. 124—125° [Jowett (T., 
1900, '77, 478) gives m. p. 117—130°]; isopilocarpine chloroaurate, 
m. p. 159°. 


Synthesis of Aporphine. J. Gapamer, M. OBERLIN, and A, 
ScHOELER (Arch. Pharm., 1925, 263, 81—99; cf. A., 1924, i, 1227). 
—The y-basic form of N-methylisoquinolinium hydroxide is con- 
densed with o-nitrotoluene in presence of sodium ethoxide giving 
1-o-nitrobenzyl-2-methyl-1 : 2-dihydroisoquinoline (I); this on 
reduction gives 1-o-aminobenzyl-2-methyltetrahydroisoquinoline 
(II), which on diazotisation and treatment with copper powder 
yields aporphine (III). Proof of the structure of the latter is 
afforded by exhaustive methylation, when it gives 1-vinylphen- 
anthrene (IV). 


H, H, 


| | | i | 

NO H a: 
(IL) \ (HL) \F av, 


o-Nitrophenylaceto-$-phenylethylamide gives, on heating with 
phosphoric oxide in xylene, an oily base, whilst on reduction with 
phenylhydrazine it gives 0o-aminophenylaceto-8-phenylethylamide, 
m. p. 105° (uncorr.), white. 1-0-Nitrobenzyl-2-methyl-1 : 2-dihydro- 
isoquinoline, m. p. 90° (uncorr.), reddish-brown, when reduced 
yields 1-0-aminobenzyl-2-methyltetrahydroisoquinoline hydrochloride, 
m. p. 247—250° (uncorr.), and chlorostannate. The hydrochloride, 
on treatment as above, yields aporphine hydrochloride, decomp. 
above 250°, from which are prepared the hydriodide, white, decomp. 
260°, the hydrobromide, decomp. 230°, and the nitrate, decomp. 
200—210°. Aporphine gives with Froehde’s reagent a green, and 


CH:CH, 
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with Mandelin’s reagent a bluish-red colour. On treatment with 
methyl sulphate and subsequently with sodium hydroxide, apor- 
phine hydrochloride yields aporphinemethine, a viscous oil, which 
gives a solid methiodide. The latter is converted by potassium 
hydroxide into trimethylamine and 1-vinylphenanthrene (obtained 
in solution only), acid reduction of the latter leading to 1-ethyl- 
phenanthrene, and catalytic reduction to the isolation of a picrate, 
m. p. 170°. BF. 


Electrolytic Reduction of Pyridine. Preparation of Piper- 
idine. C. Marie and G. LeyeunE (J. Chim. physique, 1925, 22, 
59—61).—A 65°, yield of piperidine may be obtained by electro- 
lysing at 30—40° a sulphuric acid solution of pyridine at a reduced 
lead cathode with a current density of 6 amp./dm.? Some tetra- 
hydropyridine (dipiperideine) is simultaneously formed. F. G. T. 


Process of Nitration with the Aid of Nitrogen Oxides from 
Air or Ammonia. II. A. Scwaarscumipt, H. BALZERKIEWICZ, 
and J. GANTE.—(See i, 532.) 


Formation of the Pyrrole Ring by the Action of Ammonia 
on Carbohydrates. A. Sumoox (Isvestia Petr. Selskochos. 
Akad. [Russ.], 1919, No. 1—4, 25—33).—The product obtained on 
heating dextrose, starch, or pentosans with ammonium salts 
(preferably oxalate) gives the pine-wood pyrrole reaction. Addition 
of zinc dust accelerates the process. Apparently furan, derived 
from ammonium mucate, then reacts with ammonia, so that the 
ammonia does not participate in ring closure, pyrrole being formed 
by the exchange of an oxygen atom for the imino group, as in the 
conversion of pyrone into the corresponding pyridine derivative. 
On passing dry ammonia into anhydrous alcoholic dextrose, a 
substance, m. p. 123°, probably having the composition 

is obtained. In the presence of zinc oxide, or at a high temperature, 
some 5-methylglyoxaline is produced. The product (30%) obtained 
on refluxing dextrose with glycerol at 270—280°, ammonia being 
meanwhile passed through the liquid, is an oil of which the most 
stable fraction, possibly 2-methyl-5-aminomethylpyrrole, has b. p. 
140—150°; it forms a hydrochloride and chloroplatinate. Its 
possible mode of formation is discussed. CHEMICAL ABSTRACTS. 


Synthesis of Xanthopyrrolecarboxylic Acid. Synthesis of 
the Acid Scission Products of Blood Pigment. III. H. 
FiscHer and J. KLarer (Annalen, 1925, 442, 1—7).—The methods 
recently used in the synthesis of cryptopyrrolecarboxylic acid and 
phyllopyrrolecarboxylic acid (A., 1924, i, 543, 1233) have been 
applied to the synthesis of the xanthopyrrolecarboxylic acid 
described by Piloty and Dormann (A., 1913, i, 539; 1915, i, 451), 
and the structure originally assigned to this acid is thereby con- 
firmed. Its presence in the scission products of blood pigment 
affords some support for Willstitter’s assumption of a —C:C- bridge 
linking the four pyrrole rings in blood pigment. 

Magnesium ethyl bromide on successive treatment in an atmo- 
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sphere of nitrogen with 4-methyl-2-ethylpyrrole and ethyl chloro. 
formate gives in 88°, yield ethyl 4-methyl-2-ethylpyrrole-5-carboxylate, 
m. p. 74°, which on treatment with hydrogen cyanide and hydrogen 
chloride in dry ether, and decomposition of the imide with water, 
is converted (yield 70%) into 5-carbethoxy-4-methyl-2-ethylpyrrole- 
3-aldehyde, m. p. 98° (oxime, m. p. 202°, rhodamine condensation 
product, yellowish-brown needles, m. p. 208°, azlactone with hippuric 
acid, m. p. 227°). This aldehyde condenses with malonic acid in 
presence of piperidine to give the unstable 5-carbethoxy-4-methyl- 
2-ethylpyrrole-3-acrylic acid, m. p. 240°, which when reduced with 
sodium amalgam affords 5-carbethory-4-methyl-2-ethylpyrrole-3- 
propionic acid, m. p. 138°. From the latter acid, xanthopyrrole- 
carboxylic acid (4-methyl-2-ethylpyrrole-3-propionic acid), m. p. 
109-5°, is obtained by heating with acetic i | hydriodic acids at 
100°. ‘The free acid rapidly becomes red in air, owing to oxidation. 
Its alcoholic solution turns yellow, and shows the urobilin spectrum. 
With Ehrlich’s reagent, the acid at first shows an intense red 
coloration and a band at 568-1 to 514, which gradually shifts and 
after 3 hrs. the characteristic bands of hematin, 662—629-3, 
564-6—546, and a weaker band at 480 are produced. With 
cyanoacetic acid, the above aldehyde yields 5-carbethoxy-4-methyl- 
acid, bright yellow p. 


3-Cyanoindole. N. I. Gavrmov (Isvestia Petr. Selskochos. 
Akad. {Russ.], 1919, No. 1—4, 14—25).—o-Aminobenzyl cyanide, 
sodium, and ammonium formate in ether give 3-cyanoindole, m. p. 
178°, in 12-5% yield (cf. Majima, Shigematsu, and Rokkaku, A., 
1924, i, 1235). Reduction of 3-cyanoindole with sodium and alcohol 
causes fission of the heterocyclic ring, producing o-aminoethy]- 
benzene, together with 3-indolecarboxylic acid. 
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General Method of Preparation of Substituted Indoles. 
A. Vertry and (MLLz.) J. Bepuwk (Bull. Soc. chim., 1925, [iv], 37, 
189—191).—The method for the preparation of «-substituted 
indoles (cf. Verley, A., 1924, i, 1106) is exemplified by the prepar- 
ation of «-ethylindole, m. p. 43°, b. p. 142—143°/5 mm., «-propyl- 
indole, m. p. 34°, b. p. 147—148°/5 mm., and «-isobutylindole, m. p. 
42°, b. p. 149—150°/5 mm., by the action of sodamide at 250—260° 
on propiono-o-toluidide, m. p. 89-5°, butyro-o-toluidide, m. p. 75°, 
and valero-o-toluidide, m. p. 79°, respectively. The «-alkylindoles 
have more ethereal and less unpleasant odours than those of the 
corresponding §-derivatives. G. W. 


Constitution of Acridine. K. von Auwers and R. Krav 
(Ber., 1925, 58, [B], 543—544)—Spectrochemical comparison of 
acridine, ms-dihydroacridine, and certain of their derivatives and 
diphenylamine in the molten state or dissolved in quinoline shows 
that seven double linkings are present in the acridine molecule, as 
has been found previously for anthracene (A., 1920, i, 540). This 
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conception is in agreement with the relative basicity of acridine 
and its dihydro derivative. 


2:3:3-Trimethyl-$-naphthindolenine and the Formula of 
the Indolenines. G. PLancueEr, U. and O. BARBIERI 
(Gazzetta, 1925, 55, 52—60).—Plancher (A., 1898, i, 536; 1899, 
i, 450) has shown that the 2-alkylindolenines, CgH,<C™S2>cMe, 


react also as the isomeric 2-alkylideneindolines, CoH, <Q 2 > 
whereas Konschegg (A., 1905, i, 924; 1906, i, 452; cf. also Zangerle, 
A., 1910, i, 430) gives exclusive preference to the alkylideneindoline 
formula. By condensing methyl isopropyl ketone with §-naphthyl- 
hydrazone in alcoholic solution in presence of zinc chloride, the 
authors have obtained 2 : 3 : 3-trimethyl-8-naphthindolenine, 


LA Agate NAY 
CMe,*CMe 


which (1) when reduced, takes up two atoms of hydrogen to form 
the corresponding 2:3: 3-trimethylnaphthindoline; (2) when 
treated with benzoyl chloride according to the Schotten—Baumann 
method, gives a benzoyl derivative containing a molecule of benzoic 
acid more than the base and hence a molecule of water more than 
ordinary benzoyl derivatives, this being the behaviour of Reissert’s 
tertiary quinoline bases; (3) reacts readily with nitrous acid giving, 
not a nitrosoamine, but, like other indolenines, an oxime having the 
‘CH:NOH in the 2-position and reacting with acetic anhydride to 
form a nitrile, which, in its turn, yields an amidoxime. Thus, 
2:3: 3-trimethyl-8-naphthindolenine, which is found to be identical 
with Fischer and Steche’s dimethyldihydronaphthaquinoline (A., 
1887, 588; 1888, 298), behaves, in these reactions, in accordance 
with the indoleninic structure, this being confirmed also by its 
resistance to oxidation. 

2:3: 3-Trimethyl-8-naphthindolenine, the hydriodide of which 
has m. p. 232° (Zangerle, loc. cit., gave 224—225°), is accompanied, 
when prepared as described above, by a small quantity of a com- 
pound, m. p. 145—147°, not yet investigated. 2:3: 3-Trimethyl- 
8-naphthindoline forms a hydriodide, m. p. 264°, and the benzoyl 
derivative, C,,;H,,N,Ph-CO,H, m. p. 175—177°; Zangerle’s sup- 
posed benzoyl compound of the ordinary type, m. p. 114°, was 
evidently impure. 

3: 3-Dimethyl-8-naphthindolenyl-2-formoxime, 


> 0-CH:NOH, 


obtained when the above naphthindolenine is treated with nitrous 
acid, forms yellow silky needles, m. p. 211—212°, and reacts with 
acetic anhydride to form the corresponding nitrile, 


>c-cn, 


t 
j 
. 
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m. p. 130°. Treatment of this nitrile with hydroxylamine yields 
the formamidoxime, CygH.<—2>C-C(NH,):NOH, m. p. 182°. 
T. H. P. 


Additive Formation of Four-membered Rings. VI. Addi- 
tion of Azo Compounds to Ethylenes and some Transform- 
ations of the Dimethylene-1 : 2-di-imine Ring. C. K. INcoip 
and 8. D. Weaver (J. Chem. Soc., 1925, 127, 378—387).—Inter. 
action of the -N:N: and :C:C: groupings, to form a four-membered 
ring, is favoured by employing ethylene derivatives with a large 
gem-grouping, whilst azo compounds possessing free residual 
affinity are chosen. Ethyl azodicarboxylate, b. p. 121—125°/ 
16 mm., is obtained (together with ethyl hydrazotricarboxylate, 
b. p. 200—201°/23 mm.) by the action of ethyl chloroformate on 
hydrazine, followed by oxidation of the hydrazo-ester with nitric 
acid. Similarly, oxidation of the hydrazo-ester from ethyl chloro- 
formate and phenylhydrazine, by means of permanganate, gives 
ethyl phenylazocarboxylate. 

Ethyl phenylazocarboxylate combines with diphenylketen in 
light petroleum during 24 hrs., forming ethyl 4-keto-2 : 3 : 3-tri- 
phenyldimethylene-\ : 2-di-imine-1-carboxylate (1), m. p. 132—133° 
(yield 70%). This is converted by hot aqueous-alcoholic sodium 
hydroxide into §-phenyl-«-carbethoxyhydrazine-B-diphenylacetic acid 
(II), m. p. 157—158°, to which this formula is assigned by analogy 
(cf. Staudinger, Klever, and Kober, A., 1910, i, 586), and II by acetic 
anhydride is reconverted into I. By boiling the alcoholic solution 
of I with hydrogen chloride it forms ethyl 3-keto-2 : 2-diphenyl- 
tetrahydroquinoxaline-4-carboxylate (III), by a transformation of 
the o-semidine type; for purification the alcoholic solution of 


NPh-NH-CO,Et NPh-N-CO,Et NH-C,H,N-CO,Et 
CPh,-CO,H ¢Ph,— co 
(II.) (L.) (III.) 


this product is boiled with sodium hydroxide, when a substance, 

m. p. 180—181° (a ketotriphenyloxadiazole ?), is filtered off, whilst, 

from the acidified filtrate, chloroform extracts the quinoxaline, 

m. p. 168°; monoacetyl derivative, m. p. 190—191°. After heating 

I with phosphorus pentachloride in presence of phosphorus oxy- 

chloride, and then treating with water, alcohol 

N—CPh, extracts from the solid product 1 :4-endoketo- 

co | 2-keto-3 : 3-diphenyltetrahydroquinozaline (annexed 

\ 7 NO formula), m. p. 335° (yield 6%), which is of interest 

because the space model lies in 3 planes ; dilution of 

the alcoholic solution with water yields a dichloro compound (2 : 2-di- 

chloro-1 : 4-endoketo-3:3-diphenyltetrahydroquinoxaline ?), m. p. 246° 

(decomp.); replacement of the phosphorus oxychloride by benzene 

leads to formation of a monochloro compound (3-chloro-2 : 2-di- 
phenyl-1 : 2-dihydroquinoxaline ?), m. p. 204°. 

Ethyl azodicarboxylate and diphenylketen form ethyl 3 : 5-diketo- 

4:4:6: 6-tetraphenylhexahydropyridazine-1 : 2-dicarboxylate (IV), 
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m. p. 129—131°, which in boiling alcoholic solution is hydrolysed 
by hydrogen chloride to anhydro-a-diphenylacetyl-a(or §)-carboxy- 
g(or acid (V),m. p. 155—156°. 
Ethyl azodicarboxylate and as-diphenylethylene give ethyl 6 : 6- 


¢CO——CPh,— CO CO-0-CO 
(IV.) Ph,-N(CO,Et)-N-CO-CHPh, 
O o——to 
U 
(V.) 


1:2:3:4-tetrazine-1:2:3 : 4-tetracarboxylate, 
Ph,*N(CO,Et)-N (CO, Et) ° 
CO,Et)-N(CO,Et)’ m. p. 164—166°. Ethyl azodicarb 
oxylate and styrene give ethyl 6-phenylhexahydro-1 : 2 : 3 : 4-tetr- 
azine-1 : 2: 3 : 4-tetracarboxylate, m. p. 133—134°. 

From benzylidene-p-nitrobenzylamine and diphenylketen is 
produced a compound, m. p. 133—134° (2-keto-3 : 3 : 4-tripheny]- 
1-p-nitrobenzyltrimethyleneimine ?). F. M. H. 


Synthesis of the Polypeptide-Hydantoin: 41-Methyl-4-p- 
hydroxybenzylhydantoin-3-acetic Acid. D. A. Haun and A.G. 
RENFREW (J. Amer. Chem. Soc., 1925, 47, 147—163).—4-Anisyl- 
1-methylhydantoin (I), m. p. 116—118°, was prepared by reducing 
1-methy]-4-anisylidenehydantoin (cf. Johnson and Nicolet, A., 1912, 
i, 585). Ethyl 1-methyl-4-anisylidenehydantoin-3-acetate (II), m. p. 


NMe-CO NMe-CO 
Co | C,H,-OMe CO | OMe 
NH-CH-CH, CO,Et-CH,-N—C:CH 

(L) NMe-CO 


CO | C,HyOH 
CO,H-CH,.N—CH-CH, 
(III.) 


107—108°, obtained by heating the sodium derivative of 1-methyl- 
4-anisylidenehydantoin with ethyl chloroacetate, affords, on hydro- 
lysis with alkalis, 1-methyl-4-anisylidenehydantoin-3-acetic acid, 
m. p. 168—169° (sodiwm salt, m. p. 310°), whilst acid hydrolysis 
yields a mixture of the latter with an isomeride, m. p. 203—205°, 
from which an ethyl ester, m. p. 127—128°, isomeric with (II), was 
prepared. Ethyl 4-anisyl-1-methylhydantoin-3-acetate, m. p. 75-5— 
77°, was prepared analogously to (II) from (I) and also by the 
reduction of ({1) with hydrogen in presence of palladium, in alcoholic 
solution. 1-Methyl-4-p-hydroxybenzylhydantoin-3-acetic acid (III), 
m. p. 167—167-5°, was obtained from either of the above 1-methyl- 
4-anisylidenehydantoin-3-acetic acids, or their ethyl esters, and also 
from ethyl 1-methyl-4-anisylhydantoin-3-acetate, in all cases by 
the action of hydriodic acid and red phosphorus at 130—140°. 


L 
) 
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Hydrolysis of the ethyl ester, m. p. 145—146°, with barium hydroxide 
solution, afforded methylamine, carbon dioxide, and a solution 
from which a barium hydrogen salt [(+3H,O), m. p. 110° with 
loss of water and subsequent resolidification, and m. p. 250—260° 
(decomp.)] of the acid CO,H-CH,-NH-CH(CO,H)-CH,°C,H,-OH, 
was precipitated by acetic acid, or from which the normal barium 
salt, m. p. 280—290°, was obtained on concentration. The ethyl 
ester, m. p. 84—85-5°, was obtained from the above barium salts 
by treatment with alcohol and hydrogen chloride. F. G. W. 


Hydantoins. XLI. Synthesis of Hydantoins containing 
Phenolic Groups in the Glyoxaline Nucleus. R. D. Cocum1 
and T. B. Jounson (J. Amer. Chem. Soc., 1925, 47, 184—193).— 
3-p-Methoxyphenyl-2-thiohydantoin, m. p. 214°, obtained by the 
action of ethyl aminoacetate on p-methoxyphenylcarbimide in 
alcohol in presence of an equivalent of potassium hydroxide, and 
heating the product with hydrochloric acid, yielded 3-p-methoxy- 
phenylhydantoin (cf. Hill and Kelsey, A., 1922, i, 1141) when 
digested with aqueous chloroacetic acid, and this‘was demethylated 
by heating with hydrobromic acid in glacial acetic acid under 
pressure at 100°, with formation of 3-p-hydroxyphenylhydantoin, 
m. p. 267°. 3-p-Ethoxyphenyl-2-thiohydantoin, m. p. 197°, 
exists in a white (stable) and a yellow (labile) modification. The 
stable form is obtained analogously to the above corresponding 
methoxy derivative, the labile isomeride being obtained by using 
concentrated potassium hydroxide as the condensing agent, isolating 
the potassium salt of p-ethoxyphenylthiohydantoic acid, m. p. 128 
(decomp.), which is the primary reaction product, and boiling 
this with hydrochloric acid. The unstable isomeride is converted 
into the stable modification by boiling in aleohol acidified with 
hydrochloric acid. 3-p-Ethoxyphenylhydantoin, m. p. 203°, could 
not be de-ethylated by heating with hydrobromic acid in acetic 
acid. 3-p-Nitrophenylthiohydantoin, yellow, m. p. 170—172° 
(decomp.), was also prepared. p-Methoxyphenylglycine has m. p. 
146° (cf. Vater, A., 1884, 1144). p-Methoxyphenylcarbamide, m. p. 
168°, obtained by the action of potassium cyanate on anisidine 
hydrochloride, does not condense with chloroacetic acid or chloro- 
acetyl chloride at 100°. 1-p-Hydroxyphenylhydantoin, m. p. 280° 
(decomp.), was prepared by demethylating, as above, 1-p-methoxy- 
phenylhydantoin (cf. Frerichs and Brenstedt, A., 1903, i, 16). 
a-Amino-p-methoxyphenylacetic acid (cf. Tiemann and Kohler, 
A., 1882, 57) was converted, by the action of acetic anhydride and 
ammonium thiocyanate, into 1-acetyl-5-p-methoxyphenyl-2-thio- 
hydantoin, m. p. 165°, from which 5-p-methoxyphenyl-2-thiohydantoin, 
m. p. 200—210° (decomp.), after turning red at 130°, was obtained 
by hydrolysis. When digested with aqueous chloroacetic acid, 
this thiohydantoin afforded 5-p-methoxyphenylhydantoin (cf. 
Clarke and Francis, T., 1911, 99, 319), from which 5-p-hydroxy- 
phenylhydantoin, m. p. 262°, was obtained on demethylation. By 
heating «-amino-p-methoxyphenylacetic acid with p-methoxy- 
phenylthiocarbimide at 140—160°, 1 : 3-di(p-methoxyphenyl)-2-thio- 


4 


| 
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hydantoin, m. p. 185°, was obtained, from which 1 : 3-di(p-methoxy- 
phenyl)hydantoin, m. p. 157°, and 1 : 3-di(p-hydroxyphenyl)hydantoin, 
m. p. 242°, were prepared. 5 : 5-Di(p-hydroxyphenyl)hydantoin, 
m. p. not below 280°, was obtained from the corresponding 
dimethoxy derivative (cf. Biltz, A., 1909, i, 525). 3: 5-Di(p- 
methoxyphenyl)-2-thiohydantoin, m. p. 193°, obtained by heating 
anisylthiocarbimide, «-amino-p-methoxyphenylacetic acid, and 
sodium hydroxide in alcohol at 80°, 3: 5-di(p-methoxyphenyl)- 
hydantoin, m. p. 170°, and 3: 


described. ; 


Hydantoins. XLII. Method of Synthesising 1 : 5-Diaryl- 
hydantoins: 1: 5-Di(p-hydroxyphenyl)hydantoin. R. .D. 
CoeuiLt (J. Amer. Chem. Soc., 1925, 47, 216—221; cf. preceding 
abstract).—When p-anisidine is heated with the cyanohydrin of 
p-anisaldehyde, in alcoholic solution, p-anisylidene-p-anisidine, 
m. p. 146°, and p-methoryphenylamino-p-methoxyphenylacetonitrile, 
MeO-C,H,-NH-CH(CN)-C,H,-OMe, m. p. 90°, are obtained. The 
latter product is also obtained from the former by treatment with 
hydrocyanic acid (cf. Tiemann and Piest, A., 1883, 198). When 
treated with potassium cyanate in glacial acetic acid, the nitrile 
yields the carbamide, 
pale yellow, m. p. 131°, and this, when warmed with hydrochloric 
acid, is converted into 1 : 5-di(p-methoxyphenyl)hydantoin, m. p. 
190°, from which 1 : 5-di(p-hydroxyphenyl)hydantoin, m. p. 160°, 
is obtained on demethylation. The p-hydroxyphenylhydantoins 
do not possess antiseptic properties comparable with those of 
phenol. F. G. W. 


Hydantoins. XLIII. Synthesis of the Polypeptide-Hydan- 
toin: ‘‘ Hydantoin-3-acetic Acid.’’ T. B. Jounson and A. G. 
RENFREW (J. Amer. Chem. Soc., 1925, 47, 240—245).—When 
carbethoxy ethyl aminoacetate-dithiocarbamate, 

Et, 

obtained by the action of ethyl chloroformate on ethyl aminoacetate- 
dithiocarbamate, is distilled under diminished pressure, ethyl 
thiocarbimidoacetate (cf. Johnson and Ticknor, Proc. Nat. Acad. 
Sci., 1917, 3, 303; Johnson and Hemingway, A., 1916, i, 635) is 
obtained, together with ethyl carbethoxyaminoacetate. s.-Ethyl 
thiocarbamide-diacetate, CS(NH-CH,*CO,Et),, m. p. 85—87°, was 
obtained by the action of ethy] thiocarbimidoacetate on ethyl amino- 
acetate in dry ether. This was hydrolysed by 50% acetic acid to 
ethyl hydrogen thiocarbamide-diacetate, m. p. 96°. 2-Thiohydantoin- 
3-acetic acid, yellow, m. p. 210—212°, was obtained by the action 
of hydrochloric acid on either of the above thiocarbamides, and 
also by the action of ethyl thiocarbimidoacetate on glycine in alcoholic 
potassium hydroxide. When heated with chloroacetic acid, it 
yielded hydantoin-3-acetic acid, m. p. 190—191°. F. G. W. 


Hydantoins. XLIV. Pyvuril and Dipyruvic Triureide. 
D. Davinson (J. Amer. Chem. Soc., 1925, 47, 255—259).—Pyvuril 
(5-methylallantoin, cf. Grimaux, A., 1877, 740) reacts with 1 mol. 
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of bromine in glacial acetic acid to form carbamide and bromo. 
pyruvic ureide (cf. Gabriel, A., 1906, i, 634) and with 2 mols. to 
form dibromopyruvic ureide, whilst excess of the halogen affords 
tribromopyruvic ureide (cf. Fischer, A., 1887, 918). Concentrated 
sulphuric acid converts pyvuril into dipyruvic ureide (Gabriel, 
loc. cit.), whilst 5-methylhydantoin is obtained by the action of 
hydriodic acid. Dipyruvic triureide gives the same products as 
pyvuril in the above reactions, and it is concluded that pyruvic 
monoureide (5-methylenehydantoin) is an intermediate in the 
decomposition of pyvuril and dipyruvic triureide. ¥. &. W. 


Hydantoins. XLV. Dipyruvic Ureide. D. Davipson and 
T. B. Jounson (J. Amer. Chem. Soc., 1925, 47, 561—567:; cf. 
preceding abstract).—Dipyruvic ureide is reduced by hydrogen 
in glacial acetic acid, in presence of platinum oxide, to hydrodi- 
pyruvic ureide (cf. Gabriel, A., 1906, i, 634). It reacts with bromine 
in acetic acid to form bromodipyruvic ureide, and with bromine 
water to form bromomethenyl-5'-(5'-methyl)hydantoin-5-hydantoic 


becomes anhydrous on heating, and when treated with concen- 
trated sulphuric acid, is converted into bromodipyruvic ureide. 
The latter, when treated with bromine in aqueous solution, yields 
dibromodipyruvic ureide. Nitric acid converts dipyruvic ureide 
~ nitropyruvic ureide (cf. Grimaux, A., 1877, 740) and ok 
acid. F. G. W. 


Catalytic Hydrogenation with Hydrogen and Platinum. 
E. WasER (Helv. Chim. Acta, 1925, 8, 117—125).—Certain anomalies 
in catalytic reduction with hydrogen and platinum-black at the 
ordinary temperature are described. Benzoic acid in alcoholic 
solution gives a 30—40% yield of ethyl hexahydrobenzoate and a 
correspondingly reduced yield of the free acid, whereas reduction 
in butyl, isoamyl, and nonyl alcohols follows the normal course. 
Nitroantipyrine in glacial acetic acid yields N-acetamidoanti- 
pyrine, instead of the unsubstituted amino compound. On the 
other hand, with vanillylidenehippuric acid in alcoholic solution, a 
partial saponification occurs and ethyl benzoate is formed as well 
as the benzoyl derivative of vanillylidenealanine. 

Three new catalytic reductions, following a normal course, are 
described : antipyrine in aqueous solution is slowly reduced to 
the dihydro compound at the ordinary temperature by use of 
platinum-black and hydrogen, although not with palladium and 
hydrogen (cf. this vol., i, 90). _Benzamidocinnamic acid in alcoholic 
solution is reduced under similar conditions to benzoylpheny]- 
alanine. Cinnamyl alcohol gives y-cyclohexylpropyl alcohol, b. p. 
218—220°/730 mm. or 110—111°/11 mm., d{ 0-9259 (acetate, b. p. 
232—233°/729 mm., d!} 0-9540, phenylurethane, m. p. 88°). 

Sebacyl chloride, d} 1-1375, d? 1-1212, prepared by the action 
of thionyl] chloride on the acid, is reduced in boiling xylene solution 
in a stream of hydrogen with a 2% palladium-calcium carbonate 
catalyst giving sebacic dialdehyde, polymerising spontaneously to 


= 
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the termolecular compound. The unimolecular dialdehyde can 
be converted directly into the sodium hydrogen sulphite compound, 
and thence into the dioxime, small, colourless prisms, softening at 
138°, m. p. 142° (cf. m. p. 124—127°, Zetzsche and Enderlin, A., 
1922, i, 431). M. J. 


Isomeric Relationships in the Pyrazole Series. II. 
3(5)-Phenylpyrazole and its Derivatives. K. von AUWERS 
and W. Scumipt (Ber., 1925, 58, [B], 528—543).—The preparation 
of 3- or 5-phenyl-l-alkylpyrazoles is described, whereas 1 : 5-dialkyl- 
pyrazoles (von Auwers and Broche, A., 1923, i, 151) do not appear 
capable of existence. The hypothesis that the mutual repulsion 
of electrochemically similar radicals is responsible for the non- 
existence of the dialkyl compounds does not, however, appear 
adequate. 

Hydroxymethyleneacetophenone is readily prepared by the action 
of sodium on a mixture of acetophenone and ethyl formate dissolved 
in anhydrous benzene or ether. The corresponding benzoate, 
CHBz:CH-OBz, m. p. 75—75-5°, carbethoxy derivative, m. p. 57—59°, 
and ethyl ether, b. p. 162—163°/10 mm., are described. Treatment of 
free hydroxymethyleneacetophenone with phenylhydrazine (cf. 
Claisen and Fischer, A., 1888, 680; Knorr and Duden, A., 1893, i, 
230) yields a mixture of the isomeric hydrazones, 

CH,Bz-CH:N-NHPh 
and NHPh-N:CPh:CH,°CHO, which lose water and pass into 1 : 5- 
and 1 : 3-diphenylpyrazole, respectively. 1 : 5-Diphenylpyrazole is 
most conveniently prepared by the action of boiling glacial acetic 
acid or alcoholic hydrogen chloride on benzoylacetaldehydephenyl- 
hydrazone, m. p. 126° (decomp.), obtained from hydroxymethylene- 
acetophenone and phenylhydrazine in ethereal solution. To 
obtain an initial material which would lead to the exclusive produc- 
tion of 1 : 3-diphenylpyrazole, phenylhydrazine has been caused to 
react with the benzoate, carbethoxy derivative, and ethyl ether of 
hydroxymethyleneacetophenone. In every case. the action is 
attended by the elimination of the substituent in the hydroxy- 
methylene group; the crude product, m. p. 115—120°, after a 
single crystallisation from acetone, gives a substance, C,;H,,ON,, 
m. p. 162° (carbethory derivative, m. p. 156°), which does not 
dissolve in alkali hydroxide, give the reactions of an aldehyde, or 
yield aniline when reduced with sodium amalgam and acetic acid 
‘ox 

in alcoholic solution; the constitution N< ph: 
suggested. for it, and it is considered to be produced by ring closure 
from the labile material, m. p. 115—120°. 3(5)-Phenylpyrazole, 
prepared from hydroxymethyleneacetophenone, hydrazine sulphate, 
and sodium hydroxide solution, has m. p. 79°, b. p. 177—178°/11 
mm., 313—314°/atmos. pressure, d/* 1-0818, njj* 1-58890; it is 
converted by sodium nitrite and dilute sulphuric acid into 3(5)- 
phenylpyrazole nitrate, m. p. 126° (decomp.), which is also obtained 
from the base and dilute nitric acid. 3(5)-Phenyl-1-acetylpyrazole 
has b. p. 157—158°/10 mm., m. p. 84—85°. 1: 3-Diphenyl- 
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pyrazole, m. p. 84—85°, is converted by methyl iodide at 120° into 
the corresponding methiodide, m. p. 172°, which loses methyl iodide 
and re-forms 1 : 3-diphenylpyrazole when heated above its m. p. 
Similarly, 1: 5-diphenylpyrazole methiodide, m. p. 207°, yields 
methyl iodide and 1 : 5-diphenylpyrazole, m. p. 55—56°. 

3(5)-Phenylpyrazole is converted by methyl bromide at 100° into 
a mixture of bases from which aqueous hydrobromic acid allows the 
separation of a nearly homogeneous hydrobromide, this leading to 
the isolation of 3-phenyl-1-methylpyrazole, b. p. 145—146°/12 mm., 
m. p. 55—56°, di** 1-0232, ni}i? 1-56216 (picrate, m. p. 132—133°), 
identical with the product described by Knorr and Wenglein. Th 
mixture of bases remaining in the hydrobromic acid solution can be 
separated readily by means of the picrates, whereby 5-phenyl- 
1-methylpyrazole, b. p. 127°/10 mm., di°* 1-0946, 1-090, 1-58999 
(picrate, m. p. 143—144°), is obtained. The solid base is the main 
product in the above reaction or when methylation is effected with 
methyl sulphate. Either phenylmethylpyrazole is converted by 
methyl iodide at 100° into 3-phenyl-1 : 2-dimethylpyrazolium iodide, 
m. p. 156—157°, which, when distilled under diminished pressure, 
gives 68°% of 5-phenyl-l-methylpyrazole and 32% of 3-phenyl- 
l-methylpyrazole. The constitution of the phenylmethylpyrazoles 
is established by the synthesis of 5-phenyl-1-methylpyrazole by the 
condensation of «-bromocinnamaldehyde with methylhydrazine and 
treatment of the brominated pyrazoline thus produced with sodium 
acetate. Further, the sodium salt of hydroxymethyleneaceto- 
phenone, methylhydrazine sulphate, and sodium acetate yield 
exclusively the compound NHMe:N(CH:CHBz),, m. p. 138°, which is 
transformed by warm, glacial acetic acid or boiling, dilute, alcoholic 
hydrogen chloride into 5-phenyl-l-methylpyrazole. The same 
substance, m. p. 138°, is also formed from hydroxymethylene- 
acetophenone and methylhydrazine in ethereal solution, but is then 
accompanied by much oil, which yields a mixture of the 1 : 3- and 
1 : 5-derivatives, the latter predominating; the hydroxymethylene- 
acetophenone in these circumstances reacts in each possible manner. 
The action of methylhydrazine on the benzoate of hydroxy- 
methyleneacetophenone gives mainly 3-phenyl-1-methylpyrazole, 
but 5-phenyl-1-methylpyrazole is formed in small amount. The 
action of bromine on the phenylmethylpyrazoles in glacial acetic 
acid solution yields, respectively, 4-bromo-3-phenyl-1-methyl- 
pyrazole, b. p. 175—176°/12 mm., d}s* 1-4707, d? 1-469, njj? 1-61711, 
and 4-bromo-5-phenyl-1-methylpyrazole, m. p. 53—54° or 65—66°, 
1-4199, 1-58790. 4-Bromo-3(5)-phenylpyrazole is con- 
verted by methyl sulphate into a mixture of the bromophenyl- 
methylpyrazoles. 

3(5)-Phenylpyrazole is converted by a large excess of ethyl 
bromide in the presence of alcoholic sodium ethoxide exclusively 
into 3-phenyl-1-ethylpyrazole, m. p. 36-5—37-5°, b. p. 152—153°/12 
mm., d}'® 1-0667, d? 1-059, nij® 1-58897 (picrate, m. p. 104—105°) ; 
the constitution of the base is deduced by comparison of its physical 
constants with those of 3-phenyl-1-methyl- and 5-phenyl-1-methy]- 
pyrazole. H. W. 
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8-Aminoquinoline and its Derivatives. R.Sexa (Monatsh., 
1925, 45, 287—294).—8-Nitroquinoline, prepared by Knueppel’s 
modification of Skraup’s synthesis, was reduced to the amine in 
alcoholic solution by means of iron in presence of calcium chloride. 
Treated with hydrochloric acid, the colourless crystals first become 
yellow, then deep red, followed by a sudden change to a colourless 

wder, 8-aminoquinoline dihydrochloride, which dissolves in water 
to a yellow solution. The dihydrochloride, if dried in a vacuum at 
90° for a long time, or immediately if mixed with 1 mol. of 8-amino- 
quinoline, yields the monohydrochloride, m. p. 208—209° (uncorr.), as 
a deep dark red mass, which sublimes at 100°. Diazotised 8-amino- 
quinoline gives with f-naphthol an azo dye, C,,H,,0N,, m. p. 232° 
(decomp.), a dark red substance insoluble in water. Phenyl- 
carbimide, when heated with 8-aminoquinoline, gives s-phenyl- 
8-quinolylcarbamide, C,H,N-NH:CO-NHPh, m. p. 152° (uncorr.). 
Phenylthiocarbimide gives a similar substance (not described). 
p-Chloro-o-nitrobenzoic acid condenses with 8-aminoquinoline to 
form o-nitrophenyl-8-quinolylamine-p-carboxylic acid, m. p. 282° 
(uncorr.). 

4-0-Nitroanilino-2 : 6-dimethylpyridine, m. p. 138-5°, yellow 
needles, is obtained in small yield by the condensation of 4-chloro- 
2 : 6-dimethylpyridine with o-nitroaniline. A.C. 


Preparation of Dyes Insoluble in Water. CHEMISCHE 
Faprik GRIESHEIM-ELEKTRON (D.R.-P. 395917; from Chem. Zentr., 
1924, ii, 2790).—-Diazo compounds which contain no sulphonic or 
carboxyl groups are coupled with the diacylacetyl derivatives of 
arylenediamines, alone or on a substrate, giving insoluble dyes, 
yellow to orange-brown in shade, fast to washing. The following 
acylacetylarylenediamines were obtained by heating the diamine 
with ethyl acetoacetate: Diacetoacetyl-p-phenylenediamine, m. p. 
167° (decomp.); diacetoacetyl-1 : 4-naphthylenediamine, m. p. 197° 
(decomp.); diacetoacetyl-1 : 5-naphthylenediamine, m. p. 249—250° 
(decomp.); diacetoacetyl-2 : 6-naphthylenediamine, m. p. 203—204° 
(decomp.). . R. B. 


New Group of Organic Molecular Compounds. B. EMMERT 
and N. Roun (Ber., 1925, 58, [B], 503—508).—4 : 4’-Dipyridylium 
dialkyl halides yield additive compounds with amines, phenols, or 
acetic acid when the components are brought together generally 
in more or less dilute alcoholic solution. They are usually decom- 
posed by contact with solvents in which one component is con- 
siderably more soluble than the other, but appear to be present to 
some extent unchanged in solvents in which each component is 
freely soluble. The following substances are described, the figures 
indicating the number of mols. of amine united with 1 mol. of the 
salt: 4:4’-dipyridyl dibenzobromide with 4 aniline; 4 diphenyl- 
amine, m. p. 153°; 4 p-phenylenediamine, m. p. 163°; 2 8-naphthyl- 
amine; 2 o-nitroaniline, m. p. 196—197°; 2 p-nitroaniline, m. p. 
180—181°; 2 6-naphthol, m. p. 188—189°; 1 quinol, m. p. 244°; 
4 pyrocatechol, m. p. 153—155°; 2 acetic acid; 4: 4’-dipyridyl 
dibenzochloride with 4 p-phenylenediamine, m. p. 166—167°; 1 
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quinol, m. p. 231—232° (a corresponding dihydrate is described); 
4 pyrocatechol, m. p. 179—181°; 4: 4’-dipyridyl dibenziodide with 
4 p-phenylenediamine, m. p. 170—171°; 1 quinol, m. p. 217—218°; 
4:4’-dipyridyl diphenyliodide with 4 aniline; 1 quinol; 4:4’. 
dipyridyl dimethiodide with 4(?) aniline; 4 p-phenylenediamine; 
2 p-phenylenediamine; 1 quinol. 

[With M. Kosrrne.|—Pyridinium salts show a rather less 
pronounced tendency to form molecular compounds. Thus, 
pyridinium methiodide and benzidine give the substance 

C,H sNI NH, 
m. p. 154°. H. W. 

Derivatives of 7-Methylisatin. A. Want and T. Fatvrer 
(Compt. rend., 1925, 180, 589—591).—7-Methylisatin, prepared by 
Sandmeyer’s method (A., 1919, i, 318), condenses with oxindole in 
acetic acid solution to give 7-methylisoindigotin, 

007 >NH, 
brown crystals reduced by zinc dust and acetic acid to the leuco- 
compound, m. p. 310—315°, soluble in alkalis. 7-Methyliso- 
indigotin is sulphonated by warm concentrated sulphuric acid, 
yielding a disulphonic acid (sodium salt, Na,A,5H,O; potassium 
salt, K,A,3H,O; barium salt, BaA,6H,O; silver salt, Ag,A,}H,0, 
described). On the other hand, when the condensation with 
oxindole occurs in alcohol in presence of piperidine a colourless 


substance, 7-methylisatan, NH< CoH “€>(C(OH)-CH< 


is produced, m. p. 259°, which loses water under the influence of heat 
or of sulphuric acid to give the isoindigotin. 7 : 7’-Dimethyliso- 
indigotin is obtained in an impure condition by the action of warm 
alkalis on crude 7 : 7’-dimethyldisulphisatide, the product of the action 
of hydrogen sulphide on an alcoholic solution of 7-methylisatin. 
Sulphonation gives 7 :7’-isoindigotindisulphonic acid (the salts, 
Na,A,6H,O, K,A,4H,O, BaA,4H,O, Ag,A,5H,O, are described). 
The chloride of 7-methylisatin reacts with oxindole in benzene 
solution to give 7-methylindirubin, brown needles with a coppery 
Teflex. G. M. B. 


Methylketole-yellow. B. Oppo (Atti R. Accad. Lincei, 1925, 
[vi], 1, 236—238; cf. A., 1923, i, 709)—The action of phthalyl 
chloride on magnesium 2-methylindyl bromide yields: (1) di-2- 
methylindylphthalide 

H “az CoH, 
| | 
which forms bright red micro-crystals, m. p. 258° (decomp.), and 


when heated with alcoholic potassium hydroxide gives potass- 
cum 2-methylindyl-2-meihylindolidenephenylmethane-o-carboxylate 


(methylketole-yellow), 


the corresponding free acid dyeing wool and silk red with violet 
reflexion, even in 0-001°% solution; this coloration, which may be 
given also to cotton after mordanting, is stable to light, water, soap, 
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or free alkali or acid. (2) A compound, which is resistant towards 
fused potassium hydroxide and is possibly an isomeride of methyl- 


Ketolephthalein of the formula its 


formation being due to the presence of symmetrical chloride in the 
phthaly] chloride used. 


Preparation of 2:6-Diaminopyridine. CHEMISCHE FABRIK 
aur AcTIEN (vormM. E. M. Dourn, and H. Horsters 
(D.R.-P. 399902; from Chem. Zentr., 1924, ii, 2788)—As a 
modification of D.R.-P. 398204 (this vol., i, 301) 2: 6-diamino- 
pyridines are obtained by decomposition of the reaction product of 
pyridine, sodamide, and high-boiling, mobile, and inert media, 
with water. Thus pyridine, sodamide, and cumene, heated first at 
130—140°, and then at 180—190°, etc., yield 2 : 6-diaminopyridine, 
m. p. 121—122°, b. p. 148—150°/5 mm. R. B. 


Synthesis of 1-p-Sulphophenyl-1 : 2 : 5-triazole-3 : 4-di- 
carboxylic Acid. A. Beretta (Gazzetia, 1925, 55, 683—66).— 
[With N. Jacoos.]—2-p-Sulphophenyl-5-amino-6-methyl-1 : 3-benzo- 

by diazotising sulphanilic acid an 
treating the p-sulphobenzeneazo-m- 
tolylenediamine thus obtained with ammoniacal copper sulphate, 
forms slender, green needles, infusible at 360°, and gives solutions 
in ammonia showing intense green fluorescence. The barium 
(+5H,O) and sodium salts are described. 
]-p-Sulphophenyl-1 : 2 : 5-triazole-3 : 4-dicarboxylic acid, 
prepared by oxidising the preceding compound by means of per- 
manganate in alkaline solution, forms white needles, and its strontium 


Destruction of the «f-Naphthatriazole Nucleus. G. CHar- 
RIER and M. Gauworri (Gazzetta, 1925, 55, 7—11; cf. A., 1924, i, 
329, 332; this vol., i, 76, 306).—Alkaline potassium permanganate 
oxidises 2-p-aminophenyl-«2-naphthatriazole or, with better yield, 
its acetyl derivative to 5-carboxy-1 : 2 : 3-iriazole-4-o-benzoic acid, 
which forms a monohydrate, m. p. 192° (decomp.), darkening from 
160—170°; the barium salt (+4H,O) is described. When the 
acid is heated at 160—170°, it loses water and carbon dioxide, 
giving 4-phenyl-1 : 2 : 3-triazole-5-carboxylic acid (monohydrate, 
m. p. 205° decomp. ; cf. Oliveri-Mandala, A., 1910, i, 593). At 210— 
215°, this compound loses carbon dioxide, yielding 4-phenyl-1 : 2 : 3- 
triazole, m. p. 143—144° (cf. Oliveri-Mandala, loc. cit.). 

Oxidation of Arylazo-f-naphthylamines in Acetic Acid 
Solution by means of Hydrogen Peroxide. G. CHARRIER and 
G. B. Crippa (Gazzetia, 1925, 55, 11—28; cf. A., 1923, i, 1140).— 
In the various cases examined, oxidation of o-aminoazo compounds 
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derived from $-naphthylamine in acetic acid solution by means 
of hydrogen peroxide gives rise to the formation, together with 
other compounds, of the oxide of the corresponding 2-aryl-«8- 
naphthatriazole, which has one of the three formule : 


O 
Reduction of 2-benzeneazo-1-nitronaphthalene and 1-benzeneazo- 
2-nitronaphthalene should yield compounds of the types of the 
first and third of the above oxides, but attempts to prepare such 
nitroazo derivatives by the action of nitrosobenzene on 1-nitro- 
B-naphthylamine and 2-nitro-«-naphthylamine (cf. this vol., i, 21) 
proved unsuccessful. The above oxides are always accompanied 
by a proportion, varying with the temperature, of the naphtha- 
triazole itself, the oxidation of these o-aminoazo compounds con- 
sisting principally of the two independent reactions : 
NH,°C,)H,-N-NAr —> —> 
C,)H,g-N,OAr or C,oH,-N,Ar. 
It may be, however, that the naphthatriazoles are formed directly 
from the original aminoazo compounds and not from the azoxy- 
amino derivatives. Part of the latter remains unaltered and part 
undergoes Wallach’s reaction, giving isomerides of the naphtha- 
triazole oxides, probably in accordance with the scheme : 


All the oxidations investigated give rise also to 2-nitro-«-naphthol, 
which is probably the result of diazo-scission of the azo group, 
followed by oxidation of the amino group successively to the 
hydroxylamino, nitroso, and nitro group. Another secondary 
reaction, observed in all instances, consists in oxidation of a con- 
siderable proportion of the 2-aryl-«8-naphthatriazole originally 
formed, with opening of one of the three nuclei of the tricyclic system 
and formation of 5-carboxy-2-aryl-2 : 1 : 3-triazole-4-benzoic acid. 

[With V. Tora and M. Brancuesst.}—The products obtained by 
oxidising 1-benzeneazo-2-aniinonaphthalene in acetic acid solution 
by means of hydrogen peroxide are: 5-carboxy-2-phenyl-2 : 1 : 3- 
triazole-4-benzoic acid (this vol., i, 76), the sodium salt (+4H,O) 
of which has m. p. 325°; N-phenyl-«$-naphthatriazole oxide (cf. 
A., 1923, i, 1141); N-phenyl-«8-naphthatriazole; the compound (1) 
‘(see above), which forms colourless, prismatic needles, m. p. 196-5°, 
and is soluble in solutions of alkalis; 2-nitro-1-naphthol ; the azoxy- 
amino derivative, NH,°C,,H,-NO:NPh or NH,°C,)H,-N:NPh:O, 
or a mixture of these, canary-yellow powder, m. p. about 206° 
(rapid heating); a trisazo derivative, probably 
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which forms lustrous, deep garnet-red needles infusible at 360°, 
and dissolves in concentrated sulphuric acid to an intensely blue 
liquid. This trisazo compound is formed only when a large excess 
of hydrogen peroxide is used for the oxidation. 

Similarly, oxidation of 1-o-tolueneazo-2-aminonaphthalene yields : 
2-0-tolyl-«8-naphthatriazole oxide, colourless 
crystals, m. p. 166-5°, giving with concentrated sulphuric acid a 
deep yellow coloration changing to cherry-red on boiling; 2-o0-tolyl- 
aB-naphthatriazole, C,,H,,N5, m. p. 96°; and 2-nitro-«-naphthol. 

From __1-p-tolueneazo-2-aminonaphthalene were obtained: 
2-p-tolyl-«8-naphthatriazole oxide, C,,H,,ON;, colourless, m. p. 
147°; 2-p-tolyl-«f-naphthatriazole (cf. A., 1923, i, 1141); 1-p-tolyl- 
azoxy-2-aminonaphthalene, or 

m. p. 208°; 5-carboxry-2-p-tolyl-2 : 1 : 3-triazole-4-benzoic acid, 
C,-H,;0,N,, m. p. 233°; 
m. p. 274°. 

Oxidation of 1-p-bromobenzeneazo-2-aminonaphthalene gives : 
2-p-bromophenyl-a8-naphthatriazole oxide, C,,H,,ON,Br, m. p. 205°; 
2-p-bromophenyl-«8-naphthatriazole; 5-carboxy-2-p-bromophenyl- 
2:1:3-triazole-4-benzoic acid; 
naphthatriazole, C;,H,,ON,Br, m. p. 245°. 

Oxidation of 1-p-chlorobenzeneazo-2-aminonaphthalene gives : 
2-p-chlorophenyl-«8-naphthatriazole oxide, colourless, turning yellow 
in the light, m. p. 200°; the triazole itself; and 5-carbory-2-p-chloro- 
phenyl-2 : 1 : 3-triazole-4-benzoic acid, m. p. 264—265°. 

Oxidation of 2-phenyl-«8-naphthatriazole oxide by means of 
alkaline permanganate solution yields an acid, C,,H,,O;Ns, m. p. 
234°, probably 5-carboxy-2-phenyl-2 : 1 : 3-oxytriazole-4-benzoic acid. 


Preparation of Safranine Dyes. AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION (Fr. Pat. 573368; from Chem. Zenir., 1924, 
ii, 2505)—When isorosindulines with the annexed formula 

(R, R’=dialkyl or arylalkyl; obtained by 

N So.H oxidising a mixture of an aryl-$-naph- 
\LAY/ 3 thylamine with a tertiary aromatic amine 

ry Phonic aci oup) are oxi in 

\4 \NRR'X presence of p-diamines or p-di- 

aminesulphonic acids, fast safranine dyes 
result. Alternatively, the appropriate isorosinduline may be sul- 
phonated. . Thus, when a mixture of phenyl-§-naphihylamine- 
acid with sodium hydrogen sulphite) and 2-amino-5-dimethyl- 
aminobenzenesulphonic acid is oxidised by dichromate and om 
acid there is formed an isorosindulinedisulphonic acid.. The 
latter, when oxidised in a current of air in presence of p-phenyl- 
enediamine-2-sulphonic acid and sodium hydroxide and sulphite, 
gives a safranine dyeing blue shades on wool from an acid bath. 
Phenyl-8-naphthylamine-p-sulphonic acid may be used in place of 

y* 
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the m-sulphonic acid, or the diethyl- in place of the dimethyl- 
amino compound. Another intermediate is 4-ethylaminobenzyl- 
aniline-3 : 4’-disulphonic acid, 

Phenyl-8-naphthylamine-6-sulphonic acid and 2-amino-5-diethyl- 
aminobenzenesulphonic acid similarly give rise to an isorosinduline- 
disulphonic acid. This, when oxidised in presence of 3-chloro- 
4-toluene-p-sulphonyl-p-phenylenediamine, followed by hydrolysis 
of the acyl group, affords a safraninedisulphonic acid, dyeing 
greenish-blue shades on wool. R. B. 


Action of Catalysts on Oxidation of Uric Acid: Copper 
and Cuprous Urate. L. Piaux (Compt. rend., 1924, 179, 901— 
903; cf. A., 1924, i, 430, 431)—Spongy metallic copper, in the 
proportion of from ,), to } atom per mol. of uric acid, acts as an 
oxidation catalyst. Rapid absorption of oxygen takes place and 
the solution turns pink, but the copper remains unattacked. The 
rate of oxidation is from 1} to 3 times that of the non-catalysed 
reaction. After 40—80 mins., the rate of oxygen absorption 
decreases and the liquid turns grey, green, and, finally, blue. 
During this stage the copper is attacked and passes into solution. 
The products are oxonic acid and allantoin. Cuprous urate, 
possibly in virtue of its colloidal form, was found to be more active 
than the metal. With ;}, atom of copper per mol. of acid, oxidation 
is twice as rapid as in the non-catalysed reaction and a 50% yield 
of oxonic acid is obtained, whilst when 1/22-5 atom is present 
oxidation is three times as rapid, the products being allantoin with 
some oxonic acid. H. J. E. 


Action of Free Oxygen on Uric Acid dissolved in Aqueous 
Potassium Hydroxide. Action of Catalysts. L. Praux (Bull. 
Soc. chim., 1925, [iv], 37, 311—326).—In continuance of previous 
work (A., 1924, i, 430, 431; this vol., i, 165 and preceding abstract), 
the rate of oxidation of uric acid in alkaline solution has been 
measured. The reaction is greatly accelerated by agitation and 
by heat; absorption of oxygen ceases after a few hours (cf. Biltz 
and Robl, A., 1920, i, 883). Potassium oxonate is the principal 
oxidation product. For oxidation to occur at least 2 mols. of 
potassium hydroxide must be present for each mol. of uric acid; 
thereafter the velocity of oxidation increases with increasing excess 
of alkali, the best yield of oxonate being obtained with 5 mols. of 
potassium hydroxide. The oxidation is accelerated by ferric 
hydroxide, manganous lactate, metallic copper, cuprous urate, and 
potassium manganitartrate (Job., A., 1911, i, 176). With man- 
ganous lactate, whilst the absorption of oxygen is accelerated, the 
total volume absorbed is diminished, being approximately 1 atom 
instead of 1-7 atoms per mol. of acid, and a yield of approximately 
50% of allantoin is obtained. These results correspond with the 
two equations: C;H,O,N,+0+H,O=C,H,O,N,+CO,, and 
+ CO,-+NH, an the appearance 
of a 


antoin is regarded as due to the formation of an autoxidisable 
intermediate compound A (cf. More, A., 1924, i, 333), the production 
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of which, but not the autoxidation, is catalysed by manganese, 
copper, and cuprous urate. The formation of allantoin occurs to 
a slighter extent with copper or with cuprous urate than with 
manganese. These results are in agreement with the hypothesis 
advanced by Behrend (A., 1916, i, 164) and by Biltz (A., 1920, 
i, 884; 1921, i, 893). The cuprammonium salt of oxonic acid, 
C,HO,N,Cu,2NHsg, is described. 

Dyes derived from Phenanthraquinone. V. Phenanthra- 

enazinazines. A.C. Srrcar and P. C. Dutt (J. Indian Chem. 
Soc., 1925, 1, 201—206; cf. T., 1922, 1214, 1944; Watson and Dutt, 
T., 1921, 119, 1211).—Various phenanthraphenazinazines are pre- 
pared by condensing 2: 3-diaminophenazine with phenanthraquinone 
and its derivatives. By the introduction of an additional chromo- 
phoric azine ring into the molecule, deeper (browner) and fuller 
shades are obtained. By boiling equimolecular quantities of the 
appropriate quinone and 2: 3-diaminophenazine in glacial acetic 
acid, the following compounds are obtained, which, with one 
exception, are all amorphous powders, not melting below 290°, 
insoluble in ordinary solvents, but soluble in pyridine: phenanthra- 
phenazinazine, microscopic needles, 2 : 7-dinitrophenanthraphenazin- 
azine, 4: 5-dinitrophenanthraphenazinazine, 2-nitrophenanthraphen- 
azinazine, 4-nitrophenanthraphenazinazine, 2-bromo- and 2: 7-di- 
bromo-phenanthraphenazinazine, dibromonitro- and bromodinitro- 
phenanthraphenazinazine, 5-bromo-4-nitro- and bromo-2-nitro-phen- 
anthraphenazinazine, 2-aminophenanthraphenazinazine, 2:7-, 4: 5- 
dihydroxy, 2-hydroxy-, and 4-hydroxy-phenanthraphenazinazine. 

J. W. B. 

Amino-acids. Action of Diazomethane on Hippuryl 
Chloride. P. KarReR and R. WipMeER (Helv. Chim. Acta, 1925, 
8, 203—205).—Diazomethane in absolute ether solution reacts with 
an ethereal suspension of hippury! chloride, giving in excellent yield 
a compound, C,,H,O,N, colourless prisms, m. p. 91°. The latter 
has a faintly acid reaction in water and, when titrated with phenol- 
phthalein as indicator, requires only about 0-5 mol. of alkali. The 
end-point is not sharp. The tautomeric formula (II) is suggested 
in preference to (I), the reaction being indicated thus : 

Ph-CO-NH-CH,°COC] —> CPh(OH):N-CH,°COC] —> 
(L.) Ph:N-CH, Ph:N-CH, 
-CH,-CO —CH:C-OH 
The completely dissimilar properties of compounds of the oxazole 
type eliminate from consideration the 5-ring formula, 
CH——C-OMe. 
N-CPh: 
As with other 1:3-oxazine derivatives, the smallest trace of 
mineral acid suffices to open the ring, giving, contrary to expect- 
ation, hippuric acid. Traces of formaldehyde account for the 
carbon atom which is lost. In spite of the loosening of the 5:6 
ethylenic linking implied by this ring-opening, the authors consider 
that formula (II) most adequately explains the facts. M. J. 
y*2 
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Anhydrides of Acylamino-acids. P. Karrer, E. Mrya. 
micut, H. C. Storm, and R. WipmeER (Helv. Chim. Acta, 1925, 8, 
205—211; cf. A., 1924, i, 1118).—Investigation of the influence 
of the substituting acyl group on the ease with which the esters 
of acylamino acids are converted into the corresponding oxazoles 
by the action of phosphorus pentoxide or pentachloride shows that 
the closing of the ring becomes increasingly difficult with rising 
mass of the acyl substituent. The ethyl ester of isovalerylglycine, 
b. p. 154°/11 mm., yields 5-ethory-2-isobutyloxazole, b. p. 96— 
97°/11 mm. The ethyl ester of n-hexoylglycine, b. p. 171°/11 mm., 
yields only a trace of oxazole, insufficient for isolation. The ethyl 
esters of n-octoylglycine, m. p. 32°, b. p. 189°/11 mm., n-dodecoyl- 
glycine, m. p. 62°, and palmitylglycine are unattacked. Three 
new oxazoles are described: 5-ethory-2 : 4-dimethyloxazole, b. p. 
60°/12 mm. (picrate, m. p. 76°), from the ethyl ester of acetylalanine 
(m. p. 38—39°); 5-ethoxry-2-methyl-4-isopropyloxazole, b. p. 62°/11 
mm. (picrate, m. p.-85°), from the ethyl ester of acetylvaline, b. p. 
99°/2 mm., and 5-ethoxy-2-n-propyl-4-isobutyloxazole, b. p. 109— 
112°/11 mm., from the ethyl ester of butyryl-leucine, b. p. 126— 
127°/1 mm. The ethyl ester of d-«-methyl-n-butyryl-l-leucine, b. p. 
132—133°/2 mm., yields the optically active 5-ethory-4-isopropyl- 
2-sec.-butyloxazole, b. p. 112°/10 mm. Hydrolysis with mineral 
acid yields an inactive leucine (cf. following abstract). M. J. 


Anhydrides of Amino-acid Derivatives. C. GRANACHER 
(Helv. Chim. Acta, 1925, 8, 211—217).—Certain acylamino-acid 
esters of the type R-CO-NH-CHR’-CO,Et contain an asymmetric 
carbon atom which loses its asymmetry when ring closure takes 
place, with formation of the oxazole. The asymmetry is restored 
when the ring is opened by hydrolysis with mineral acid. It was 
hoped that an optically active amino-acid might be obtained in 
this hydrolysis in the presence of a second asymmetric carbon 
atom in the substituent acyl group. Only inactive amino-acids 
have so far been obtained (cf. Karrer and others, preceding abstract). 

5- Ethoxy - 2 - - tetramethylcyclopentyl - 4 -isobutyloxazole, b. p. 
170—172°/12—14 mm., a thin oil without the characteristic 
weakly basic properties of the oxazoles, is obtained by the action 
of phosphoric oxide on the ethyl ester of d-campholyl-l-leucine, m. p. 
66—67°. The oxazole is strongly dextrorotatory. It is not decom- 
posed by alkali, but concentrated hydrochloric acid at 100° slowly 
converts it into inactive leucine and d-campholyl-leucine. 

The following new compounds are described: Fthyl ester of 
chloroacetyl-leucine, b. p. 164—166°/15—18 mm. Ethyl ester of 
«8-diphenylpropionylglycine, m. p. 78—79°. Ethyl ester of phthalyl- 
glycylglycine, m. p. 190—193°. Acetyl-leucinamide, m. p. 200— 
202°. Hippuric diethylamide, m. p. 80—81°. No corresponding 
oxazoles have yet been obtained. M. J. 


Derivatives of Cyanamide. E. Fromm [with H. Barren- 
SCHEEN, J. Frreper, L. Prrx, and R. (Annalen, 1925, 
442, 130—149).—The observation that chlorinated compounds are 
formed by the interaction of epichlorohydrin and sodium cyanamide 
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has necessitated a revision of Fromm and Honold’s conception 
(A., 1922, i, 529) of the course of the reaction of ethylene chloro- 
hydrin and sodium cyanamide. The primary change is the hydro- 
lysis of the disodium compound to monosodium cyanamide and 
sodium hydroxide; this is followed by conversion of ethylene 
chlorohydrin into ethylene oxide, which combines with the mono- 


sodium derivative to yield 2-amino-oxazoline, CNH, 


(Fromm and Honold’s cyanamidoethy! alcohol ”’), identical with 
the compound obtained by Gabriel (A., 1889, 848) from bromo- 
ethylamine hydrobromide and potassium cyanate. The “ dibenzoyl 
derivatives of cyanamidoethyl alcohol” (loc. cit.) is shown to be 
2-dibenzoylamido-oxazoline. 2-Hydroxyoxazoline benzoate, m. p. 
168°, is prepared by the benzoylation of the product of the action 
of nitrous acid on 2-amino-oxazoline. Contrary to the previous 
statement, 2-amino-oxazoline does not add ammonia, but the base 
reacts with ammonium chloride or its hydrochloride with ammonia 


O—-C(NH,), 
to yield 2 : 2-diamino-oxazolidine, CH,< CH An (Fromm and 


Honold’s “ guanidoethyl alcohol ”’). Methylamine hydrochloride 
and 2-amino-oxazoline yield 2-amino-2-methylamino-oxazolidine 
hydrochloride, CyH,,ON,Cl, which gives a tetrabenzoyl compound, 
m. p. 149°, and a di-p-toluenesulphonyl derivative, m. p. 185° after 
softening at 168°. 

Epichlorohydrin or dichlorohydrin is transformed by the mono- 
or di-sodium into 2-imino-5-chloromethyl- 

(: ) os. 
oxazolidine, NH< on: CH,Cr’ m. p. 142° (hydrochloride; 
picrolonate, m. p. 213°; picrate, m. p. 193—194°; dibenzoyl deriv- 
ative, m. p. 146—147°). The constitution of the compound is 
established by its conversion into 2-amino-5-tolylthiolmethyloxazoline, 
m. p. 148-5°, which is also prepared from 2-amino-5-bromomethyl- 
oxazoline. The base reacts with ammonium chloride in an unusually 
complicated manner, yielding (?) 2-amino-5-aminomethylimin- 

CH,——CH:-CH, NH, 

azoline, , isolated as the tetrabenzoate, 
m. p. 183-5°. 2-Amino-5-hydroxymethyloxazoline, prepared from 
glyceryl monochlorohydrin or glycide and sodium cyanamide, 
yields a tribenzoate, m. p. 130°. 

The action of sodium cyanamide on chloroacetic acid or its 
esters yields initially cyanamidoacetic acid, but the additive power 
of this compound is so pronounced that it can be isolated only in 
small yield. The main product of the change is dicyanodiamido- 
acetic acid (cyanoguanidoacetic acid), decomp. 220—240°, which 
reacts in the forms CN-NH-C(NH,):N-CO,H and 


It yields a hydrochloride, m. p. 205°, sulphate, m. p. 188°, tetrovalate, 
m. p. 183°, picrate, m. p. 195°, chloroplatinate, decomp. 220—240°, 
phosphotungstate, phosphomolybdate, chloroacetate, m. p. 192°, 
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phosphate, m. p. 196°, nitrate, and sodium salt; the tribenzoyl 
derivative has m. p. 202° after decomposing at 196°. Cyano- 
guanidoacetic acid behaves as a primary amine towards nitrous 
acid, yielding (?) cyanohydantoic acid, CN-NH-CO-NH-CH,°CO,H, 
m. p. 260°, which is also obtained by treating cyanoguanidoacetic 
acid with boiling, dilute acids. When heated with concentrated 
hydrochloric acid, cyanoguanidoacetic acid loses 2 mols. of 
ammonia, yielding, probably, hydantoic acid; it is converted by 
barium hydroxide into carbon dioxide, ammonia, and guanido- 
acetic acid, and by relatively short treatment with sodium hydroxide 
into carbon dioxide, ammonia, and glycine. Cyanamidoacetic acid, 
decomp. 230—265°, adds ammonium chloride with production of 
guanidoacetic acid hydrochloride, which is more readily prepared 
from glycine hydrochloride, sodium cyanamide, and hydrochloric 
acid. Small quantities of melidoacetic acid and hydantoin are 
— by the action of chloroacetic acid on sodium cyan- 
amide. 

Methylguanidine is readily prepared by the action of methyl- 
amine hydrochloride on sodium cyanamide in boiling aqueous 
solution; the nitrate is described. H 


Action of Lead Monoxide on oo’-Dithioaniline. An Ex- 
ample of Simple Thiazine Formation. H. H. Hopeson (J. 
Soc. Dyers and Col., 1925, 44, 99—102).—A vigorous reaction 
occurs when o0o’-dithioaniline is boiled in aniline solution with 
litharge, and 0o’-monothioaniline together with a smaller quantity 
of op’-monothioaniline is formed; aniline enters into the reaction 
se (cf. Hodgson and Dix, T., 1914, 105, 952). When nitro- 

nzene, litharge, and oo’-dithioaniline are similarly heated at 170— 
180° for 6 hrs., the nitrobenzene acts as an oxidant with the pro- 
duction of a base, probably 5 : 7-di-o-aminophenylthiolphenthiazine. 
The latter yields an acetyl derivative, m. p. about 102° (softens at 
80°), and a hydrochloride, m. p. 210—220°. It may be benzoylated, 
and also diazotised and coupled with @-naphthol, thereby yielding 
a red substance, m. p. about 230°. 

When the above reaction is carried out in nitrobenzene solution 
at 200°, further thiazine formation occurs and the product consists 
largely of a black tar. A. J. H. 


Preparation of Keto Derivatives of the Thiazine Series. 
AKTIEN-GESELLSCHAFT FUR  ANILIN-FaBRIKATION (D.R.-P. 
402642; from Chem. Zentr., 1924, ii, 2504—2505).—Keto derivatives 
of the thiazine series are obtained by the oxidation of 2’-amino-4- 
hydroxydiaryl sulphides, or by treating 2’-nitro-4-hydroxydiaryl 
sulphides with reducing agents and subsequent oxidation of the 
solution. Thus 4-hydroxy-2-nitrophenyl «-naphthyl sulphide, from 
2-chlorothiolnitrobenzene and «-naphthol, with alkaline sodium 
hyposulphite and subsequent aération of the solution, yields an 
oxidation product, C,,H,ONS, lustrous red needles, m. p. 174°, 
dyeing brown shades on cotton (hyposulphite vat) and reddish- 
brown on wool. The product similarly obtained from 8-chloro-«- 
naphthol has m. p. 199—200°. R. B. 
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Preparation of Polychrome Methylene-blue and Thiazine- 
red. F. ProrscHer and A. P. Kruzaer (J. Lab. Clin. Med., 
1924, 10, 153—159).—Polychrome methylene-blue is prepared by 
heating 100 c.c. of 1% methylene-blue solution with 20—30 mg. 
of sodium peroxide for 15 mins. at 100°, and subsequently neutralis- 
ing with hydrochloric acid. Thiazine-red is prepared by heating 
50 g. of methylene-blue in 200 c.c. of water with 5 g. of sodium 
peroxide at 75—80°, and drying the precipitate at 37° and then 
over calcium chloride. CHEMICAL ABSTRACTS. 


Oxidation of Benzeneazophenol [p-Hydroxyazobenzene]. 
D. Biatavi and G. Kinpt (Gazzetta, 1925, 55, 883—86).—Oxidation 
of p-hydroxyazobenzene by means of peracetic acid (cf. Angeli, 
A., 1914, i, 882) yields, besides the two isomeric p-hydroxyazoxy- 
benzenes, a small proportion of an orange-yellow compound, 
gO 2), m. p. 240° [acetyl derivative, (C,,H,,0;No), m. p. 
140—150°; ethyl derivative. (C,,H,,0,N,)., m. p. 218—222°], which 
is obtainable also from x-p-hydroxyazoxybenzene, but not from 
the §-isomeride, by oxidation with various reagents. When 
reduced by means of stannous chloride and hydrochloric acid, it 
gives aniline and a readily oxidisable base, (C,H,ON),, which rapidly 
changes from colourless to violet-grey in the air and forms a benzoyl 
derivative, m. p. 250°. Reduction of the acetyl derivative, m. p. 
140—150° (see above), in ethereal solution with aluminium amalgam 
yields a brick-red compound, m. p. 230° (decomp.), not identical 
with 5 : 5’-bisbenzeneazo-2 : 2’-diphenol (cf. Robertson and Brady, 
T., 1913, 103, 1479). 


Formation of Azoanilinesulphonic Acids. W. Lrwcock 
(J. Soc. Chem. Ind., 1925, 44, 152—1551r).—4-Nitroaniline-3- 
sulphonic acid gave on treatment with sodium hypochlorite (5% 
available chlorine) pp’-dinitroazobenzene-mm’-disulphonic acid, 
which was reduced to pp’-diaminoazobenzene-mm’-disulphonic 
acid (p-azoanilinedisulphonic acid) by ammonium hydrosulphide 
(yield 50°) or by careful treatment with ferrous hydroxide (yield 
80—90°,). This disulphonic acid and the monosulphonic acid 
are also obtained by careful sulphonation of pp’-diaminoazobenzene. 
2-Nitroaniline-4-sulphonic acid, 3-nitroaniline-4-sulphonic acid, 
3-nitroaniline-6-sulphonic acid, and 4-nitroaniline-2-sulphonic acid 
were treated with sodium hypochlorite, but the corresponding 
diaminoazobenzenedisulphonic acids could not be isolated. When 
the five nitroanilinesulphonic acids were submitted to electrolytic 
reduction, only the 2-nitro-4-sulphonic acid gave the corresponding 
oo’ -diaminoazobenzene-mm’ -disulphonic acid in appreciable amount. 
pp’-Diaminoazobenzene and its monosulphonic acid gave trisazo 
dyes on coupling with phenol, whilst the disulphonic acid gave 
disazo dyes and trisazo dyes only with difficulty. F. B. 


Some Benzeneazophenylpyrroles. G. PLANCHER and E. 
Guic1 (Gazzetta, 1925, 55, 49—51).—The compound described by 
Fischer and Hepp (A., 1886, 1042) as benzeneazo-1-phenylpyrrole, 
m. p. 117°, is actually 2-benzeneazo-5-phenylpyrrole, m. p. 116° 
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[Khotinsky and Soloweitschik (A., 1909, i, 616) gave m. p. 112°). 
Hence it is probable that the compound used by the former authors 
in their preparation and obtained by the action of bromobenzene 
on the potassium derivative of pyrrole is mainly 2-phenylpyrrole. 
Benzeneazo-1-phenylpyrrole, C,,H,,N;, forms orange-yellow crystals, 
m. p. 49—50°; p-anisylideneazo-1-phenylpyrrole, C,,H,;ONs,, 
slender, wood-yellow needles, m. p. 101°, and p-anisylidencazo-9. 
phenylpyrrole, green laminz, m. p. 141°. P. 


fi Monoazo Dyes. FarBENFABRIKEN VORM. F. Bayer & Co., 
and R. Srisser (D.R.-P. 402869; from Chem. Zentr., 1924, ii, 
2502).—Diazotised nitroanilines or their derivatives are coupled 
with 4-chloro-5-nitro-o-acetoacetanisidide, with or without the 
presence of substrate or on the fibre. 4-Chloro-5-nitro-o-aceto- 
acetanisidide, m. p. 126—127° (from 4-chloro-5-nitro-o-anisidine 
and ethyl acetoactate), with diazotised o-nitroaniline gives a yellow 
dye. Similar dyes are obtained from 4-chloro- or 4-methy]l-o- 
nitroaniline and 4-nitro-o-anisidine. R. B. 


Monoazo Dyes. FARBWERKE VORM. MEISTER, Lucius, & 
Brinine (Fr. Pat. 573603; from Chem. Zentr., 1924, ii, 2502— 
2503).—Diazotised m-aminobenzaldehyde or its substitution deriv- 
atives, or compounds which yield m-aminobenzaldehyde, are 
coupled with pyrazolones or N-alkyl or aryl derivatives of 7-amino- 
1-naphthol-3-sulphonic acid, or acylaminonaphtholsulphonic acid, 
or $-naphthol-6 : 8-disulphonic acid or «-naphthol-4 : 7-disulphonic 
and trisulphonic acids, yielding dyes which produce fast shades on 
wool. The dyes from m-aminobenzaldehyde and_ 7-anilino-1- 
naphthol-3-sulphonic acid, reddish-brown; from 8-acetamido-1- 
naphthol-3 : 6-disulphonic acid, bluish-red; from 6-acetamido-1- 
naphthol-3-sulphonic acid, reddish-yeillow; from 8-acetamido-l- 
naphthol-3 : 5-disulphonic acid, red; from 6-p-aminobenzamido- 
1-naphthol-3-sulphonic acid, reddish-yellow; from f-naphthol- 
6: 8-disulphonic acid, orange-yellow; from «-naphthol-4 : 7-di- 
sulphonic acid, reddish-yellow; and from 8-naphthol-3 : 6 : 8-tri- 
sulphonic acid, reddish-yellow, are described. If components 
such as o-hydroxycarboxylic acids or 1 : 5-dihydroxynaphthalene 
are used, the resulting dyes have mordant properties and can be 
chromed. Thus m-aminobenzaldehyde and m-hydroxytoluic acid, or 
salicylic acid or 1-o-hydroxy-m-carboxyphenyl-3-methyl-5-pyr- 
azolone-m’-sulphonic acid yield dyes giving yellow shades on wool 
after chroming, whilst with resorcylic acid orange, and with 3-hydr- 
oxy-$-naphthoic acid, red shades are produced. The shades are 
fast to light, milling, and potting. The m-aminobenzaldehyde 
can be replaced by 6-chloro-m-aminobenzaldehyde or benzalde- 
hyde-m-sulphonic acid. R. B. 


Azo Dyes. CuEmMiscHE GREISHEIM-ELEKTRON and 
A. ZrrscHeR (D.R.-P. 402868; from Chem. Zentr., 1924, ii, 
2503).—Diazo compounds are coupled with bis(3-hydroxy-é- 
naphthoyl)-4 : 4’-diamino-3 : 3’-dialkyloxydiaryls alone or on a 
substrate, giving very fast brownish-red and brown dyes. JBis-3- 
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hydroxy-8-naphthoyldianisidine, pale yellow, has m. p. 348° 
(decomp.) and m. p. 346— 
348°. R. B. 


Preparation of Dyes Insoluble in Water. CHEMISCHE 
FABRIK GRIESHEIM-ELEKTRON (D.R.-P. 396519; from Chem. 
Zentr., 1924, ii, 2791).—Blue pigment dyes, stable towards 
sodium peroxide bleach are obtained by coupling diazo compounds 
with anilides of 7-halogenated-3-hydroxy-8-naphthoic acids. These 
acids are obtained by adapting Franzen and Stauble’s method 
(A., 1922, i, 450) for 6-bromo-8-naphthol. 7-Bromo-3-hydroxy- 
6-naphthoic acid, yellow plates, has m. p. 260—261°. The anilide 
has m. p. 273°, the o-anisidide, m. p. 185—186°; the p-anisidide, 
m. p. 290—292°; the 5-chloro-o-toluidide, m. p. 257—258°; the 
a-naphthalide, m. p. 237—238°, and the $-naphthalide, m. p. 286— 
288°. R. B. 


Preparation of Brilliant Congo R (‘‘ Vital-red '’) and the 
Suitability of various Samples for Blood Volume Work. 
S. Patkrn and H. M. Evans (J. Amer. Chem. Soc., 1925, 47, 4229— 
434).—Pure tolidine is diazotised and coupled, below 5°, with one 
equivalent of amino-R salt, and the resulting “ half-dye’”’ pre- 
cipitated by the addition of alcohol, and added to a solution of the 
sodium salt of Brénner acid. The precipitated Brénner acid is 
filtered off and the vital-red salted out. ([Cf. B., 1925, ae . 


H. Finger’s Investigations on the Preparation of ‘‘ Cyanur- 
triazide."’ E. Orr (Z. angew. Chem., 1925, 38, 149—150).— 
Priority claim (cf. Ott and Ohse, A., 1921, i, 231). W.A.S. 


Hetero-ring Formations with Thiocarbohydrazide. P. 
Guna and S. De (J. Indian Chem. Soc., 1925, 1, 141—149).—A con- 
tinuation of previous work (cf. A., 1924, i, 948). Two improved 
methods for the preparation of dithio-p-urazine are described : 
(1) by heating thiocarbohydrazide (1 mol.) and carbon disulphide 
(1 mol.) with water in a sealed tube at 130—140°, or hydrazine 
hydrate (1 mol.) and carbon disulphide (2 mols.) with water at 
140—150°, the yield being almost theoretical; (2) by heating a 
mixture of hydrazine hydrate (1 mol.), alcoholic potassium hydr- 
oxide (1 mol.), and carbon disulphide (2 mols.) in a sealed tube at 
100°. Dithio-p-urazine is converted by mercuric oxide into 
p-urazine. Potassium cyanate and thiocyanate, respectively, 
convert thiocarbohydrazide into thiocarbohydrazidocarbonamide, 
m. p. 230°, and thiocarbohydrazidothiocarbonamide, m. p. 218—219°. 
These compounds, with concentrated hydrochloric acid, afford 
4-aminothiourazole (cf. Freund and Imgart, A., 1895, i, 400) and. 
4-aminodithiourazole (cf. Arndt and Bielich, A., 1923, i, 611), 
respectively. Phenylcarbimide, however, attacks both hydrazino 
groups, thiocarbohydrazidodicarbondiphenylamide, m. p. 216—217°, 
being formed. Whilst long heating of a mixture of hydrazine 
hydrate and thiocarbohydrazide yields 1-amino-5-thiol-2-hydrazino- 


1:3: 4-triazole (Stolle and Bowles, A., 1908, i, 474), a mixture of 
y** 
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the hydrochlorides of these substances heated at 170—180° yields 
5-thioketo-1 : 2 : 3 : 4-tetrahydroisotetrazole, ica, a yellow, 
amorphous powder, m. p. 126—127°. Thiocarbohydrazide reacts 
in its y-form with chloroacetic acid, giving 2-hydrazino-5-keto- 
2:3:4: 5-tetrahydro-1 : 3 : 4-thiodiazine, GH. >CO, 


white plates, m. p. 220° (decomp.), whilst with glyoxal it forms 


a heptatetrazine compound, ites m. p. 220° (decomp.) 
(benzylidene derivative, m. p. 149—150°). J. W. B. 


[Derivative of] Phosphorus Chloronitride. H. Rosser 
(Compt. rend., 1925, 180, 750—751).—Diphenyl phosphorus nitride, 
prisms, m. p. 232°, is obtained by the interaction of magnesium 
phenyl bromide and phosphorus chloronitride (PNCI,) in toluene 
solution. Cryoscopic measurements indicate that it exists as the 
trimeride (PNPh,),; formula I or II is proposed. 


N-PPh, N:PPh, 
I. Il. 


Action of Alkyl Chloroformates on Aminoarylarsinic Acids. 
C. S. Hamttton and C. Sty (J. Amer. Chem. Soc., 1925, 47, 435— 
439).—The products listed below were obtained by adding the 
respective alkyl chloroformates, slowly, in slight excess, with 
stirring, to solutions of the appropriate aminoarylarsinic acids in 
excess of N-sodium carbonate solution, the products being pre- 
cipitated by rendering the reaction mixtures acid to Congo-red 
by means of concentrated hydrochloric acid. 4-Carbomethoxy- 
amino-, m. p. above 250°; 3-carbomethoxyamino-, m. p. 231° 
(decomp.); 3-carbomethoxyamino-4-methyl-, m. p. 191—193°; and 
3 - carbomethoxyamino - 4 - carbomethoxyhydroxy - phenylarsinic acid, 
m. p. 172—174°; 3:4-dicarbomethoxydiaminophenylarsinic acid, 
m. p. above 250°; 4-carbethoxyamino-, m. p. above 250°; 3-carb- 
ethoxyamino-, m. p. 180°; 3-carbethoxyamino-4-methyl-, m. p. 181°; 
and 3-carbethoxyamino-4-carbethoxyhydroxy-phenylarsinic acid, m. p. 
165°; 3:4-dicarbethoxydiaminophenylarsinic acid, m. p. 187°; 
4-carbo-n-propoxyamino-, m. p. above 250°; 3-carbo-n-propoxy- 
amino-, m. p. 117°; 3-carbo-n-propoxyamino-4-methyl-, m. p. 150— 
151°; and 3-carbopropoxyamino-4-carbo-n-propoxyhydroxy-phenyl- 
arsinic acid, m. p. 133—134°; 3: 4-dicarbo-n-propoxydiamino- 
phenylarsinic acid, m. p. 165—166°; 4-carboisopropoxyamino-, 
m. p. above 250°; 3-carboisopropoxyamino-, m. p. 144—145°; 
3-carboisopropoxyamino-4-methyl-, m. p. 179°; and 3-carboiso- 
propoxyamino-4-carboisopropoxyhydroxy-phenylarsinic acid, m. p. 
154—155°; 3: 4-dicarboisopropoxydiaminophenylarsinic acid, m. p. 
177°; 4-carbo-n-butoxyamino-, m. p. above 250°; 3-carbo-n-butoxry- 
amino-, m. p. 83—84°; 3-carbo-n-butoxyamino-4-methyl-, m. p. 
143—144°; and 
phenylarsinic acid, m. p. 143°; 3: 4-dicarbo-n-butoxydiamino- 
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phenylarsinic acid, m. p. 197—198°; 4-carboisobutoxyamino-, m. p. 
above 250°; 3-carboisobutoxyamino-, m. p. 142—143°; 4-methyl- 
3-carboisobutoxyamino-, m. p. 162°; and 3-carboisobutoxyamino- 
4-carboisobutoxyhydroxy-phenylarsinic acid, m. p. 142—143°; and 
3 : 4-dicarboisobutoxydiaminophenylarsinic acid, m. p. 172°, are 
described. F. G. W. 


Preparation of 
phenylarsinic Acid. ETaBLISSEMENTS POULENC FRERES 
(Fr. Pat. 543112; from Chem. Zentr., 1924, ii, 1632).—$-Chloro- 
a-hydroxy-«-methylpropionic acid, when successively treated with 
acetyl chloride and thionyl chloride, affords {§-chloro-«-acetoxy- 
a-methylpropionyl chloride, b. p. 95°/12 mm. The latter is con- 
verted by ammonia into §-chloro-«-acetoxy-«-methylpropionamide, 
m. p. 117°, which yields by interaction with sodium p-amino- 
phenylarsinate and subsequent acidification p-$-carbamido-8- 
acetoxy-n-propylaminophenylarsinic acid, 

. W. R. 


Mercuri-organic Compounds of 1-Phenylpyrrole. G. 
PLANCHER and G. Rossi (Gazzetta, 1925, 55, 61—63).—When 
treated with mercuric chloride in alcoholic solution, almost all 

ole derivatives yield compounds having the properties of 
double salts, the mercury being, in part at least, readily eliminable 
(cf. K6ttnitz, J. pr. Chem., 1872, 6, 136). The action of mercuric 
acetate on 1-phenylpyrrole in alcoholic solution yields, according 
to the conditions, either (1) dimercuri-l-phenylpyrrole acetate, 
(CH,CO,Hg),C,H,NPh, m. p. 114°, or (2) tetramercuri-1-phenyl- 
pyrrole acetate, (CH,°CO,Hg),C,NPh, m. p. 229—230°. When 
treated with bromine, each of these compounds yields dibromo- 
1-phenylpyrrole, C,H,NBr,Ph, m. p. 148°. 


Colloidal Mercuri-organic Compounds. G. Rossi and C. 
Boccut (Gazzetta, 1925, 55, 93—96).—Like tri-, tetra-, and penta- 
mercuriacetanilide acetates (A., 1912, i, 931; 1914, i, 610; 1915, 
ii, 153; 1922, i, 605), mercuriaceto-o-toluidide acetates containing 
more than two mercury atoms in the nucleus are able to form 
colloidal aqueous solutions, the presence of acetic acid as stabilising 
electrolyte being necessary; dimercuriaceto-o-toluidide acetate 
(ef. Schrauth and Schoeller, A., 1912, i, 930) is apparently devoid 
of this property. Tetramercuriaceto-o-toluidide acetate, 

NHAc:C,Me(Hg-CO,Me),, 
forms an amorphous, gelatinous mass, giving a colourless powder. 
T'rimercuriaceto-o-toluidide acetate, NHAc*C,HMe(Hg-CO,Me), 
[Me : NHAc : (Hg‘CO,Me),—probably 1:2 : 3:5: 6], forms a colour- 
less, crystalline mass. 
Green Colouring Matter, Related to Chlorophyll, from 


Flores Primule. A. VON LINGELSHEIM (Arch. Pharm., 1925, 
263, 121—122).—The yellow flowers of Primula officinalis and 


certain other Primulacee (and yellow Lote) become green on drying. 


The green substance may be completely extracted by warming the 
y** 2 
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flowers with water, and in solution the substance shows marked 
resemblance in many physical properties to chlorophyll, from which, 
however, it differs in its solubility in water and insolubility in 
alcohol or benzene. The development of the green substance is 
believed to be due to enzyme action, and light may not be an agent 
in its production. B. F. 


Evidence of a New Amino-acid in Proteins. R. A. GortTNER 
and W. F. Horrman (J. Amer. Chem. Soc., 1925, 47, 580—584).— 
The amino-acids from 50 g. of teozein, a prolamine from Euchlena 
Mexicana, Schrad., were ns with phosphotungstic acid 
by the method of Van Slyke (cf. A., 1911, ii, 944). The phospho- 
tungstates were filtered off after keeping the mixture at 10° for 
48 hrs., and no further precipitate formed in the filtrate during the 
next 72 hrs. The liquor was then partly frozen at —15° and 
re-melted at 0° severaltimes. A syrup, which gradually crystallised, 
was precipitated and decomposed with barium hydroxide. After 
freeing the solution from inorganic reagents, evaporating to dry- 
ness, and crystallising from dilute alcohol, 1-4 g. of an amino-acid, 
C,H,,0,N, which still contained barium, was obtained. All the 
nitrogen of this acid is amino nitrogen. It showed slight levo- 
rotation in aqueous solution. The phenylcarbimide derivative, 
C,,H,,0,N,, m. p. 140°, is described. F. G. W. 


Evolution of Knowledge of the Chemical Structure of 
Protein Compounds. A. BLANCHETIERE (Bull. Soc. Chim. biol., 
1925, 7, 218—330).—A lecture delivered before the Société de 
Chimie biologique on Nov. 18, 1924. 


Proteins. VII. Preparation of the Protein ‘‘ Sericin" 
from Silk. E. M. SHexron and T. B. Jonnson (J. Amer. Chem. 
Soc., 1925, 47, 412—418).—Silk is heated with water in an auto- 
clave under a pressure of 10 lb./in.?, and sericin is separated from the 
aqueous extract by precipitation with alcohol or ammonium 
sulphate. Only a portion of the product is soluble in water. ([Cf. 
B., 1925, 279.] F. G. W. 


Solubility of Proteins. S. P. L. SérENsEN (J. Amer. Chem. 
Soc., 1925, 47, 457—469).—In the precipitation of egg-albumin 
from aqueous solution by adding ammonium sulphate, the con- 
centration of the egg-albumin remaining in the mother-liquor is 
independent of the original concentration of the protein (cf. A., 
1913, i, 1004) provided that the concentration of the ammonium 
sulphate is the same at the end of the precipitation as at the begin- 
ning, indicating that protein solutions follow the phase rule. This 
principle affords a criterion of purity of a protein, which should be 
soluble in the mother-liquor from which it is salted out to the same 
extent whatever its original concentration, provided always that 
salt and hydrogen-ion concentrations are kept constant. The data 
obtained by testing in this way a sample of pseudoglobin from 
horse-serum, purified by repeated fractionation and dialysis, 
indicated that the sample was still not homogeneous, but associated 
with euglobin. The solubility relationships of these two proteins 
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can be explained by assuming the existence of a loose, dissociable 
compound between the two. F. G. W. 


‘Irregular Series’'’ in the Precipitation of Albumin. 
A. W. THomas and E. R. Norris (J. Amer. Chem. Soc., 1925, 47, 
501—513).—The phenomena of the “ first zone of precipitation ” 
and the “tolerance zone” of the “ irregular series” in the pre- 
cipitation of proteins by heavy metal salt solutions are explained as 
follows : when a dilute solution of such a salt is added to a solution 
of a protein on the alkaline side of its isoelectric point, combination 
between the metal cation and the protein anion takes place, and 
a precipitate is formed if the resulting complex is insoluble. The 
heavy metal salt being hydrolysed meanwhile, further addition 
of it increases the acidity of the solution. As soon as this acidity 
passes the isoelectric point of the protein, the precipitate redissolves 
unless the anion of the added salt forms an insoluble complex with 
the protein cation. 

In the precipitation of aqueous albumin solutions by zinc and 
thorium chlorides, a definite minimum concentration of heavy 
metal ion, depending on the solubility product of the precipitated 
complex, must be present before precipitation starts. The pre- 
cipitate is soluble in solutions of pg<4-8. In solutions maintained, 
by means of sodium acetate—acetic acid buffers, at a py (7-2) greater 
than that of the isoelectric point, a smaller concentration of zinc 
chloride (0-003M) is necessary to cause precipitation, on account 
of the increased concentration of the protein anion, than that 
required (0-027) at the isoelectric point, where the protein is 
least dissociated, whilst buffered solutions always require a higher 
concentration of zinc chloride than is necessary in unbuffered solu- 
tions (0-0008M) on account of the repression of the ionisation of 
the added zinc salt by the buffer salt. 

The ‘second zone” of precipitation, in which the precipitate 
remains insoluble on dilution with water, even after the shortest 
time of contact with the heavy metal ion, is shown to be due to 
the denaturing of the protein by the heavy metal ion, and its rate 
increases with the temperature, hydrogen-ion concentration, and 
metal-ion concentration of the solution. F. G. W. 


Biochemistry. 


Anaérobic Production of Carbon Dioxide by Muscle-cells 
in the Presence of Hydrogen Acceptors. W. Lirscuitz and 
P. Meyer (Pfliiger’s Archiv, 205, 366—376; from Chem. Zentr., 
1924, ii, 2770).—Oxidation of the combustible material of muscle 
by hydrogen acceptors such as methylene-blue and nitroanthraquin- 
one in the absence of oxygen results in formation of carbon dioxide. 
The dehydrogenation quotient, in contrast to earlier work with 
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dinitrobenzene as acceptor, is about 1, and is unchanged by 
poisoning the cells with hydrogen cyanide. The velocity of reduc- 
tion is also only slightly affected. The absolute velocity of the 
process and the amount of carbon dioxide formed are approxim. 
ately the same with methylene-blue and nitroanthraquinone, but 
the velocity is smaller than that of normal respiration. R. B. 


Oxygen-combining Capacity of Hemoglobin Determined 
by the Ferricyanide Method. S. Masupa (Biochem. Z., 1925, 
156, 21—34).—Using ammonia as hemolytic agent in the Barcroft 
differential apparatus, the results obtained are too low, since part 
of the blood-oxygen combines with the ammonia. An error in the 
opposite sense is ascribed to the fact that the alkalinity of the blood 
mixture is often insufficient to prevent some carbon dioxide escap- 
ing with the oxygen. The accuracy of the method as a whole is 
called in question. 


Determination of Oxygen and Carbon Dioxide in Mixed 
Venous Human Blood. °C. 8. BuRWELL and G. C. Rosrinson 
(J. Clin. Investigation, 1924, 1, 47—63).—The blood is equilibrated 
with a gaseous mixture in a tonometer, filled directly by a definite 
respiratory procedure. CHEMICAL ABSTRACTS. 


Gases in Fresh, Putrefied, and Frozen Blood. C. Koay. 
Asrest (Compt. rend., 1924, 179, 1171—1174).—Using the apparatus 
previously described (this vol., i, 451), the author has examined 
specimens of pig’s blood of different degrees of freshness. Putre- 
faction appears to be correlated with the percentage of hydrogen 
sulphide produced, but no proportionality with the carbon dioxide 
was observed. Freezing inhibits putrefaction. H. J. E. 


Blood-corpuscles and the Alkali Reserve. A. Drscrez, 
H. Brerry, and L. Lesceur (Compt. rend., 1925, 180, 705—711).— 
Carbon dioxide is removed completely from the blood by a current 
of air at 15°; it is removed quantitatively in this way from serum 
and plasma only after addition of acid. The conclusion that the 
corpuscles generate acid which liberates the carbon dioxide was 
confirmed by experiment, and it is shown that glycolysis is 
insufficient to account for the phenomenon. 8. I. L 


Chemical Parent of Blood Pigment and Chlorophyll. 
L. MaRcHLEWSKI (Bull. Soc. chim., 1925, [iv], 37, 340).—The author 
criticises the views of Maquenne (<bid., 1924, 35, 649) on the parent 
substance of blood pigment and chlorophyll. Existing knowledge 
does not allow of a decision whether coproporphyrin or another 
porphyrin represents the point of divergence in the syntheses of 
chlorophyll and blood pigment, but the author regards phyllopor- 
phyrin-« as the molecular skeleton which is as readily synthesised 
by the vegetable organism as by the animal (cf. Fischer and Hilger, 
A., 1924, i, 1130). R. B. 


Effect of High Fat Diets on Content of Uric Acid in Blood. 
V. J. Harpine, K. D. Atxin, B. A. Eacuss, and H. B. Van Wyck 
(J. Biol. Chem., 1925, 63, 37—53).—Administration of a diet of 
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which the fat content is sufficiently high to produce a ketosis 
brings about an increase in the concentration of uric acid in the 
blood. This increase can be partly accounted for by decreased 
excretion consequent on decreased blood volume; the highest 
concentrations of uric acid were observed in the blood of those 


individuals who excreted the largest amounts of acetone. 
C. R. H. 


Uric Acid Determinations in Blood. F. M. R. BuLmer, 
B. A. Eaaues, and G. Hunter (J. Biol. Chem., 1925, 63, 17—35).— 
The direct application of the colorimetric reagent of Benedict 
(A., 1922, ii, 405) to the filtrate obtained after precipitation of the 
proteins of blood with tungstic acid gave higher results for uric acid 
than were obtained after preliminary precipitation of the uric acid 
by silver lactate in the case of various animals, and, usually, in the 
case of man. The interfering substance, which thus renders 
inaccurate the direct determination of uric acid in the blood filtrate, 
was found to be contained for the most part in the red corpuscles ; 
it was proved not to be “ combined uric acid.” C. R. H. 


Determination of Uric Acid by the Hopkins-Folin Method. 
R. C. Garry (Biochem. J., 1924, 18, 913—918).—Numerous pre- 
cautions and conditions for obtaining consistent and accurate results 
are given. 8. 8. Z. 


Modification of the Blood and Secretions by Ultra-filtration. 
L. Bium and L. DELAVILLE (Compt. rend., 1925, 180, 764—765).— 
The behaviour of the blood on ultra-filtration may be modified by 
physiological or pathological processes; sodium normally passing 
the ultra-filter may be partly retained, and calcium, normally 
retained, may pass through partly or completely, by modification 
of the colloids to which they are linked. The organic constituents 
of the body fluids such as uric acid and cholesterol suffer similar 
changes. 8. I. L. 


Modification of Bloor’s Method for the Determination of 
Blood Phosphates. K. L. McCiuskry (J. Lab. Clin. Med., 
1924, 10, 143—149).—The diluted blood is digested with nitric 
and sulphuric acids, the liquid diluted and neutralised to phenol- 
phthalein, slightly acidified with sulphuric acid, and solutions of 
sodium sulphite and quinol are added. After dilution and addition 
of the ammonium molybdate reagent, the mixture is kept in a stop- 
pered tube for 2—3 hours before colorimetric comparison with 
standards in a Kober colorimeter. The sum of the lipoid and acid- 
soluble phosphoric acid of blood previously treated with either 
trichloroacetic acid or ammonium sulphate is practically equal to 
the total. CHEMICAL ABSTRACTS. 


Relationship of the Blood-sugar to Glycogen. H. PRINGs- 
HEIM (Biochem. Z., 1925, 156, 109—117).—A theoretical review 
of the biochemical reactions of starch, glycogen, maltose, and the 
aldo- and keto-hexoses in which it is assumed that glycogen and 
amylopectin (from starch) are identical, and that the blood-sugar ° 
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is the so-called, supposedly reactive, “ y ” form to which a hexylene- 
oxidic structure is assigned. Such hexylene-oxidic glucose residues 
are also assumed to be present in glycogen and amylopectin. It ig 
suggested that the difference in biochemical reactivity between 
galactose on the one hand and dextrose, mannose, and levulose 
on the other may depend on the amylene-oxidic structure normally 
present in the former, and presumed to be absent from the latter 
sugars. J. P. 


Adsorption of Cresol-red by Serum in Spectrophotometric 
Determination of py. E.F. Hirscn (J. Biol. Chem., 1925, 63, 
55—59).—An attempt to apply the spectrophotometric method of 
Brode (A., 1924, ii, 346) and of Holmes (A., 1924, ii, 346) to the 
determination of the pg of blood-serum or plasma showed that the 
amount of indicator necessary to give correct values was not neces- 
sarily the same as that required in a buffer solution, and, moreover, 
varied with the species; the variations were probably due to 
adsorption of indicator by some constituent of the — i de 


New Chemical Anti-coagulants. A. LuMIERE (Compt. rend., 
1925, 180, 866—868).—Sodium mucate is as active an anti-coagulant 
as sodium citrate and is not toxic. The sodium salts of aconitic, 
ethanetetracarboxylic, sulphosalicylic, and phenoxypropanediol- 
carboxylic acids are less active anti-coagulating agents, but are also 
only one-tenth as toxic to guinea-pigs as is sodium citrate. Sodium 
8-naphtholdisulphonate and sodium £( ?)-naphthylaminedisulph- 
onate are very active as anti-coagulants, but are too toxic to be 
used. The sodium salts of phthalic, homophthalic, choleic, and 
malonic acids retard without preventing coagulation, whilst the 
sodium salts of succinic, camphoric, diphenylphosphoric, dicarb- 
allylic, quinic, malic, and uvitic acids have no anti-coagulating action. 

No connexion can be traced between the anti-coagulating power 
of the sodium salts and the solubility of the corresponding calcium 
salts; it is suggested that the degree of ionisation of the calcium 
salt may be the deciding factor in preventing aan h 


Representation of the Chemical Composition of Living 
Matter. W. VeERNapsKy (Compt. rend., 1924, 179, 1215— 
1217).—A general discussion of the methods of representing 
analytical results. Thé author points out that analyses of living 
matter should be represented, not as percentages by weight, but as 
atomic percentages, as is the case with geo-chemical analyses. 
Figures obtained by Volkmann (Ber. Sachs. Ges. Wiss. Math. Phys., 
1874, 26, 202) and by Bruchard (Compt. rend., 1897, 124, 844) 
for an adult man, and by Ramdohr (Arch. Pharm., 1856, 136, 20) 
for the seed of Lolium emulentum are quoted and represented from 
the atomic point of view in support of the argument. H. J. E. 


Increased Imbibition by Colloids through Chemical 
Stimulants. M. Popov and K. Srisov (Biochem. Z., 1925, 156, 
97—108).—The action of various organic compounds and inorganic 
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salts in increasing the imbibition of water by gelatin is tabulated, 
and the results are correlated with the effects of similar substances 
in “ regenerating ”’ living plant and animal cells. J.P 


Fractionation of Egg-yolk by Common Solvents. M. A. 
Raxvusin and G. PexarsKaya (Z. Unters. Nahr. Genussm., 1925, 
49, 39—41).—Successive extraction of dried egg-yolk with alcohol, 
water, acetic acid, and sodium hydroxide, showed the last extract 
to contain a protein unextracted by the former solvents. A. G. P. 


Formation of Ammonia in the Nervous System. H. 
WINTERSTEIN and E. Hirscupere (Biochem. Z., 1925, 156, 138— 
149).—Isolated peripheral nerves of the frog give off small amounts 
of ammonia, which are markedly increased by electrical stimulation. 
The isolated spinal cord shows no evolution of ammonia in a gaseous 
atmosphere, but there is a slight loss of ammonia when it is kept 
in salt solution. Narcosis with 1% urethane inhibits the pheno- 
menon, but after removal of the narcotic the ammonia produced is 
greater than the normal resting value. 


Reaction of Dry Proteins Applicable to Histochemistry. 
M. Romrgevu (Compt. rend., 1925, 180, 875—877).—On treatment 
with syrupy phosphoric acid and warming at 52° dried albumin, 
fresh white of egg, fibrin, casein, and keratin give a garnet-red 
coloration, changing to violet. Mucin, nuclein, and hemoglobin 
give a very similar reaction. Gelatin does not give the reaction 
nor does tyrosine nor phenylalanine. Tryptophan gives a very 
intense reaction, and it is suggested that the presence in proteins 
of amino-acids of that type may cause the reaction. The mildness 


of the reagent makes it very suitable for histological work. . 
L. F. H. 


Colorimetric Determination of Tryptophan and its Separ- 
ation from Indole and Skatole. I. Kraus.—(See ii, 448.) 


Calcium Chemistry of Teeth. R. E. Lizszeaane (Deut. 
zahndrtal. Woch., 1924, 27, 103—104; from Chem. Zentr., 1924, ii, 
1707).—The carbon dioxide and other acids produced by intra- 
cellular respiration prevent the deposition of calcium carbonate 
and calcium phosphate in the tissues. The connective-tissues in 
which the calcium salts of bone and teeth are deposited are relat- 
ively poor in cells. It is not necessary to postulate specific calcium 
fixers. - The transparent zone in dental‘caries is the result of local 
hypermineralisation. G. W. R. 


Biochemistry of Muscle Contraction. W. E. GaRrNnER 
. (Nature, 1925, 115, 532—533).—If the anisotropy of alternate striz 
of muscle fibre is due to the presence of oriented molecules of long 
chains of salts or esters of amino-acids, the contraction wave, which 
is associated with increase of hydrogen-ion concentration due to 
the production of lactic acid from glycogen, may cause liberation 
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of the amino-acids, with consequent alteration of the inclination of 
successive molecules to one another, shortening of the length of the 
zig-zag composed of a finite number of molecules, and the production 
of tension along the length of the fibre. A. A. E. 


Influence of the Intensity of Lactation on the Blood-sugar 
Concentration of Cows. M. P. Wipmarxk and O. CaRLens 
(Biochem. Z., 1925, 156, 454459). —Non-lactating cows and heifers 
on normal diet have a blood- -sugar concentration approximating to 
that of other normal animals, viz., 0-085°%%. In lactating cows and 
goats, the blood-sugar concentration is ‘Sime the lowest value 
obtained being 0-040°,, which in other animals would lead to 
hypoglycemic symptoms. The blood-sugar concentration varies 
inversely as the intensity of lactation. A rich diet causes an increase 
in the concentration of blood-sugar of lactating cows. P. W. C. 


Action of Hydrogen Ions on the Clotting of Milk. N. L. 
Cosmovict (Bull. Soc. Chim. biol., 1925, 7, 124—152).—There is a 
definite pq (5-36) at which the clotting of milk takes place, whether 
this occurs spontaneously or is brought about by direct addition 
of acid. The hydrogen-ion concentration also plays a direct part 
in clotting by rennin, since the minimum quantity of the enzyme 
necessary to cause clotting depends on the pq value; and this is 
the case even with decalcified milk. When the calcium in milk is 
precipitated by means of an oxalate, the pq value of the milk is 
increased, and, if the initial reaction is restored by addition of 
calcium chloride, the minimum quantity of rennet necessary to 
cause clotting is less than if the reaction is restored by addition of 
acid. When acid is added after the initial reaction has been re- 
established by calcium chloride, the minimum amount of enzyme 
required is further reduced. There is thus an additive action of 
calcium and hydrogen ions. Further, with a constant quantity of 
rennin, the smaller the amount of calcium chloride added to decalci- 
fied milk, the greater is the amount of acid required to bring about 
clotting, although the relationship is not a simple one. Hydrogen 
ions appear to play a double réle, on the one hand acting directly 
as a precipitant of casein and reinforcing the action of the enzyme, 
and on the other, indirectly altering the equilibrium between the 
casein and the calcium ions in a direction unfavourable to precipit- 
ation. &. 


Réle of Acidity in the Shrinkage of the Clot [in Milk]. 
N. L. Cosmovicr (Bull. Soc. Chim. biol., 1925, 7, 1583—154).—-By 
addition of different amounts and combinations of calcium chloride 
and acid to decalcified milk, it is shown that calcium ions determine 
the consistency of the clot and hydrogen ions the shrinkage and 
expulsion of whey. C. T. G. 


Electrical Conductivity of Disperse Systems. I. Cream. 
H. Fricke and 8. Morse (Physical Rev., 1925, [ii], 25, 361— 
367). 
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Determination of Sugar in Urines containing Santonin. 
G. P&auRIER (Ann. Chim. Analyt., 1925, [ii], 7, 66—67).—In using 
the Fehling reaction with urines of diabetics treated with santonin 
it is necessary to destroy the santonic acid produced by the sodium 
hydroxide, or no reduction of the sugar will take place. To do this, 
the hot liquid may be neutralised with glacial acetic acid added 
drop by drop until the appearance of the blue colour of the Fehling 
solution, after which reduction will proceed normally. D.G. H. 


Comparative Urea Determinations on Human and Animal 
Urines. K. Kixvucnt (Biochem. Z., 1925, 156, 35—39).—The 
xanthhydrol gravimetric, Folin, and urease methods give accurate 
and concordant results, the Henriques and Gamelthoft method 
gives low results, whilst the hypobromite method is rejected alto- 
gether. J.P. 


Micro-determination of Urea and Ammonium Salts. 
J. GousE (Bull. Soc. Chim. biol., 1925, 7, 167—172).—The method 
described by Pohorecka-Lelesz (this vol., ii, 76) and its application 
to biological fluids has already been referred to (cf. A., a ii, . 

Urinary Elimination of isoQuinoline Alkaloids, in Par- 
ticular of Hydrastine. E. Baye and R. Fasre (Compt. rend., 
1925, 180, 605—607).—By methods previously described (A., 
1924, i, 980), the amounts of hydrastine excreted in the urine after 
a dose of the alkaloid have been determined. The alkaloid appears 
to the greatest extent on the first day and cannot be detected after 
the fourth. Over the whole of this period some 3% of the total 
taken is excreted in the urine. G. M. B. 


Elimination of Amylase by the Kidneys. AmsBarp and 
VAUCHER (Scalpel, 1923, 76, 837—841; from Chem. Zentr., 1924, 
ii, 2344; ef. Ambard and Wolf, Compt. rend. Soc. Biol., 1924, 90, 
786).—The elimination of amylase is neither by diffusion (ethyl 
alcohol, chloroform, acetone) nor by secretion (carbamide), but is of 
a particular type depending on the colloidal nature of the enzyme. 
The total amount of enzyme eliminated is unaffected even when the 
volume of urine excreted is appreciably increased ; it is only slightly 
affected by variations in the amount present in the “a . 

G. W. R. 


Plasma Lipoids in Experimental Anemia. W. R. BLoor 
(J. Biol. Chem., 1925, 63, 1—15).—In the blood of dogs suffering 
from anemia as the result of profuse bleeding, the fatty acids were 
increased in total amount and showed a higher degree of unsatur- 
ation than in the normal animal, the differences being most marked 
in the lecithin and neutral fat fractions: there was also a smaller 
increase in the amount of unsaponifiable matter in the anemic 
blood. C. R. H. 

Phosphorus, Calcium, and Alkaline Reserve of Blood 
Sera of Normal and Rachitic Chicks. C. W. AcKERSON, 
M. J. Buisu, and F. E. Mussrut (J. Biol. Chem., 1925, 63, 715—84).— 
There was found to be a definite reduction in the inorganic phos- 
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phorus and the calcium of the serum of rachitic chicks as compared 
with the normal; no change could be observed in the alkaline 
reserve; the onset of rickets in chicks fed on a diet lacking the anti- 
rachitic factor could not be prevented by the addition to the diet 
of an aqueous extract or the expressed juice of alfalfa (lucerne) 
(cf. Shipley, Kinney, and McCollum, A., 1924, i, 685). C. R. H. 


Metabolism in Avitaminosis. G.Smrnopa (Pfliiger’s Archiv, 
1924, 203, 365—393; from Chem. Zenir., 1924, ii, 1602).—The 
liver-tissue of dogs which have received a diet poor in vitamins shows 
a marked increase in cellular respiration, as measured by oxygen 
consumption, after addition of very small amounts of an extract of 
bran. The factor increasing respiration is thermo-stable. With a 
low vitamin diet the total nitrogen balance may be at first positive, 
then negative, and increase again before death. Lack of vitamins 
has the general effect of inhibiting respiration. Vitamins improve 
the utilisation of food. Residual nitrogen in the blood in avitamin- 
osis is generally increased towards the end of the experimental period. 
In pigeons and dogs, nervous disturbances accompanied by character- 
istic hyperglycemia occur. These disappear on administration of 
vitamin. In the occurrence of hyperglycemia, disturbances of the 
central nervous system play a principal part. Sugar tolerance is 
depressed in avitaminosis only when starvation setsin. G. W. R. 


Cystinuria. A. Macnus-Levy (Biochem. Z., 1925, 156, 150— 
160).—For determining cystine in urine, a modified Gaskell method 
is used in which the cystine precipitated by alcohol is filtered, redis- 
solved in N-hydrochloric acid, and determined polarimetrically. 
Determinations must be made on fresh urine. The method was used 
to investigate a case of cystinuria, details of which are — 


Disturbances of Cystine Metabolism in Children. G. O. E. 
Lienac (Nederl. Tijdschr. Geneeskunde, 1924, 68, I, 2987—2995; 
from Chem. Zentr., 1924, ii, 1602—1603).—In two cases of children 
who had died from progressive atrophy, a crystalline deposit of 
cystine was found in the tissues. Before death, the urine con- 
tained serum-albumin, acetone, acetoacetic acid, pentoses, and 
lactose. It is considered that the formation of cystine did not 
occur post mortem. A possible explanation might be an inability 
of the liver to form taurine from cystine. G. W. R. 


Purine Metabolism in Diabetes insipidus. E. LE BRETON 
and C. Kayser (Compt. rend., 1924, 179, 1218—1219).—The degree 
of polyuria is correlated with the quantity of purines other than 
uric acid which is excreted. The greater the polyuria, the smaller 
becomes the uric acid—hypoxanthine ratio (all purine-base nitrogen 
being calculated as hypoxanthine). In an extreme case, the ratio 
was less than unity. H.J.E. 

Detoxicating Function of the Liver. I. Coupling of 
Sulphuric Acid and of Glycuronic Acid in Liver Diseases. 
M. Hanpet (Z. ges. Exp. Med., 1924, 42, 172—193; from Chem. 
Zentr., 1924, ii, 1706)—-With normal and with diseased livers 
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administration of guaiacol resulted in increased output of ethereal 
sulphates, whilst administration of camphor resulted in an increased 
output of conjugated glycuronic acid. Some liver diseases are 
associated with diminution of the ability for guaiacol coupling, 
whilst camphor coupling generally remains normal. G. W. R. 


Neurosyphilis. II. Retention and Elimination of Silver 
with Special Reference to Silver Salvarsan and Silver 
Therapy. C. N. Myers and H. B. Corsirr (Amer. J. Syphilis, 
1924, 8, 704—725). CHEMICAL ABSTRACTS. 


Neurosyphilis. III. Relative Arsenic Content of the 
Spinal Fluid, Brain, and Spinal Cord of Rabbits after 
Intravenous Injection of Silver Salvarsan. L. H. CoRNWALL 
and C. N. Myers (Amer. J. Syphilis, 1924, 8, 726—733). 

CHEMICAL ABSTRACTS. 


Syphilis. XV. Excretion of Arsenic through the Kidney 
after Intravenous Administration of Salvarsan, Neosalvarsan, 
Silver Salvarsan, and Tryparsamide. J. A. Forpyog, I. 
Rosen, and C. N. Myers (Amer. J. Syphilis, 1924, 8, 619—703). 

CHEMICAL ABSTRACTS. 


s of Cerebro-spinal Fluid in Pathological Con- 
ditions. §S. Dracanescu and A. (Bio- 
chem. Z., 1925, 156, 460—470).—In a number of cases of different 
nervous diseases, the amounts of amylase, peroxydase, catalase, 
antitrypsin, and trypsin in cerebro-spinal fluid were determined. 
Amylase occurs simultaneously with leucocytes, but there is no 
strict parallel between the number of leucocytes and the amount of 
the enzyme. The appearance of peroxydase is related to the number 
of polynuclear cells. Catalase usually occurs along with peroxydase, 
but in a few cases it was present even in the absence of the latter, 
and must then be derived from nervous tissue. Antitrypsin is in 
general related to the existing quantity of protein. P. W.G. 


Quinhydrone Electrode for Clinical px Determinations. 
R. ScHaEFER and F. Scumipt (Biochem. Z., 1925, 156, 63—79).— 
The ready applicability of the quinhydrone electrode for deter- 
mining p, in clinical investigations (e.g., gastric contents, cerebro- 
spinal fluid, urine) is demonstrated, the results being in agreement 
with those obtained using the hydrogen cell and the indicator 
method. The use of both macro- and micro-electrodes is — 


Synthesis and Degradation of Carbohydrates in the 
Organism. II. A. Gicon and W. Bravon (Helv. Chim. Acta, 
1925, 8, 97—106; cf. this vol., i, 192).—Analyses have been 
carried out on the blood of rabbits by the micro-combustion methods 
of Pregl as modified by Miiller and Willenberg (cf. A., 1919, ii, 297). 
The fluctuations in the total carbon content of the blood have been 
followed under various conditions, also the variations in the same 
when glucose is added to the food of fasting (24 hours or more after 
the last meal) and non-fasting (12 hours or less after the last meal) 
animals. The total nitrogen, the pz, and the sugar in the blood 
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have also been determined under similar states of nutrition. With 
normal animals, the carbon content of the entire blood either 
immediately or some hours after eating is 9-0 to 10-5% and changes 
to 8-53 (minimum) to 9-32°% (maximum) after 12—24 hours’ fasting. 
The total nitrogen shows parallel variations for 2 days and then 
changes in the opposite direction to the carbon. The followin 
conclusions have been drawn from the experiments. (1) The total 
carbon and nitrogen contents of the blood are subject to rapid and 
powerful fluctuations which find no expression in those of the 
urine. (2) A very definite line must be drawn between the fasting 
and non-fasting states in metabolism investigations of this kind. 
(3) A meal containing dextrose and the preceding fast can react for 
some days on the composition of the blood. (4) An intimate relation 
exists between the carbohydrate and protein metabolism in the 
blood. (5) The fluctuations of the carbon and nitrogen in the 
blood brought about by insulin poisoning show that the changes 
which take place have a deeper origin than merely in the variations 
of the sugar in the blood. Cc 


Lactic Acid Metabolism in the Living Animal. O. MEYER- 
HOF and R. Mermr (Pfliiger’s Archiv, 1924, 204, 448—466; from 
Chem. Zentr., 1924, ii, 1706).—The lactic acid exchange in the muscle 
of living frogs was compared with the consumption of oxygen under 
different conditions. During rest, 51 c.c. of oxygen per kg. body- 
weight are used, whilst 150 mg. of lactic acid are formed anaérobic- 
ally. Of this, only 66-5 mg. can be oxidised by the oxygen, 
although the respiration of the muscle forms a little less than 
50% of the total respiration. For the muscle the oxidation quotient 
(i.e., the ratio of disappeared to oxidised lactic acid) is at least 6-4 
during rest. The absolute anaérobic production of lactic acid in 
the muscles of the resting frog (intact or after removal of brain) 
is 0-037°% per hour at 15°: the corresponding rate with isolated 
muscle is 0-010°%%. Administration of curare or novocaine, nerve 
section, or destruction of the spinal cord, result in a fall in lactic 
acid production, accompanying the disappearance of tonus, to a value 
approximately equal to that for isolated muscle (0-01—0-013%). 
The total respiration does not decrease, owing partly to the fact 
that the oxidation quotient of active muscle is greater than that 
of completely relaxed muscle. No explanation is forthcoming of 
the fact that an expected 10—15°% depression of respiration does not 
take place. The oxidation quotient after recovery from fatigue 
(with accumulation of lactic acid) averages 4-5 at 15°. The quotient 
increases appreciably with temperature, presumably because it 
is the greater the more quickly lactic acid can disappear after 
fatigue. G. W. R. 


Function of Water-soluble Nutrients in the Metabolism 
of Aquatic Animals. IV. Significance of Carbamide in 
Modifying the Growth-promoting Effect of Dissolved Nutri- 
ents on Tadpoles. J. Kkizenecxy and J. Popurapsky (Pfliiger’s 
Archiv, 1924, 204, 471—476; from Chem. Zentr., 1924, ii, 1706).— 
In experiments on tadpoles fed with formed food, carbamide added 


a 


| 


BIOCHEMISTRY. i. 613 


to the solution which contained sucrose not only antagonised the 
effect of the latter in increasing growth, but actually resulted in 
an inhibition. G. W. R. 


Determination of Phosphoric Acid in Metabolic Investig- 
ations. C. ScumiTt-KRAHMER (Biochem. Z., 1925, 156, 40— 
50).—The Lorenz modification of the original Neumann method 
for determining phosphates in the presence of organic matter is 
given preference to other methods. Various crucibles suitable for 
filtering and drying the precipitated phosphomolybdate are 
described. 


Calcium Content of Organs of Cats treated with Calcium 
[Salts]. V. W. Hevusner (Biochem. Z., 1925, 156, 171—181). 
—Administration of calcium salts in toxic doses to cats produces 
increases of calcium in certain parts of the mid-brain and cere- 
bellum, in tendons, and in arteries. The serum-calcium is increased 
by administration of calcium hexosephosphate, and a considerable 
portion of it cannot be precipitated by oxalate (cf. Jungmann and 
Samter, A., 1924, i, 452). A 


Mechanism of Water Intoxication. F. P. UNDERHILL and 
M. A. Satrick (J. Biol. Chem., 1925, 63, 61—69).—The adminis- 
tration by stomach tube of distilled water to dogs in quantities 
large enough to produce toxic effects causes a dilution of the blood 
and an increased urinary excretion of chlorides, phosphates, total 
acid, ammonia, and creatinine; the decrease in the chlorides of the 
blood is greater than can be accounted for by dilution of the blood ; 
it is suggested that the toxic effects are due, in part at least, to 
depletion of the salt content of the tissues. C. R. H. 


Influence of Homologous Alcohols on Sugar Formation 
in the Liver of the Frog. II. E.J. Lesser (Biochem. Z., 1925, 
156, 161—170).—The presence of ethyi, propyl, or butyl alcohol in 
0-7°% sodium chloride solution perfused through the isolated liver 
of the winter frog, increases the sugar output to 2—3 times its 
normal value. 


Pharmacological Effects on the Purine Metabolism of Men. 
I. Effect of Sympathico- and Vago-tropic Drugs. K. Har- 
PUDER (Z. ges. Exp. Med., 1924, 42, 1—14; from Chem Zentr., 
1924, ii, 1707).—Adrenaline increases slightly for a few hours the 
uric acid output of men receiving a diet low in purine, without, 
however, affecting the total daily output. Ergotamine depresses 
uric acid output appreciably, probably on account of retention of 
uric acid in the tissues. Atropine produces a slight depression, or, 
sometimes, no effect. Pilocarpine produces a slight increase. It is 
concluded that the sympathic promotes uric acid excretion. 


G. W. R. 


Causes Modifying the Toxicity of Strophanthin. L. Tocco- 
Tocco (Arch. Farm. sper. Sci. aff., 1925, 39, 1—23).—In aqueous 
solution commercial strophanthin undergoes gradual change, with 
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modification of its activity. The seeds of Strophanthus Kombé, either 
fresh or as much as 12 years old, contain, in the endosperm and rind, 
substances capable of destroying the toxicity of a highly active 
strophanthin solution. Such substances, which are lacking in the 
embryo, are destroyed when heated at 100°. No relation exists 
between the toxicity of strophanthin and the reaction it gives with 
sulphuric acid. 


Chemical and Pharmacodynamic Investigation of Stro- 
phanthus letei, Merrill. A.H.Wetts and F. Garota (Philippine 
J. Sci., 1925, 26, 9—20).—A saponin similar to pseudostrophanthin 
has been extracted from the bark of the roots (2°1%) and of the 
stems (0-9°%,) of Strophanthus letei, Merrill. The amorphous, brown 
powder isolated has m. p. 152° (decomp.), is readily soluble in water, 
giving a clear solution of low surface tension, reduces Fehling’s solu- 
tion, yields an acetyl and a nitro derivative, and does not give the 
strophanthin colour reactions. The extract slows the heart beat, 
increases both blood pressure and respiration, produces hemolysis 
in 0-6% solution, and possesses a toxicity to the anzsthetised cat 
equal to one-twentieth of that of ouabain. ie 2. 


Germicidal Values of the Pure Constituents of Australian 
Essential Oils, Essential Oil Isolates, and Synthetics. II. 
A. R. Penroxp and R. Grant (J. Proc. Roy. Soc. N.S. Wales, 1924, 
58, 117—123; cf. A., 1924, i, 1329).—The Rideal-Walker coefficients 
of the above are tabulated, and range from 20 for menthol (natural 
and synthetic) to 1 for rhodiny] valerate. B. F. 


Catalytic Properties of Bismuthoxyl. A. Mavserrt, L. 
JALOUSTRE, P: Lemay, and G. ANDREOLY (Compt. rend., 1925, 180, 
539—542 ; cf. Maubert and others, A., 1923, i, 723; 1924, i, 808).— 
Neutral sodium potassium tartrobismuthate precipitates catalase 
completely together with protein from liver extract. The catalase 
cannot be removed from the precipitate by dialysis or washing. 
The activity of the precipitate is retained after desiccation but is 
destroyed by heating at 100° for 5 mins. J. W. B. 


Laccase. IV. Action of Sodium Chloride. Influence of 
the Reaction of the Medium. P. Firvury (Bull. Soc. Chim. biol., 
1925, 7, 188—194).—0-1N-Sodium chloride solution tends to inhibit 
the oxidation of guaiacol by laccase, the extent of inhibition depend- 
ing on the reaction of the medium. In an acid medium (pq 4:5), 
the activity is reduced to one-tenth of the value when sodium 
chloride is absent, whereas in alkaline media (pq 7-6—9-0) the 
effect is very small. The optimum pg is displaced in presence of 
0-1N-sodium chloride from 6-7 to 7-1. The quantity of guaiacol 
fixed by the enzyme and the velocity of oxidation are influenced 
in opposite directions by the hydrogen-ion concentration; sodium 
chloride acts exclusively on the velocity of oxidation, the action 
increasing with increasing hydrogen-ion concentration. 


C. T. G. 
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Digestion of Carbohydrates and Proteins in Pigeons and 
Hens and the Penetration of Digestive Enzymes through 
Plant Cell Membranes. E. Mancoxp (Biochem. Z., 1925, 156, 
3—14).—-In the pigeon, digestion of starch (granules) is confined 
to the intestinal tract. In the hen, proteolytic digestion of the 
contents of the gluten cells of cereals and of plant cells generally 
takes place only in the intestine. a. F 


Activation of Pancreatic Juice by Acidification. M. Lis- 
BONNE (Compt. rend., 1925, 180, 690—692).—The activation of 
pancreatic juice may ‘be brought about by acidification to py 4:5 
to 5-5, when the maximum activity is produced in 11 hours at 45° 
or in several daysat0°. After neutralisation, the juice treated in this 
manner displays typical tryptic action. G. M. B. 


Phytochemical Reduction of ««$-Trichlorobutaldehyde to 
a«8-Trichlorobutanol. L. RosENFELD (Biochem. Z., 1925, 156, 
54—57).—Yeast in the presence of sucrose reduces inactive ««8-tri- 
chlorobutaldehyde to the corresponding alcohol, ««$-trichloro- 
butanol, [«]i} +-2-5° (cf. also Santomauro, this vol., i, 203; Sen, 
ibid.). J. P. 

Fermentation and Iron Salts. P. Hoprnt and N. NEUEN- 
SCHWANDER (Biochem. Z., 1925, 156, 118—123).—Ferric salts, more 
especially in concentrated solutions, inhibit the fermentation of 
dextrose and of pyruvic acid by yeast, whilst ferrous salts either are 
without action or slightly accelerate the initial stages of the 
fermentation. 


Peroxydases in Dried Seeds. H. Covupin (Compt. rend., 
1925, 180, 685—687).—Madelung’s reagent, a solution of benzidine 
in dilute acetic acid, followed by hydrogen peroxide, is preferred 
to tincture of guaiacum as a test for vegetable peroxydases. 
Peroxydases are found to be present in abundance in most common 
dried seeds in the resting condition. G. M. B. 


Enzymic Hydrolysis of Monotropitin. Production of 
Primeverose. M. BripEeL (Compt. rend., 1924, 179, 991—993; 
ef. A., 1924, i, 659).—Monotropitin in aqueous solution is readily 
hydrolysed by an enzyme present in a powder obtained from 
Monotropa hypopitys, L., the products being methyl salicylate and 
primeverose. H. J. E. 


Determination of the py ‘‘Spectrum"’ for Bacteria, and 
Application to Bacillus coli. C. J. Buox (Pharm. Weekblad, 
1925, 62, 346—352).—The growth of a culture in a given medium 
during a constant time is measured by the degree of opalescence 
developed, solutions being diluted to a standard, and the degree 
of dilution required used as the basis of measurement of growth. 
A series of media of known hydrogen-ion concentrations was pre- 
pared, and the rate of growth of Bacillus coli obtained from various 
sources observed by this method, all conditions being kept constant. 
The maximum growth was always between pz 5 and pz 8, but varied 
with the different cultures. By exposure to a given pq over a 
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period, the bacteria underwent selection. The optimum pz, for 
growth changed considerably for cultures grown on agar, but 
changed little for cultures in bouillon. 8. 1. L. 


Bacteriolytic Power of Colostrum and of Milk. J. BorpDEt 
and M. Borpet (Compt. rend., 1924, 179, 1109—1113).—One drop 
of colostrum, from which fats ‘have been removed by centrifuging, 
added to 1—2 c.c. of an opaque suspension obtained from cultures 
of various organisms collected from the atmosphere results in the 
clearing of the liquid to an almost transparent condition. At 40°, 
the effect is visible in a few minutes. Bacillus coli, B. typhosus, 
and the cholera vibrio are not affected in this manner. Similar 
results are given by milk and by white of egg; heating at 60° 
diminishes without completely destroying this property in all three 
substances. H. J. E. 


Radiometric Investigation of the Germicidal Action of 
Ultra-violet Radiation. W. W. CosLentz and H. R. Fuiron 
(U.S. Bur. Standards, Sci. Paper 495; 1924, 19, 641—680; see also 
ibid., Nos. 330 and 378).—Suspensions of Bacillus coli in sterile 
distilled water were atomised uniformly over the surface of hardened 
sterile beef-peptone agar in a Petri dish, and exposed to ultra- 
violet radiation from a quartz mercury arc lamp, the radiation being 
filtered through screens of mica, which is found to have a well- 
defined absorption band at about 260 mu. Previous exposure of 
the agar had no effect, although with very high radiation intensities 
subsequent growth was inhibited. Germicidal action extends up 
to 365 my, decreasing with increasing wave-length; very prolonged 
exposure is required from 297 to 365 my. The lethal action of 
waves below 280 my is at least 10 times more rapid than that of 
waves beyond 305 my, in spite of the much lower intensity of the 
shorter waves. Intermittent exposure has the same effect as 
continuous exposure for the same time of radiation, 7.e., the action 
is cumulative. The energy between wave-lengths 170 and 280 my 
required to kill a bacterium is about 19 x 107'* watt. i me 


‘Tuberculin. J. H. Muexier (Proc. Nat. Acad. Sci., 1925, 
11, 23—-25).—A tuberculin fraction has been obtained, containing 
1% of nitrogen, giving a specific ring precipitin test in dilutions up 
to 1—400,000 with immune serum, and yet without any ability to 
produce a skin reaction. The fraction contains carbohydrate and 
is comparable with yeast gum and the complex carbohydrates 
extracted from type II pneumococcus cultures. A second fraction 
has been obtained, giving a specific ring precipitin test in low 
dilutions only, but producing specific skin reactions in tuberculous 
animals. This fraction gives a strong biuret reaction in concentrated 
solution. J.8.C. 


Electrolytic Migrations in the Blood and Tissues caused by 
Adrenaline. K.Dreset and E. (Pfliiger’s Archiv, 205, 
375—380; from Chem. Zentr., 1924, ii, 2768).—Adrenaline causes 
calcium to pass from the body-fluids into the tissues; the behaviour 
of potassium is irregular. R. B. 
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Preparation of Insulin. D. A. Scort and C. H. Brst (Ind. 
Eng. Chem., 1925, 17, 238—240; cf. A., 1924, i, 108).—Full details 
of the revised large-scale method, including a description of the 
plant, are given. The essential features are: (i) extraction with 
(sulphuric) acid alcohol; (ii) precipitation of the partly neutralised, 
concentrated extract with ammonium sulphate; (iii) repeated 
fractional precipitation, from alcohol, at a carefully regulated 
acidity value, differing at each stage. W. A. S. 


Insulin. A. RensHaw (J. Soc. Chem. Ind., 1925, 44, 95— 
100T).—An account is given of the discovery, commercial prepara- 
tion and purification, physiological effects, and standardisation of 
insulin. Incubation at 37° appears not to destroy the activity of 
insulin. L. F. H. 


Testing Insulin Preparations. P. HAri (Biochem. Z., 1925, 
156, 86—96).—The results obtained on administering 56 prepar- 
ations of insulin to 138 rabbits are tabulated as regards the blood- 
sugar depressant action and the production of convulsions. The 
necessity for basing conclusions on a large series of observations is 
emphasised, and it is suggested that the frequent discrepancies are 
due to individual variations in the animals rather than to the 
presence in insulin of two components in varying amounts. J. P. 


Attempts to Identify Vitamin-A. Vitamin-A and Phytol. 
M. JAVILLIER, P. and Levy-LasEUNESSE (Compt. rend., 
1924, 179, 998—1000).—Vitamin-A is often associated in green 
leaves with chlorophyll, which yields phytol (in the unsaponifiable 
fraction) on hydrolysis. This substance was therefore examined to 
ascertain whether it possessed the properties of vitamin-A, with 
negative results. H. J. E. 


Relation of Sterols to Vitamin-A. J. C. Drummonp, 
O. Rosrenuerm, and K. H. Cowarp (J. Soc. Chem. Ind., 1925, 44, 
123—1241T).—Pure cholesterol, on irradiation by ultra-violet light, 
develops a yellow colour, has a lowered melting point, gives a new 
colour reaction, and produces, in rats fed on a diet deficient in 
vitamin-A, a resumption in growth. L. F. H. 


Vitamins. IV. Content of Vitamins-A and -B in Horse 
Flesh. A. ScHEUNERT and C. HermMerspORFER (Biochem. Z., 
1925, 156, 58—62).—Horse flesh after being boiled for 2 hours 
contains vitamin-A but no vitamin-B. . 2. 


Presence of Vitamin-C in Livers of Chickens Fed on 
Scorbutic Diets. C. W. Carrick and S. M. Hauce (J. Biol. 
Chem., 1925, 63, 115—122).—The addition of the liver of fowls 
which had been kept for several months on a diet lacking vitamin-C 
was able to protect guinea-pigs, fed on a similarly deficient diet, 
against scurvy; the fowls themselves showed no ill-effects from 
prolonged deprivation of vitamin-C. C. R. H. 


The ‘‘Bios'’ Question. F.W. Tanner (Chem. Reviews, 1925, 
1, 397—472). 
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Occurrence of Free Pentoses in Plants. Effect of Extraction 
of the Sugars with Ammoniacal Alcohol. D. T. ENGiis and 
C. Hate (J. Amer. Chem. Soc., 1925, 47, 446—449).—When 
aqueous-alcoholic solutions of pure sucrose or invert-sugar are 
refluxed with ammonia for 18 hours, and concentrated under 
reduced pressure, appreciable quantities of apparent pentoses are 
indicated by the method of Krober and Tollens or by fermentation, 
but not sufficient to account for the total quantities reported in 
plant extracts. In absence of ammonia, the Krober-Tollens method 
still indicates traces of pentoses but the fermentation method does 
not (cf. Davis and Sawyer, A., 1915, ii, 72; Spoehr, A., 1921, ii, 
714). F. G. W. 


Origin of Levulosans in Plants. H. Coin (Bull. Soc. Chim. 
biol., 1925, 7, 173—180).—Lzvulosans are not primary products of 
assimilation. For example, the carbohydrates found in the leaves 
of plants such as the artichoke, which store inulin in their under- 
ground organs, are dextrorotatory and consist of sucrose and 
reducing sugars. No intermediate zone where the transformation 
to inulin takes place was discovered. In some plants, inulin may 
be found throughout the length of the stem, not only in the medullary 
ray tissue but in the wood and pith; in others, e.g., chicory, the 
aérial parts are practically free from inulin and contain dextro- 
rotatory reducing sugars, whereas the root contains abundance of 
inulin and reducing sugars are almost absent. Enzymes do not 
appear to play any part in the condensation of sugars to the state 
of levulosans and the mechanism of the transformation is not known. 

C. T. G. 


Optical Properties of Sterol Plastids and of Phytosterol 
from Bulbs of Lilium candidum. M. MIRAnvDE (Compt. rend., 
1924, 179, 986—989).—Normal sterol plastids from bulb scales of 
Lilium candidum exhibit negative birefringence. When the sterol 
plastids and the masses of sterol are aggregated in dry scales, a 
structure which possesses a series of fibrous layers, the birefringence 
is positive. The conclusion is drawn that liliosterol exists in two 
different chemical states. H. J. E. 


Effects of the Method of Desiccation on the Carbohydrates 
of Plant Tissue. K. P. Linx (J. Amer. Chem. Soc., 1925, 47, 
470—476).—The changes in sugar content of leaves of barberry, 
maize, and sugar-beet, and ears of maize, when dried at various 
temperatures from 32° to 98°, were investigated. The results 
indicate that a drying temperature below 65° is not sufficient to 
check enzyme action, and that no one method of desiccation is 
applicable to all plant-tissues, some of which can only be dried 
successfully by means of alcohol. [Cf. B., 1925, 295.] F.G. W. 


Non-volatile Acids of the Blackberry. E. K. NEtson (J. 
Amer. Chem. Soc., 1925, 47, 568—572).—-By the use of the ester- 
hydrazide method, traces of oxalic, succinic, and citric acids, with 
moderate amounts of IJ-malic acid, were identified in blackberry 
juice. The main ester fraction, b. p. 175—180°/10 mm., consisted 
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of triethy! isocitrate (cf. Fittig, A., 1890, 586); hydrazide, m. p. 
178—173°, apparently identical with that of m. p. 181—182° 
obtained by Franzen and Keyssner (A., 1923, i, 1045) from bramble 
leaves. Hydrolysis of the ester gave isocitric acid, as a viscous, 
yellow syrup, [«]» =—13-9°, which is converted into lactoisocitric 
acid, m. p. 146° after softening at 130°, when heated in a vacuum at 
100°. Barium and silver isocitrates are described, and aconitic 
acid was obtained by heating the former at 300°. The triethyl 
isocitrate, obtained from different batches of fruit, was found in both 
dextro- and levo-rotatory modifications. F. G. W. 


Chemical Examination of the Seeds of the ‘‘ Bunya Bunya " 
(Araucaria Bidwilli, Hooker). I. F. R. Morrison (J. Proc. 
Roy. Soc. N.S. Wales, 1925, 58, 234—239).—The air-dried meal 
(kernel) has the following percentage composition : fat 2-6, dextrin 
7-72, starch 66-49, crude fibre etc. 7-93, moisture 13-82, and ash 2-12. 

B. F. 


Application to Laminaria flexicaulis of the Combustion 
Method of Analysis. J. Letitvre and Y. Ménacer (Compt. 
rend., 1925, 180, 536—538).—The observation (cf. Freundler, A., 
1924, i, 354) that the iodine content of Laminaria flexicaulis is 
nearly doubled by the preservation of the specimen for several 
weeks is definitely established. A volatile compound of tin is 
formed during the combustion by the method previously described 
(cf. A., 1924, ii, 420). By comparison of the iodine content of the 
alge with and without the stipo-frondal zone, and either heated at 
120° or not, it is shown that the retention of the latter with the 
stipe causes the stabilisation of the very small quantity of iodine, 
the complete absence of volatile iodine in the heated specimens, and 
the formation of the maximum quantity of the volatile tin compound 
(cf. Freundler, ibid., 811). J. W. B. 


A Protein of the Orange. A. H. Smiru (J. Biol. Chem., 1925, 
63, 71—73).—From the chromatophore portion of orange pulp 
there was obtained a protein, insoluble in water, salt solution, or 
dilute acid but soluble in dilute alkali; it precipitates at py 4-7; 
the material has not so far been obtained free from an accompanying 
carbohydrate. C. R. H. 


Changes in the Composition of Rhinanthus Crista Galli, L., 
Melampyrum arvense, L., and M. pratense, L. during a Year’s 
Growth. M. Brarcke (Bull. Soc. Chim. biol., 1925, 7, 155— 
166).—The three plants studied are annuals with a short growing 
season. They contain the glucoside aucubin, which is present 
throughout growth, attaining a maximum amount about the time 
of flowering and accumulating in the seed. Aucubin plays an 
important part as a reserve material and is utilised in the develop- 
ment of the young plant. C. T. G. 


Citrus Fruit Pectin. H. D. Poor (U.S. Dept. Agric. Bull. 
1323, 1—19).—The conditions for the extraction of pectin from 
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citrus fruit peels and residues to give the best yield and product 
have been studied. The pectin is most advantageously extracted 
by treatment of the finely-ground material with hot dilute solutions 
of citric acid (05%) and clarified by the use of kieselguhr. The 
bitter constituents cannot be removed by dialysis, as a large pro- 
portion of the pectin itself dialyses through the sac, but may be 
extracted by alcohol from the dried crude pectin or concentrated 
suspension. The chemical compositions of the pectins of the 
orange, lemon, and apple are very closely similar; all contain 
araban, galactan, about 67%, of pectic acid, 11-2% of methoxyl, 
and have [«]) +220° approximately. The proportions of citric acid, 
pectin, and sucrose necessary to produce stable gels under standard 
conditions are interdependent, the lowest limits of concentration 
being citric acid 0-045°, pectin 0-20%, and sucrose 37%. [Cf. B., 
1925, May 29.] L. F. H. 


Formation, Distribution, and Circulation of Inulin in the 
Stem of the Artichoke. H. CoLtin (Compt. rend., 1924, 179, 
1186—1188).—Inulin is distributed in all parts of the stem of 
Helianthus tuberosus. Determinations of the percentages present 
in outer layer, wood, and pith at different distances from the soil 
show that the inulin is conveyed in the interior rather than in the 
outer layer. Thus the annual decortication has little influence on 
the quantity present in the tubers. The formation of inulin from 
the hexoses supplied by the foliage takes place mainly in the pith 
and woody cells. H. J. E. 


Presence of Large Quantities of Free Maltose in the Fresh 
Tubers of Umbilicus pendulinus, DC. M. Brive (Bull. Soc. 
Chim. biol., 1925, '7, 181—187).—Maltose has been extracted in 
considerable quantity from the fresh tubers of Umbilicus pendulinus, 
DC., and obtained in a pure crystalline condition. The yield was 
40 g. of maltose per kg. of tubers. C. T. G. 


Chemical Constituents of Matteuchia orientalis (Hk.), 
Trev. I. T. Munesapa (Ber. Ohara Inst. landw. Forsch., 1924, 
4, 429—434).—The rhizomes and stipules of Matteuchia orientalis 
(Hk.), Trev., used as a drug by the Chinese, contain different sub- 
stances from the male fern (cf. Boehr, A., 1898, i, 40; Kraft, A., 
1904, i, 1039). By extraction of the dried rhizomes and stipules 
with acetone two new substances have been obtained. The first 
substance, C,,H,,0, to which the name matteucinol has been assigned, 
has m. p. 167—170°, saponification number 201, about 9% of 
methoxy! groups, decolorises bromine without yielding a crystalline 
compound, and is converted by concentrated sulphuric acid into a 
substance, containing no sulphur, with 74-99% C and 6-2% H, 
m. p. 194—197°. The other substance isolated from the acetone 
extract also has the composition C,,H,,0, with saponification 
number 479, m. p. 140—142°, is readily soluble in many organic 
solvents, and gives a brown coloration with sulphuric acid. —- 

L. F. H. 


2 
‘ 


BIOCHEMISTRY. i. 621 


Indole in the Flowers of Spanish Jasmine [Jasminum 
grandiflorum, L.|. R. CERIGHELLI (Compt. rend., 1924, 179, 
1193—1195).—Indole is a normal constituent of the flowers of 
Spanish jasmine. It continues to be given off from plucked flowers, 
accumulating in a confined space to the extent of 5—6 mg. per 
100 g. of material. H. J. E. 


Unstable Glucoside Complex obtained from Bark of 
Rhamnus cathartica. L. M. Bripet and C. CHaravux (Compt. 
rend., 1925, 180, 857—860).—A glucoside complex has been ex- 
tracted from the bark of Rhamnus cathartica. When dried this is a 
greenish-yellow, hygroscopic solid with 18-9° of the reducing power 
(Bertrand) of an equal weight of dextrose, soluble in water giving a 
brown, levorotatory solution, from which colourless needles slowly 
separate. These needles are insoluble in water and are composed of 
a glucoside (which it is proposed to call rhamnicoside), a com- 
pound of primeverose with a hydroxymethylanthraquinone con- 
stituent. The soluble glucosides comprise 79° of the extract and 
are hydrolysed by dilute sulphuric acid yielding dextrorotatory 
reducing sugars, which give pentose reactions. The soluble glucos- 
ides are also readily hydrolysed by the enzyme obtained from the 
seeds of the plant, and emodin and another hydroxymethylanthra- 
quinone constituent (m. p. 234°), together with reducing sugars, have 
been isolated from the hydrolysis product. Primeverose ([«], —3-6°, 
and reducing power 64-4°, of that of dextrose) was also isolated. 

L. F. H. 


Pigments of the Floridew. G. Rovio (Atti R. Accad. Lincei, 
1925, [vi], 1, 188—190).—Investigations on various Floridee of the 
Gulf of Naples show that the red pigment, phycoerythrin, may be 
crystallised from its solutions in hexagonal prisms or tablets by 
addition of ammonium sulphate. It exhibits three absorption bands 
in the green, these occupying slightly different positions with 
different species. Phycocyanin accompanies phycoerythrin in a 
few forms and possesses analogous physical characters but exhibits 
only one or two bands, in the orange-red region. Contrary to common 
opinion, phycoerythrin appears to take part in photo-synthesis. 

P. 


Occurrence of Quebrachitol and Sugar in Hevea Latex 
under various Conditions. W. Spoon (Archief Rubbercultuur 
Nederl.-Indié, 1922, 6, 269—287; from Chem. Zentr., 1924, ii, 2793). 
—The acetic acid serum of Hevea latex contains 0-99—1-91% of 
quebrachitol and 0-12—0-48%, of sugar (as sucrose). From May to 
November the yield of latex from the tree was nearly constant but 
its rubber content was irregular. The density and dried residue 
of the serum vary together. At the end of the test the mineral 
matter appeared to increase, the quebrachitol to decrease. The 
greatest differences were observed in January and February at the 
fall of the seeds, the condition of the latex being thereafter — 
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Hydrogen-ion Concentration in the Latex of Hevea 
braziliensis. W. Bosiiorr (Archief Rubbercultuur Nederl.-Indié, 
1924, 8, 609—624, 625; from Chem. Zentr., 1924, ii, 2611).—The 
direct determination of the hydrogen-ion concentration gives 
inaccurate results, and the pq values are best obtained by colori- 
metric method in the dialysate. At the commencement of spon- 
taneous coagulation the change in pg is only slight, at the end pg 
4-8—5-6; with vinegar, pq 4-3—4-8, the alteration is also only 
slight initially. The py value for different trees fluctuates, mostly 
between 6-4 and 7-8. Glycerol is recommended as a stabiliser in the 
dialysis. R. B. 


Chemical Composition of the Latex of Hevea. K. GorTER 
(Archief Rubbercultuur Nederl.-Indié, 1924, 1, 375—377; from 
Chem. Zentr., 1924, ii, 1637).—The latex of 35-year-old Hevea trees 
contained the following constituents, expressed in grams per litre: 
Caoutchouc 370, dry matter in serum 29-1 including ash 5:3, 
protein 3-4, quebrachitol 14-5, sugar 2-5, unrecognised constituents 
3-4. The hydrolytic products of protein resulting from bacterial 
action are of significance for the economic value of the caoutchouc. 


Thus, addition of 0-2°% of leucine accelerates vulcanisation. 
G. W. R. 


Influence of Hydrogen-ion Concentration of Soil on Form- 
ation and Composition of Peppermint Oil. H. D&E. and 
(Mmz.) H. Dest (Bull. Soc. chim., 1925, [iv], 37, 453—455).—The 
influence of the reaction of the soil on the oil of the English and 
French varieties of peppermint grown on it has been studied. The 
hydrogen-ion concentration of the soil has very little effect on the 
percentage of oil in the plant, but it has a very decided effect on the 
weight of plants grown on a given area. The optimum pq for 
English peppermint is about 5 and for the French variety about 7; 
at these optima the oils contain the largest proportion of free and 
total menthol. L. F. H. 


Composition of Crude Gluten. D. B. Du (Cereal Chem., 
1925, 2, 1—11).—The carbohydrate present in gluten, which is 
shown to be mainly starch, may vary in amount from 5 to nearly 
20%; it does not appear to affect gluten quality other than as 
an indifferent filler. The lipoid content, determined by Hertwig’s 
method (cf. J. Assoc. Off. Agric. Chem., 1923, 7, 91), ranged from 5 
to more than 10% ; the ash also varied widely. In the case of a soft 
red winter wheat flour, 84-5° of the protein, 47-5°, of the lipoids, 
15-6% of the ash, and 20-4°% of the total phosphoric acid present 
in the flour appeared in the gluten prepared from it. 2. 


Wheat and Flour Studies. III. Amino-nitrogen Content 
of the Immature Wheat Kernel and the Effect of Freezing. 
P. F. SHarp (Cereal Chem., 1925, 2, 12—37).—Determinations of 
amino-nitrogen and protein in wheat grains, both fresh and dried, at 
various stages of growth lead to the conclusion that so far as a 
decrease in amino-nitrogen indicates protein synthesis, desiccation 
is not necessary for what is probably the first step in the synthesis ; 
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amino-nitrogen decreased markedly in the threshed grain when there 
was no loss of moisture. The effect of freezing on the developing 
grain is to prevent the normal decrease of amino-nitrogen and tends 
to cause an increase. C. T. G. 


Soluble Material and Insoluble Tissues during the Develop- 
ment of Wheat. Influence of a Complete Mineral Fertiliser. 
J. CHaussin (Compt. rend., 1924, 179, 1195—1197).—To ascertain 
the effect of a complete mineral fertiliser on the composition of the 
soluble portion of the interior of wheat plants, specimens of leaves, 
stems, and ears were dried. The product was calcined, as also was 
the extract of the soluble portions. Examination of the relation 
between dry matter and ash leads to the conclusion that the constancy 
in the ratio between mineral matter and the dry extract of the soluble 
part of the leaf is a general property. The soluble portion of the 
stem has a greater mean molecular weight than that of other portions 
of the plant, the inference being that accumulation of reserves is 
accompanied by condensation reactions. As compared with 
unmanured wheat, addition of mineral fertilisers results in higher 
osmotic pressures in the plant. 


Alkaline Chlorosis of the Vine. U. Pratontoneo (Atti R. 
Accad. Lincei, 1925, [vi], 1, 319—322).—There is no causal con- 
nexion between high alkalinity of the soil or its tendency to produce 
chlorosis and the amount or state of division of the calcium carbonate 
which it contains. oe 


Volatile Fatty Acids formed by the Acid Fermentation 
of Foodstuffs. I. ‘‘Electrosilage’’ of Maize. C. Braum 
(Biochem. Z., 1925, 156, 15—20).—Acetic, propionic, butyric, 
valeric, «-methylbutyric, and hexoic acids are found in the liquid 
formed during the fermentation of maize in electrically heated silos. 
Formic acid is not present. J.P. 


Hexamethylenetetramine as a Nutrient for the Kidney 
Bean and for White Mustard (Sinapis alba). E. Nicoas 
and G. Nicotas (Compt. rend., 1925, 180, 860—861).—Hexa- 
methylenetetramine has a favourable influence on the dry weight 
of the plant, on the size of the roots, and on the leaves of the dwarf 
Hermitage kidney bean (cf. A., 1923, i, 77, 427; 1924, i, 128) and of 
white mustard. L. F. H. 


Influence of Phosphate Manuring on the Production of 
Vitamin-B in Plants. C. Hornemann (Z. Pflanz. Diing., 1925, 
A, 4, 84—104).—Although phosphate manuring increased the 
yields of a number of crops the vitamin-B content per unit weight 
of crop remained unaltered. A. G. P. 


Measurement of the Nitrogen-fixing Capacity of Soils. 
8. Wrvocrapsky (Compt. rend., 1925, 180, 711—716).—A weighed 
sample of the finely-divided soil is spread uniformly over the surface 
of a plate of purified silica gel previously impregnated with a solution 
of mannitol and the usual salts, to which chalk has beenadded, and the 
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plate is kept at 30° for 3 days; the number of colonies of Azotobacter 
found on the surface is then counted. After 8 days the surface is 
covered with a brown crust which undergoes no further change ; the 
nitrogen content of the plate is then determined. The conditions 
best suited to ordinary soils are the presence of 2 g. of mannitol, 
addition of 1 g. of soil about the fineness of sand dried at 35—40°, 
and keeping at 30° for 10 days. 8.1. L. 


Effect of Sulphur on Saline Soils. A. A. KaLususxr and 
A. E. Ssotnisewa (Ann. Inst. agron. Saratov, 1923, 1, 141—159; 
from Chem. Zentr., 1924, ii, 750; cf. this vol., i, 492).—In 
pot experiments with barley on an alkaline saline soil, a dressin 
of sulphur equivalent to 0:1% of the soil resulted in a ninefol 
increase in the yield of grain. A marked decrease in the alkalinity 
of the soil, as shown by the composition of its aqueous extract, was 
produced. The sulphur, after oxidation in the soil, appears princi- 
pally as calcium sulphate. G. W. R. 


Interactions of Quicklime in the Soil. F. Scuerrer (J. 
Landw., 1925, 72, 201—235).—The conversion of added calcium 
oxide into carbonate in neutral soils stored in the laboratory is not 
quantitative. A clay and a loam, both containing initially small 
amounts of carbonate but capable of liberating acid from acetate 
solutions, gave maximum carbonate formations of 76% and 47% 
of the theoretical amount respectively. These values were obtained 
after about 10 weeks; the carbonate content decreased subsequently. 
In a fairly pure sand, the conversion was more rapid and reached 
a maximum value of 83°. The addition of either sodium-, potass- 
ium-, or calcium—permutite or an acid permutite did not reduce the 
amount of carbonate formed in the sand. Treatment with hydro- 
chloric acid was also without effect, but the addition of silica gel 
reduced the amount of carbonate formation. It is concluded that 
silica gel is one of the most important absorbents of calcium oxide 
and calcium carbonate in the soil. E. M. C. 


Soil Colloids. W. O. Ropinson and R. S. Hotmes (U.S. 
Dept. Agric. Bull. 1311, 1924, 1—41).—The colloidal material of soil 
is composed mainly of silica, alumina, ferric oxide, and water with 
smaller amounts of calcium, magnesium, potassium, sodium, 
phosphorus, manganese, sulphur, chlorine, and organic matter. 
Silica and alumina generally vary inversely, as also do silica and the 
sum of calcium, magnesium, potassium, and sodium oxides. The 
iron is present partly as yellow hydrated ferrous oxide and partly 
as a colourless silicate. Kaolinite and nontronite are not present. 
The colloidal matter consists of the products of the chemical weather- 
ing of soil-forming minerals, with small amounts of fine mineral 
fragments. CHEMICAL ABSTRACTS. 
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Chemical Change of some Gaseous Hydrocarbons by 
Radioactive Radiations. W. Munp and W. Koon (Bull. Soc. 
chim. Belg., 1925, 34, 119—126).—When methane is exposed in a 
differential manometer to radium emanation a very slight diminu- 
tion of volume occurs. In the case of ethane, by freezing out the 
ethane after exposure it was shown that a considerable amount 
of gas, probably hydrogen or methane, had been formed; at the 
same time, minute drops of a highly refractive liquid formed on 
the walls of the vessel. This liquid was more rapidly formed in 
the case of ethylene, which is therefore considered to be an inter- 
mediate ‘product in the decomposition of the ethane. With 
ethylene, a mist easily dispelled by an electric field was also formed. 
The contraction of acetylene was greater and more rapid than 
with the other gases. A dense cloud was formed, and a voluminous 
brownish-yellow, amorphous powder deposited in traces on the 
walls of the vessel; this powder was inflammable, but did not melt 
at 300°; it was not identified chemically. ¥. ©. F. 


Platinum and Palladium Oxides as Catalysts in the 
Reduction of Organic Compounds. IX. Reduction of 
Olefines. J. W. Kern, R. L. SuHriner, and R. Apams (J. Amer. 
Chem. Soc., 1925, 47, 1147—1158).—The efficiencies of platinum 
and palladium oxides, obtained by fusion of chloroplatinic acid 
and palladium chloride, respectively, with sodium nitrate, as 
catalysts for the hydrogenation of a number of olefines, under the 
standard conditions previously used (cf. A., 1924, i, 968), have 
been compared. These catalysts are generally more active than 
the corresponding colloidal metals, and palladium is less effective 
than platinum, in most cases, in the reduction of olefines. Olefines 
of the type CHR:CH, are reduced most rapidly, those of the type 
CRR’-CH, slightly more slowly, further retardation being observed 
among olefines of the type CHR:CHR’, depending on the nature 
of the groups R and R.’ §-Methyl-A*-butylene is reduced much 
more rapidly than ««-diphenyl-At-propylene. Among conjugated 
olefines, mesityl oxide is much more rapidly reduced than phenyl 
styryl ketone, whilst reduction of «$-unsaturated acids is oueuay 
slow, with a marked absence of regularity. Satisfactory reduction 
is only obtained with carefully purified materials. The presence 
of iron retards the reduction of pure products, but may accelerate 
that of impure materials. Oxygen has no reactivating effect on 
the catalyst in the reduction of olefines. It is concluded that the 
reduction of olefines takes place in all cases by «: 8 addition. 

F. G. W. 


Production of Ethylene for the Preparation of Ethylene 
Bromide from Alcohol by the Contact Process. KustTine 
(Z. angew. Chem., 1925, 38, 362).—The usual method of making 
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ethylene for ethylene bromide by heating ethyl alcohol with con. 
centrated sulphuric acid at 160—170° is not suitable for making 
large quantities of this gas. A considerable amount of ether is 
formed, some of the alcohol passes over unchanged, and a good 
deal of charring occurs. The yield of ethylene bromide is only 
20—25%. The preparation of ethylene by the contact process 
gives much better results. Alcohol vapour is passed over pure 
powdered aluminium oxide heated at 260—270° in a combustion 
tube, and the evolved ethylene is absorbed by bromine in the 
usual way. The yield of ethylene bromide is 90%, and practically 
no side reactions occur. The process admits of the uninterrupted 
production of large amounts of ethylene. F. R. 


Diacetylene Hexabromide. R. Lxespreav and C. PREvost 
(Compt. rend., 1925, 180, 1347—1349).—By the interaction of 
diacetylene and bromine in chloroform solution, the compound 
C,H,Br,, m. p. 186-5°, is obtained. This is identical with the 
compound obtained by Noyes and Tucker (A., 1897, i, 261) from 
the product of the action of hydrochloric acid on copper acetylide, 
and by Willstatter and Bruce (A., 1907, i, 1018) by the bromination 
in the presence of iron powder of 1: 2-dibromocyclobutane and 
1: 1:2: 2-tetrabromocyclobutane. To the hexabromide Sabanéef 
attributed the constitution 1 : 1 : 2: 3:3: 4-hexabromocyclobutane, 
and Willstatter and Bruce the constitution 1:1: 2:2: 3: 3-hexa- 
bromocyclobutane, since the compound appears to be fully satur- 
ated, as it does not absorb bromine. The present authors, how- 
ever, ascribe this lack of bromine-absorbing power to a steric 
effect and, since the hexabromide, on treatment with zinc powder 
and alcohol, yields diacetylene, they consider it to be ««@yé3-hexa- 
bromo-A®-butylene. L. F. H. 


Reactivity of Atoms and Groups in Organic Compounds. 
I. Relative Reactivities of Hydroxyl-hydrogen Atoms in 
certain Alcohols. J. A. Norris and A. A. ASHDOWN (J. Amer. 
Chem. Soc., 1925, 47, 837—846).—The relative values of the (second 
order) reaction constants for the reaction between p-nitrobenzoyl 
chloride and various alcohols in ether (1 mol. of each reactant in 
1000 c.c. of solvent) at 25° are as follows: methyl, 100; ethyl, 
45-7; propyl, 35-9; n-butyl, 40-2; isobutyl, 16-7; isopropyl, 
5:4; sec.-butyl, 4-0; tert.-butyl, 1-46; benzyl, 9-3; 8-phenylethyl, 
21-6; and y-phenylpropyl, 10-7. The reactivity of the hydroxyl- 
hydrogen in a homologous series appears to be an alternating 
function of the terminal group and the number of bonds between 
it and the reacting hydrogen atom. F. G. W. 


Dehydration of Alcohols over Alumina. H. Apxrns and 
P. P. Perkins (J. Amer. Chem. Soc., 1925, 47, 1163—1167).—The 
rates of dehydration of alcohols when passed over aluminium 
oxide at 280—440° increase in the following order: butyl, propyl, 
isobutyl, ethyl, isopropyl, and sec.-butyl alcohols, excess of alcohol 
being present in all cases. The rate of dehydration is a linear 
function of the temperature over the range investigated, and 
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increases more rapidly with rise in temperature in the case of the 
secondary alcohols. The relative reactivity is best defined as the 
temperature interval for a corresponding amount of reaction in 
the same time. Thus to obtain the same volume of olefine per 
hour from butyl as from ethyl alcohol, the temperature of the 
catalyst has to be 19° higher in the former case. The observation 
of Pease and Yung (A., 1924, i, 363) that ethyl ether and ethyl 
alcohol give the same volume of ethylene per hour when passed 
over aluminium oxide at 400° is confirmed, but butyl alcohol gives 
considerably more butylene than does butyl ether, indicating 
that the latter cannot be an intermediate in the formation of 
butylene from butyl alcohol, and that the above identity of rates 
of dehydration of ethyl alcohol and ethyl ether is fortuitous. 
F. G. W. 


Preparation of Optically Active Primary Alcohols. F. 
BECHERER.—(See i, 664.) 


Syntheses by Means of Organic Peroxides. V. Action 
of Benzoyl Peroxide on Alcohols. H. Gxtissen and P. H. 
Hermans.—(See i, 663.) 


Electro Reduction of Diacetone Alcohol. R. R. Reap and 
F. A. FLeTcHER (7'rans. Amer. Electrochem. Soc., 1925, 47, 127— 
131).—The reduction of diacetone alcohol, using lead electrodes 
in dilute sulphuric acid with low current density, proceeds with 
high efficiency, the products being $-methylpentane-$6-diol and 
p-methylpentan-B-ol. [Cf. B., 1925, 423.] N. H. H. 


Derivatives of Citronellol and their Optical Rotations. H. 
Rvre and R. RINDERKNECHT.—(See i, 658.) 


Preparation of Primary Acetylenic Alcohols. H. H. Gusst 
(J. Amer. Chem. Soc., 1925, 47, 860—863).—Acetylenic alcohols, 
CR:C-CH,-OH, are obtained in good yield by the action of gaseous 
formaldehyde on the magnesium bromide derivative of the cor- 
responding acetylene in ethereal solution. The preparation of 
Aé-octinen-«-ol and of phenylpropiolic alcohol is described. The 
heptine, b. p. 99—105°, obtained by the action of sodamide on 
aa-dichloroheptane in toluene or xylene (Bourguel, A., 1923, i, 751, 
1176), is a mixture (70—30%) of n- and iso-heptinenes. Attention 
is directed to the pleasant odours of the above acetylenic alcohols 
(cf. Guest, A., 1923, i, 892). F. G. W. 


Further Syntheses with $8’-Dichlorodiethyl Ether. L. H. 
CretcHer, J. A. Kocu, and W. H. Pirrencer (J. Amer. Chem. 
Soc., 1925, 47, 1173—1177; cf. this vol., i, 228).—Better yields 
of substituted morpholines than were obtained previously are 
produced by heating 1 mol. of the above chloroether with 3 mols. 
of amine at 200—215°. Di-®-anilinoethyl ether, m. p. 115-5°, is 
obtained as a by-product in the preparation of 4-phenylmorpholine. 
The following ethers were obtained by the action of sodium salts 
of the appropriate phenols on the dichloroether in alcoholic solu- 
tion. ether, b. p. 149°; di-8-phenoxrydi- 
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ethyl ether, m. p. 66°; 6-chloro-8'-phenylthioldiethyl ether, b. p. 
158°; di-B-phenylthioldiethyl ether, b. p. 257—258°; di-B-naphthozy- 
diethyl ether, m. p. 122°; and di-«-naphthorydiethyl ether, m. p. 87°. 
Condensation of potassium phthalimide with the chloroether, at 
125—140°, was catalysed by the addition of diethylamine. 8-Chloro- 
8’-phthalimidodiethyl ether, m. p. 69°, and di-$-phthalimidodiethy] 
ether, m. p. 159° (cf. Gabriel, A., 1905, i, 862), are described. 
When distilled with solid sodium hydroxide, dichlorodiethyl ether 
yields £-chloroethyl vinyl ether, b. p. 109°, 1-0525, and 1: 4- 
dioxane. The former is stable to alkalis, but yields acetaldehyde 
quantitatively when treated with dilute acids. F. G. W. 


Petroleum. I. Occurrence of Compounds of Sulphur 
in the Light Distillate from the Crude Oil of Maidan-i-Naftun. 
C. F. Brrcn and W. S. G. P. Norris (J. Chem. Soc., 1925, 127, 
898—907).—By distillation of the “spent soda solution,’ used 
in refining the first 36° of the distillate from crude Persian petrol- 
eum, a mixture of sulphur compounds was obtained from which 
isopropyl and isobutyl mercaptans were separated and identified ; 
there was evidence that ethyl and isoamyl mercaptans were also 
present. From the same source, diethyl, diisopropyl, and ditsobutyl 
disulphides were isolated. B. W. A. 


Syntheses by Means of Organic Peroxides. VI. Action 
of Benzoyl Peroxide on Acetic Acid. H. Gruissen and P. H. 
HeERMANS.—(See i, 664.) 


Preparation and Properties of Dichloroacetic Acid. H. W. 
Doveuty and A. P. Buack (J. Amer. Chem. Soc., 1925, 47, 1091— 
1094; cf. A., 1922, i, 427).—Trichloroacetic acid (55 g.) is added 
to a solution of aniline (35 g.) in benzene (500 c.c.). The mixture 
is brought to the boiling point, the heating stopped, and copper 
powder (35 g.) added in 5-g. portions at about 5-min. intervals, 
with stirring, which is continued for about 10 mins. after the last 
addition of copper. Dry hydrogen chloride is then passed through 
the mixture, whereby cupric and cuprous chlorides and aniline 
hydrochloride are precipitated; hydrogen chloride is removed 
from the filtrate by means of a current of air. Aniline (35 g.) is 
then added, when aniline dichloroacetate separates as a crystalline 
precipitate, in a yield of 75%. If trichloroacetic acid is used 
instead of the aniline salt, the yield is reduced to 50%, whilst 
substitution of carbon tetrachloride for benzene completely in- 
hibits the reaction. Free dichloroacetic acid is best obtained by 
the action of hydrogen chloride on a suspension of the aniline 
salt in benzene. It has b. p. 191—194-5°/760 mm. (decomp. witk 
formation of acid chloride, carbonyl chloride, and tar), b. p. 95— 
96°/17 mm., 1-5666—1-5694, 1-4659—1-4671. G. W. 


Labile Nature of the Halogen Atom in Organic Compounds. 
X. Action of Hydrazine Hydrate on the Halogen Derivatives 
of «-Nitro-fatty Acids. A. K.Macsera and D. Trait (J. Chem. 
Soc., 1925, 127, 892—898; cf. T., 1922, 121, 892)—When the 
action of hydrazine hydrate is tested on various bromo- and chloro- 
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esters of similar structure, the superior reactivity of the bromine 
atoms with this reagent is evident. For example, ethyl mono- 
chloronitroacetate, b. p. 77°/8 mm., mp 1-4412 (ammonio derivative, 
m. p. 114—115°), and ethyl dichloronitroacetate, b. p. 72°/8 mm., 
Np 1-4430, do not react with hydrazine hydrate, whereas ethyl 
bromonitroacetate, b. p. 105°/10 mm., nj§ 1-4798 (ammonio deriv- 
ative, m. p. 134°), and ethyl dibromonitroacetate, b. p. 97-4°/6 mm., 
Mp 1-4985, are readily reduced by that reagent; furthermore, 
ethyl chlorobromonitroacetate, b. p. 89°/11 mm., ”p 1-4663, reacts 
with removal of the bromine atom only. Similar results are 
obtained with ethyl «-chloronitropropionate, b. p. 80°/9 mm., np 
1-4301, and ethyl «-bromonitropropionate, b. p. 88°/20 mm., np 
1-4535 (hydrazine derivative, m. p. 120°), and also with ethyl 
a-chloronitrobutyrate, b. p. 77—79°/6 mm., mp 1-4338, and ethyl 
a-bromonitrobutyrate, b. p. 83—84°/9 mm., mp 1-4990, in all of 
which the bromo compounds react with hydrazine hydrate and 
the chloro compounds do not. The effects are best explained 
on a polarity basis. & 


Catalytic Decomposition of Acid Chlorides. A. MaILHE 
(Compt. rend., 1925, 180, 1111—1113).—When isovaleryl chloride 
vapour is passed over feebly active nickel at 420°, it decomposes 
into carbon monoxide, hydrogen chloride, and isobutylene, a small 
amount of which breaks up to propylene and the CH, residue is 
hydrogenated to methane. Moreover, a little carbon is formed, 
isoButyryl chloride under similar conditions yields propylene, 
carbon monoxide, and hydrogen chloride. Propionyl chloride 
gives the same products except that ethylene is formed instead of 
propylene. Acetyl chloride at 400° decomposes smoothly. The 
gas contains 62°/, of carbon monoxide and 32% of hydrogen. 
Benzoyl chloride vapour decomposes normally at 420°. The gases 
evolved consist of 97% of carbon monoxide, 1°% of carbon dioxide, 
2% of hydrogen. The condensed liquid yields traces of benzene, 
50% of chlorobenzene, 40°, of unchanged benzoyl chloride, and 
benzil. Thus benzoyl chloride decomposes according to the scheme : 
C,H;-COCI=CO+C,H,Cl, and apart from the formation of a 
little benzene, an accessory reaction occurs in which partial hydro- 


genation of the acid chloride results in the formation of benzil. 
R. A. M. 


Isomerism of the Crotonic Acids. A. GoNnzALEz (Anal. 
Fis. Quim., 1925, 23, 100—112).—Tetrolic acid, CMe:C-CO,H, on 
hydrogenation with nickel as catalyst behaves analogously to 
phenylpropiolic acid, yielding principally cis-crotonic acid. Acids 
of the type CR:C-CO,H thus behave in the same manner on hydro- 
genation whether the R is an alkyl or an aryl group. G. W. R. 


Chemical Nature of Fats. I. Iodine Super-value of 
Fatty Oils and Unsaturated Fatty Acids. B. M. Marcoscues, 
L. FRIEDMANN, and W. TscHORNER (Ber., 1925, 58, [B], 794—797 ; 
cf. A., 1924, i, 828)—The absorption of iodine by olive, castor, 
and linseed oils and oleic, ricinoleic, and linoleic acids in aqueous 
alcoholic solution corresponds after 5 mins. with the Hiibl iodine 
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value. The subsequent absorption of iodine corresponds exactly 


with the increase of hydrogen iodide. The action appears to 
+HIO 


follow the scheme: I,+H,O0=HI+HIO; R’-CH:CHR” ——+ 
R’-CHI-CH(OH)-R” The 
final stage of the change appears to be greatly accelerated by the 
presence of hydroxy and esterified carboxy groups in the com- 
pound. The “iodine super-value ”’ (iodine absorbed after 24 hrs.) 
has probably considerable diagnostic value; thus whereas the 
Hiibl values for olive and castor oils are closely similar, the iodine 
supervalues are 119-7 and 162-2, respectively. H. W. 


Oxidation of Unsaturated Fatty Acids with Hydrogen 
Peroxide and Perbenzoic Acid. K.H. Baver and G. KutscHer 
(Chem. Umschau, 1925, 32, 57—64).—When linolenic acid in 
acetone solution is oxidised by hydrogen peroxide in presence of 
manganese or cobalt resinate and the product purified in the cold, 
a yellowish-green oil, C,,H;,0,(CO,H),, with a peroxide reaction, 
is obtained. The product is unstable and, on heating with water, 
is converted into a reddish-brown oil, C,,H;,0,(CO,H),, having 
no peroxide reaction. Oxidation of linolenic acid with perbenzoic 
acid gives a product with relatively more oxygen than that obtained 
with hydrogen peroxide, but in which the double bond has been 
saturated. Ethyl linolenate when oxidised by perbenzoic acid 
gives an oil, C,,H,,0;, with a faint peroxide reaction. When the 
oil is extracted with hot water, the peroxidic oxygen is lost, but the 
material is apparently not otherwise changed. Although the 
carboxyl groups evidently play an important part in the con- 
densation of the free acid, methylation of the product proves that 
both acid groups persist in the complex. Oleic acid in acetone 
with hydrogen peroxide gives a pale red oil which loses its peroxide 
reaction when treated with hot water. Ethyl oleate and hydrogen 
peroxide form an oil the active oxygen of which is lost on thrice 
treating with hot water. Oleic acid, oxidised with perbenzoic 
acid, forms a reddish-brown oil, (C,gH,,0,),, with no peroxide 
reaction. Ethyl oleate with perbenzoic acid and subsequent 
extraction in the cold gives an oil, C,)H,,0,, with a weak peroxide 
reaction which is lost on heating with water. ([Cf. B., J .~ 26th.] 

A. CousEN. 


Structure of the Enolic Forms of (-Keto-esters and 
6-Diketones. N. V. Srpawick (J. Chem. Soc., 1925, 127, 907— 
909).—The enolic forms of a large number of @-keto-esters and 

8-diketones show themselves, by their solubility relations, 

Q to be markedly less polar than the corresponding ketonic 

rd _* forms. A chelate ring structure, implicating the hydroxyl 
i; A group, is therefore proposed in conformity with that 

O already adopted in the case of certain ortho-substituted 

7; phenols (cf. A., 1924, i, 507). The enolic form of ethyl 

\¢ acetoacetate thus requires the annexed formula. Calcul- 

OEt ation on Baeyer’s principles shows that this exceedingly 
stable type of ring is entirely without strain. M. J. 
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Electrolytic Preparation of Succinic Acid. J. F. Norris 
and E. O. Cummines.—(See i, 668.) 


Halogenation of Fumaric and Maleic Acids. Walden 
Inversion. E. M. Terry and L. EIcHELBERGER (J. Amer. Chem. 
Soc., 1925, 47, 1067—1078).—Addition of chlorine to sodium 
maleate and fumarate in aqueous solution in presence of excess 
of sodium chloride (to depress formation of hypochlorous acid), 
yields sodium dichlorosuccinate and isodichlorosuccinate, re- 
spectively, whilst the similar addition of bromine yields mixtures, 
78%, of dibromosuccinate and 10%, of isodibromosuccinate being 
obtained respectively in the two cases. Potassium and strontium 
salts afford the same results, which are also unaffected by variation 
of the bromide-ion concentration and the temperature of reaction. 
The authors postulate the formation of a primary additive product 
between the unsaturated acid and the entering molecule, in which 
rearrangement may take place as a result of the influence of electric 
charges on adjacent carbon atoms. The bearing of this postulate 
on the mechanism of the Walden inversion, which is often accom- 
panied by the formation of an unsaturated compound, is pointed 
out. 

Maleic anhydride is obtained in 99%, yield by distilling a mixture 
of maleic acid with 70% of its weight of phosphoric oxide, under 
reduced pressure, at 100—110°. W. 


Electrolysis of Salts of Alkyloxy-acids. D. A. FatmRWEATHER 
(Proc. Roy. Soc. Edinburgh, 1924—1925, 45, 23—33).—The 
following compounds have been electrolysed, with a platinum 
crucible as cathode and a platinum spiral as anode: potassium 
ethyl ethoxymalonate, potassium ethyl diethoxysuccinate, potass- 
ium ethoxyacetate, and sodium amyloxyacetate. For the last, a 
mercury cathode wasemployed. The chief products were aldehydic, 
and it seems unlikely that this is due to oxidation. The results 
appear to confirm Hofer and Moest’s explanation of the formation 
of formaldehyde in the electrolysis of sodium glycollate as due to 
the intermediate formation of CH,(OH), and subsequent removal 
of water. In the case of the alkyloxy compounds, alcohol is split 
off instead of water. A further objection to the oxidation theory 
is the formation of the readily oxidisable ethyl formylethoxy- 
acetate as the chief product of electrolysis of potassium ethyl 


diethoxysuccinate. 
The dissociation constant of ethoxymalonic acid at 25° is 0-71, 
and of d-diethoxysuccinic acid 0-097. M. S. B. 


Optically Active Components of Chlorosulphoacetic Acid. 
H. J. Backer and W. G. Burasss (Proc. K. Akad. Wetensch. Amster- 
dam, 1925, 28, 64).—The optically active components of chloro- 
sulphoacetic acid have been obtained by “cold crystallisation ” of 
the strychnine and cinchonine salts. Chlorosulphoacetic acid 
has 39°, [M]s35 50°, [M]qo, 62°, whereas the ammonium 
salt has 20°, 26°, [|W 34°. Racemisation of acid 
and salt occurs slowly at the ordinary temperature, and is greatly 
accelerated by traces of strong bases. L. L. B. 
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Optical Resolution of Bromosulphoacetic Acid. H. J. 
Backer and H. W. Mook (Proc. K. Akad. Wetensch. Amsterdam, 
1925, 28, 65—66; cf. preceding abstract)—The method used for 
the chloro-acid has been applied to the resolution of bromosulpho- 
acetic acid. Strychnine and brucine, respectively, proved to be 
the most suitable alkaloids for the ge? of the pure d- and 
l-acids. Bromosulphoacetic acid has 31°, 37°, 
[M]533 42°, [M]519 47°, 56°, and the normal ammonium salt 
has 16°, 18°, 21°, [M]s19 24°, (Mase 27°. 
Racemisation of acid and salt takes place slowly at the ordinary 
temperature, and is greatly accelerated by traces of —— a? 

. L. B. 


Determination of Formaldehyde. E. ScHULEK.—(See ii, 
606.) 


Condensation of Aldehydes to Esters by Alkoxides. W. C. 
Cuitp and H. Apxrns (J. Amer. Chem. Soc., 1925, 47, 798—807; 
cf. A., 1924, i, 139).—The rapidity of condensation of furfuraldehyde, 
benzaldehyde, butaldehyde, acetaldehyde, and heptaldehyde to the 
correSponding esters in presence of aluminium ethoxide is in the 
order named. Furfuraldehyde condenses much more slowly than 
benzaldehyde, whilst the condensations of acetaldehyde and 
heptaldehyde have almost identical velocities. The activity of 
the following catalysts is in the order named, in the case of the 
condensation of acetaldehyde to ethyl acetate: titanium ethoxide, 
aluminium ethoxide, aluminium isopropoxide, and aluminium 
butoxide, the last two being practically identical as catalysts, 
but both more effective than the ethoxide. The rate of condensation 
is very slightly influenced by variations in relative amount of 
aldehyde and catalyst, indicating that an aldehyde-catalyst complex 
is first formed rapidly and then decomposes slowly into ester and 
catalyst. The following solvents depress the rate of condensation 
in the order: carbon tetrachloride, heptane, chloroform, xylene, 
ether, and benzene, the last three being about the same in this 
respect. Aluminium, ferric, zinc, and mercuric chlorides react 
with aluminium ethoxide to form the respective double compounds : 
FeCl,,3Al(OEt),, ZnCl,,2Al(OEt),, HgCl,,2Al(OEt).. 
The latter are much more active catalysts for the ester condensation 
than is aluminium ethoxide, but if excess of ferric or aluminium 
chloride is present, ester formation is reduced owing to the formation 
of paraldehyde. Zinc chloride is the best promoter in ethereal 
solution, whilst ferric chloride is the most active if the solvent is a 
mixture of butyl alcohol and ether or of ethyl alcohol and xylene. 

F. G. W. 


Isomerism of Vinylalkylcarbinols and Ethyl Alkyl Ketones. 
R. Detasy and J. M. DumovuLin (Compt. rend., 1925, 180, 1277— 
1279).—Unsuccessful attempts have been made to prepare vinyl 
alkyl ketones by the oxidation of vinylalkylcarbinols (cf. Delaby, 
A., 1923, i, 84). Although allyl alcohol is converted into acraldehyde 


e 
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by passage with oxygen over reduced silver (A., 1921, i, 218), this 
treatment has no effect on the vinylalkylcarbinols at temperatures 
up to 330°, whilst at higher temperatures dehydration and decom- 
position take place. Similarly, mild oxidising agents, eg., lead 
roxide in sulphuric acid solution, have no action on the un- 
saturated alcohols, whilst more vigorous ‘oxidising agents, e.g., 
chromic acid in acetic acid solution, destroy the compound com- 
pletely. By catalytic dehydrogenation (cf. Sabatier and Senderens, 
A., 1905, i, 401; Bouveault, A., 1908, i, 117) in a vacuum by passage 
over reduced copper, allyl alcohol yields a mixture of propaldehyde 
and acraldehyde, the former predominating. No advantage 
attaches to conducting the reaction in a vacuum in the case of the 
vinylalkylearbinols, so that the ordinary pressure was used. On 
passing over reduced copper or nickel at 200—300°, vinylethyl., 
vinylpropyl-, and vinylbutyl-carbinols give a 51—73% yield of 
diethyl, ethyl propyl, and ethyl butyl ketones, respectively. By 
the use of nickel, a lower temperature can be used and a better 
yield is obtained. L. F. H. 


Preparation of Acyclic 5-Diketones. E. E. BuaisEe and M. 
MontaGne (Compt. rend., 1925, 180, 1345—1346).—Magnesium 
ethyl bromide reacts with glutarobisdiethylamide to give, not only 
nonane-yy-dione (cf. A., 1921, i, 647), but also a mixture of ketones 
separable by crystallisation of their semicarbazones. The first 
ketone, 8-ketoheptdiethylamide, b. p. 163°/14 mm. (semicarbazone, 
m. p. 126—127°), on treatment with hydrobromic acid yields 
diethylamine and 5-ketoheptoic acid (cf. Blaise and Maire, A., 1908, 
i, 392). The second ketone, y-diethylamino-y-diethylnonan-y-one, 
b. p. 161°/17 mm. (semicarbazone, m. p. 90°, picrate, m. p. 106—107°), 
when treated with acetic anhydride, gives rise to acetdiethylamide 
and an unsaturated ketone. L. F. H. 


Three-carbon System. IV. A Case of Retarded Mobility. 
G. A. R. Kon and R. P. Linstrap (J. Chem. Soc., 1925, 127, 815— 
821).—The chlorides of A1-cyclohexenylacetic acid and _ cyclo- 
hexylideneacetic acid both give rise to the same cyclohexenylacetone, 
having the fy structure, the «8 form changing to the more stable #y 
without the aid of any reagent. The same mobility of the three- 
carbon system is found in the case of cyclopentenylacetone, which 
possesses the By structure, and although it reacts in the «f form 
with ethyl sodiomalonate, it readily undergoes alkylation to «-ethyl- 
A'-cyclopentenylacetone, b. p. 84—86°/14 mm. (semicarbazone, 
m. p. 167°). A contrast is found in the case of the ketones produced 
from $§-diethylacrylic acid and #-ethyl-A*-pentenoic acid, respec- 
tively. These are 5-ethyl-A’-hexen-B-one (the «8 form), b. p. 
164°/770 mm., 0-85633, 1-45223 (semicarbazone, m. p. 159°), 
and 4-ethyl-A’-hexen-B-one (the By form), b. p. 163—164°/756 mm., 
d?’* 0-85883, ni§* 1-44301 (semicarbazone, m. p. 144—145°; cf. this 
vol., i, 506). The two are quite distinct and non-tautomeric under 
the conditions of synthesis, but in the presence of sodium ethoxide 
both condense equally readily with ethyl sodiomalonate to form an 
ester which hydrolyses to 3: 5-diketo-1 : 1-diethyleyclohexane 
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(diethyldihydroresorcinol), m. p. 113°. Dilute sulphuric acid converts 
the «8 form quantitatively into the more stable Sy form. 
B. W. A. 


cycloTelluropentanediones Containing Aliphatic and 
Aromatic Substituents. G. T. Morean and C. J. A. Taytor 
(J. Chem. Soc., 1925, 127, 797—806; cf. A., 1924, i, 1044).— 
Dipropionylmethane condenses with tellurium _ tetrachloride, 
forming 2 : 6-dimethylcyclotelluripentane-3 : 5-dione-1 : 1-dichloride, 
which on reduction yields 2 : 6-dimethylcyclotelluropentane-3 : 5-dione 
which, under the name of tellurium dipropionylmethane, was 
already known as a powerful germicide. The diketonic structure 
of this substance is shown by the production of its dioxime, decomp. 
168—170°. The monoenolic form of dipropionylmethane being 
present in the above condensation, some tellurium O-ethyldi- 
propionylmethane trichloride is formed, but with -y-methyldi- 
propionylmethane, b. p. 92°/10 mm. (copper compound, m. p. 172— 
173°), this tendency is inhibited, and 2: 4 : 6-trimethylcyclotelluri- 
pentane-3 : 5-dione 1: 1-dichloride (darkens at 180°) is the sole 
product, giving on reduction 2: 4 : 6-trimethylcyclotelluropentane- 
3: 5-dione, m. p. 135° (decomp.); dioxime, decomp. 170°. Similar 
condensations with y-benzylacetylacetone, b. p. 150°/3 mm., and with 
yy-dibenzylacetylacetone, m. p. 111—112° (copper compound, m. p. 
176°; sodiwm compound, m. p. 101°), yield telluridichlorides, 
decomp. 180° and m. p. 189—190° (decomp.), which form on 
reduction 4-benzylcyclotellwropentane-3 : 5-dione, m. p. 153° (decomp.) 
(dioxime, decomp. 168—170°), and 4 : 4-dibenzylcyclotelluropentane- 
3: 5-dione, m. p. 128° after softening at 123°, respectively. On 
attempting to condense tellurium tetrachloride with diisobutyryl- 
methane, b. p. 75—77°/7 mm. (copper compound, m. p. 113—114°), 
only a small quantity of tellurium O-ethyldiisobutyrylmethane 
trichloride, CHMe,*C(OEt):CH:CO-CMe,°TeCl,, m. p. 87—89°, is 
obtained, whereas condensation with n-octoylacetone and with 
n-nonoylacetone readily yields, respectively, 2-n-hexylcyclotelluri- 
pentane-3 : 5-dione 1: 1-dichloride, m. p. 80°, which on reduction 
gives 2-n-hexylcyclotelluropentane-3 : 5-dione, m. p. 74—75°, and 
2-n-heptyleyclotelluripentane-3 : 5-dione 1: 1-dichloride, m. p. 89°, 
which on reduction gives 2-n-heptylcyclotelluropentane-3 : 5-dione, 
m. p. 89°. Thus terminal branched chains inhibit cyclic linking 
where long normal chains do not. Another product of the last- 
named condensation is éellwriwm n-nonoylacetone trichloride, m. p. 
114—115°. B. W. A. 


Compounds of Sugars with Sulphuric Acid. I. H. Onte 
and W. Boursan (Ber., 1925, 58, [B], 721—723).—The compound, 
m. p. 143°, obtained by the action of acetobromoglucose on silver 
sulphate in the presence of pyridine (cf. Ohle, A., 1922, i, 987) is 
found to contain nitrogen and is regarded as tetra-acetyldextrose- 
l-pyridinium tetra-acetyldextrose-¢-sulphate. It can also be pre- 
pared from silver tetra-acetyldextrose-{-sulphate and acetobromo- 
glucose in pyridine solution. 
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Structure of Phenylhydrazones of Dextrose. M. FRE&RE- 
JACQUE (Compt. rend., 1925, 180, 1210—1212).—It is shown that 
the isomeric phenylhydrazones of dextrose (Fischer, A., 1887, 
i, 567; Skraup, A., 1889, i, 1130; Behrend and Lohr, A., 1908, 
i, 765) are not derivatives of «- and $-dextrose, respectively (Simon 
and Bénard, A., 1901, i, 257), but are dynamic isomerides derived 
from «-dextrose, one having, it is suggested, the oxidic ring structure 
and the other being a true phenylhydrazone (cf. Hofmann, A., 
1909, i, 519; Behrend and Reinsberg, A., 1911, i, 83). The 
evidence for this view is that on hydrolysis with oxalic acid both 
phenylhydrazones yield a solution of dextrose of which the rotation 
falls on making alkaline, and therefore contains «-dextrose. Alkali 
hydroxide increases the rate of mutarotation of dextrose, but 
greatly decreases the rate of mutarotation of the SS. 


Derivatives of Maltose and Dextrose. K. FREUDENBERG, 
H. von HocustettTer, and H. Encets (Ber., 1925, 58, [B], 666— 
671).—The compound obtained previously by Freudenberg and 
Ivers (A., 1922, i, 524) by the action of a saturated solution of 
hydrogen chloride in anhydrous ether on octa-acetylmaltose dis- 
solved in benzene is shown to be hepta-acetylchloromaltose containing 
about 4% of hepta-acetylmaltose. It is stable in the absence of 
moisture, by which it is converted readily into the known hepta- 
acetylmaltose. It is transformed by methyl alcohol in the presence 
of pyridine into a crystalline hepta-acetylmethylmaltoside, m. p. 
163—164°, [a];.. -+101-6°, in s-tetrachloroethane, which, when 
treated with ammonia, yields a syrupy methylmaltoside, [«]57. 
+117-12° in aqueous solution, from which the hepta-acetate is 
re-formed by the cautious action of acetic anhydride and pyridine. 
It is suggested that these compounds are of the y-glucosidic type. 
Hepta-acetylethylmaltoside, m. p. 142—143°, yields similarly a non- 
crystalline ethylmaltoside. Hepta-acetylchloromaltose and silver 
acetate appear to give a new octa-acetylmaliose. 

Dextrose ditsopropylidene ether is converted by successive treat- 
ment with sodium and ether (cf. Freudenberg and Hixon, A., 1923, 
i, 1179) and benzyl bromide into y-benzyldextrose diisopropylidene 
ether, b. p. 165—169°/0-2—0-5 mm., [«];.. —26-9° in ethyl alcohol, 
which is hydrolysed by dilute sulphuric acid to y-benzyldextrose, 
m. p. 127—128°, [«];., +29-1° in aqueous solution (osazone, m. p. 
149—150°). +y-Allyldextrose diisopropylidene ether, b. p. 133°/2 mm., 
[@]579 —21-01° in s-tetrachloroethane, and y-allyldextrose, m. p. 
131°, [«];7g +37-15° in aqueous solution (osazone, m. p. 145°), are 
prepared similarly. H. 


Mutarotation. V. Solution Volume and Refraction 
Constants of Levulose. C. N. Ruper and V. Esp [with E. 
BERNER] (Ber., 1925, 58, [B], 737—746; cf. A., 1924, ii, 806; 
this vol., i, 8).—The increase in volume of an aqueous solution of 
levulose which is undergoing mutarotation is about six times as 
great as that observed with «-dextrose. Whereas the refractive 


index increases gradually with dextrose, it falls with levulose in 
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such a manner that the refraction constant, m(n—1)/d, remains 
almost unchanged. The mutarotation of levulose is accompanied 
by the absorption of about eight times the amount of heat evolved 
during the mutarotation of dextrose. The velocity constant of 
the conversion of 8-levulose into the equilibrium mixture is 0-0839, 
0-0862, 0-0850, and 0-0824 at 20°, according to the dilatometric, inter- 
ferometric, calorimetric, and polarimetric methods; greater concord- 
ance cannot be expected, since the change occurs so rapidly 
(half-period 3} mins.) that it is considerably advanced before 
measurements can be made. Attempts to isolate crystalline «-leevulose 
in the homogeneous condition were unsuccessful; the proportion of 
a- to B-levulose in the product obtained by cautiously melting and 
rapidly cooling the -compound is greater than that in the equilib- 
rium mixture in aqueous solution. The equilibrium between the 
«- and £-forms is established slowly in the solid product, the half- 
period being about 5 days at 20°. w. W. 


Relations between Rotatory Power and Structure in the 
Sugar Group. IX. Rotation of the «-Form of Methyl- 
gentobioside. C.S. Hupson (J. Amer. Chem. Soc., 1925, 47, 872— 
873).—The rotation of «-methylgentobioside (cf. Helferich and 
Becker, this vol., i, 9) is in good agreement with that predicted by 
Hudson and Johnson (cf. A., 1917, i, 446). F. G. W. 


Hydrolytic Products of Fermentation of Rhamunicoside : 
Primeverose and Rhamnicogenol. M. Bripet and C. Cuaravux 
(Compt. rend., 1925, 180, 1219—1222).—On hydrolysis with acids 
or boiling water, rhamnicoside (cf. this vol., i, 621) yields primever- 
ose and a compound insoluble in water. The same products have 
been obtained by the action of the enzyme obtained from plants 
containing rhamnicoside; the fermentation proceeds rapidly, 
despite the insolubility of both the enzyme and the substrate, 
probably due to the formation of a loose compound which forms 
an emulsion. The insoluble compound, rhamnicogenol, C,;H.0., 
m. p. 193°, has a green fluorescence in solution, is unstable in most 
solvents, gives a pink coloration with aqueous sodium hydroxide, 
and an emerald-green colour with ferric chloride, and, it is suggested, 
is a pentahydroxymethylanthranol. The hydrolysis of rhamni- 
coside is represented by the equation C,,H,,0,;-+H,O= 


Mechanism of the Action of Amylases. Constitution of 
Starch. R. KuuHn (Annalen, 1925, 443, 1—71).—The relationship 
of activity to hydrogen-ion concentration in the action of malt 
amylase on potato starch and on the dextrins remaining after 
saccharification of 75°, of the starch indicates that the change is 
not noticeably dependent on the nature of the substrate, but that 
the affinity of the amylase towards the dextrins produced becomes 
continuously less. Whereas a definite amount of enzyme in solu- 
tions of starch of increasing concentrations produces within wide 
limits equal quantities of sugar in equal intervals of time, the 
amounts produced by the action of amylase on solutions of the 
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“residual substances’ increase regularly with increasing con- 
centration of the latter. The position of the limit of saccharific- 
ation is governed by the presence of one or more of the constituents 
of malt which either pass more slowly than the amylase into 
solution or are formed during the maceration of the fermented 
barley (cf. Pringsheim and Beiser, A., 1924, i, 106, 1142). The 
“ autoexcitation ” of malt extract (cf. Maquenne, A., 1906, ii, 623) 
is due to the presence of these substances and may therefore be 
attributed to an increase of the affinity of diastase towards dextrins 
of low molecular weight; the simultaneous production of acid is 
solely responsible for the initial velocity of saccharification of 
starch, but has no influence on the quantitative production of 
maltose. The assumption of the presence of two enzymes of differ- 
ing stability (e.g., amylase and dextrinase) does not appear to be 
necessary. For the conversion of amylose into crystalline maltose 
in 96% yield it is usually sufficient to shake kiln malt with water 
in the presence of toluene for 4—6 hrs. and to allow the extract, 
after dialysis, to react with the polysaccharide at py 4—5. 

The possibility is established of obtaining from yeast suitable 
maltase-free activators for the hydrolysis of the “ residual sub- 
stances ” of starch in the presence of malt amylase (cf. Pringsheim 
and Fuchs, A., 1924, i, 965; Holmbergh, A., 1924, i, 799). 

In the saccharification of starch by malt extract at a high temper- 
ature (cf. Brown and Heron, J., 1879, 35, 596), the diminution of 
optical activity is completely parallel with the increase of reducing 
power, but this parallelism is lost when enzymic hydrolysis occurs 
rapidly in the cold (cf. Brown and Morris, T., 1885, 47, 527). If 
the ultimate content of maltose of solutions obtained by the action 
of maltase-free amylase solutions from green and kiln malt on 
soluble starch or amylose is determined by the reducing power and 
this value is applied to the ascending portion of the time-optical 
rotation graph, it is found that the curve is coincident with that 
given by the mutarotation of an equally concentrated solution 
of crystalline maltose at the same temperature and hydrogen-ion 
concentration; it follows, therefore, that the whole of the maltose 
is formed by the action of malt amylase on starch as the 8-variety, 
[x]? +112°. The assumption that this form of the disaccharide 
exists preformed in the molecule of amylose and amylopectin 
appears to receive confirmation from the observation that the 
hydrolysis of Lintner starch and amylose is restricted to a greater 
extent by 6-maltose than by the equilibrium mixture of the «- and 
8-forms. The steric relationship of malt amylase to the §-sugar 
is not, however, universal, since malt extracts have been isolated 
which show less or no differences in the restrictive powers of $- and 
a8-maltose. The phenomena just described considered in con- 
junction with the quantitative transformability of amylose into 
maltose by purified emulsin render it possible that «- and £-linkings 
between the dextrose residues occur in regular sequence in the 
carbohydrates of starch. The partly 8-glucosidic nature is sup- 
ported by the production of levoglucosan by the dry distillation 
of starch (Pictet and Sarasin, A., 1918, i, 59), since this compound 
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can be derived from 8- but not from «-dextrose (Karrer, A., 1920, 
i, 370). The presence of butylene-oxide dextrose residues cannot, 
. however, be regarded as placed beyond doubt (see below). Taka- 
diastase, on the other hand, appears to attack the «-linkings of 
polysaccharides. The maltose formed by rapid saccharification 
in cold solution exhibits marked decreasing mutarotation; the 
partial restriction of the enzyme by maltose is mainly, if not entirely, 
due to «-maltose. Pancreas amylase resembles taka-diastase in 
yielding a decreasing mutarotatory maltose; the mutarotation 
graphs indicate the initial production of a disaccharide having 
[«])} +-158°-45°, which agrees within the possible limits of experi- 
mental error with the value, [«]j} +160°, calculated for «-maltose 
by Hudson and Yanovsky (A., 1917, i, 445). A difference in the 
restrictive action of «- and $-maltose could not be established, but 
this is not surprising, since the equilibrium between the two forms 
of the disaccharide is established with unusual rapidity at the 
optimal hydrogen-ion concentration for the action of pancreas 
amylase. It appears, therefore, that the amylases are divisible 
into «- and £$-groups in accordance with the variety of maltose 
initially produced; it is considered improbable that the differences 
in the direction of mutarotation can be caused by a Walden inversion. 

Somewhat unexpectedly, the final product of the hydrolysis of 
starch is found to be independent of the nature of the amylase 
used. Since during rapid saccharification by pancreas amylase 
the initial fall in optical activity of the solution is followed by a 
sudden rise and then by the slow fall which is attributed to the 
mutarotation of «-maltose, it is assumed that the dextrose residues 
which acquire reducing power in the presence of 8-amylases do not 
contain the butylene-oxide ring. The phenomena of mutarotation 
therefore receive the following explanation. If the @-linkings are 
loosened (e.g., by malt diastase) isomerisation with production of 
the butylene-oxide ring such as is present in maltose occurs in the 
reducing dextrose residue of the primary disaccharide, and has no 
influence on the mode of union of the two dextrose residues. If, 
however, the «-glucosidic linkings are first affected by enzymic 
hydrolysis, ring extension or closure must occur in the non-reducing 
sugar residue. This change directly affects the spatial orientation 
of the second dextrose residue which is also attached to the «-carbon 
atom. In addition to the closure of the oxygen bridge in the 
«5-position, a transition of the §-linking into the «-linking of a 
new maltose molecule occurs which finds its expression in an 
immediate increase of the optical activity. 

The observations made during the saccharification of glycogen 
by pancreas amylase are so similar to those observed with starch 
that the theoretical considerations deduced with regard to the 
constitution of the latter are probably applicable also to glycogen. 

A critical review of the literature leads the author to the con- 
clusion that neither the polyamyloses nor the hexosans can be 
regarded with certainty as the fundamental units of the starch 
molecule, since each class of compound has the characteristics of 
starch to only a limited extent. Pringsheim’s recent extension of 
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the two-enzyme theory of the amylases (“‘ Die Polysaccharide,” 
1923, p. 141) by the conception of an amylobiase which causes 
depolymerisation of the starch molecule to the non-reducing 
hexosans (A., 1924, i, 1170), does not appear to be necessary, and 
the quantitative conversion of trihexosan into maltose by the 
amylases (loc. cit.) is more readily explained by the assumption of 
inter- and intra-glucosidic isomerisations than by the hypothesis 
of the elimination of a dextrose group as a radical which subse- 


quently unites with a second similar radical to yield maltose. 
H. W. 


Effect of Heat on Cellulose. J. W. Bain and G. F. Kay 
(Univ. Toronto, Sch. Eng. Res. Bull., 1925, 5, 119—122; ef. Karrer, 
A., 1920, i, 370; Pictet and Sarasin, A., 1918, i, 59)—Cotton wool, 
when heated to incipient decomposition, yields a small quantity 
of a dextrorotatory substance which reduces Fehling’s solution and 
yields a phenylosazone with the melting point of dextrosephenyl- 
osazone. A reducing substance, probably a sugar, is formed also 
when cotton wool is heated to 190—200° with water in an auto- 
clave. 2. 


Constitution of Cellulose. R. O. Herzoc (Cellulosechemie, 
1925, 6, 39—40).—Assuming that, according to the Réntgen 
spectrogram, the elementary unit of cellulose comprises four C, 
residues, these may be united in various ways: (1) The cellulose 
consists of interminable chains of C, components arranged so that 
each set of four occupies a position of crystallographic symmetry 
relatively to the other sets, with or without chemical bonds of 
valency uniting components in the different sets. (2) The cellulose 
consists of an anhydride of a single C, residue, four of these an- 
hydride units in a cell, the cells being symmetrically arranged, 
but neither the components nor the cells being necessarily united 
by chemical bonds. (3) The cellulose consists of an anhydride of 
a disaccharide, two in a cell, other conditions being as defined 
under case (2). Then, if the cellulose molecule is (CgH,,)05),, 
n may be 1 (case 2), 2 (cases 2 and 3), 4 (cases 2 and 3), or in- 
definitely large (case 1), but m cannot be 3, 5, or any larger odd 


number. J. F. B. 


RGéntgen-spectrographic Phenomena in the Swelling of 
Cellulose in various Alkali Hydroxide Solutions. J. R. 
Katz (Cellulosechemie, 1925, 6, 35—37).—When cellulose swells 
in a solution of an alkali hydroxide the characteristic interference 
stripes in the Réntgen spectrum of cellulose gradually disappear 
as the concentration of the alkali is increased and new equatorial 
bands appear. The concentration at which the most characteristic 
cellulose stripes totally disappear and the new bands acquire 
their full development coincides with the concentration at which 
the formation of a chemical compound, alkali-cellulose, is indicated 
by the flat portion of the absorption curve by Vieweg’s method. 
This change in the Réntgen spectrogram is identical for the hydr- 
oxides of lithium, sodium, and potassium at concentrations corre- 
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sponding with the combination of equimolecular proportions. 
Hence the new band characterises hydrated cellulose rather than 
any specific alkali-cellulose compound. When the alkali-cellulose 
is decomposed by washing, the original interference stripes of cellu- 
lose reappear, but the new band characteristic of hydrated cellulose 
persists in the regenerated product. Further, in this modified 
product the size of the mesh or network of the elementary units 
in the Réntgen spectrogram is distinctly enlarged, this distension 
amounting in some cases to 4% or more. On re-treating the 
hydrated cellulose with solutions of alkali hydroxide, the intensity 
of the characteristic cellulose spectrum begins to diminish at a 
lower concentration than in the case of the original cellulose, 
showing that hydrated cellulose is more susceptible to “ 


Roéntgen-spectrographic Observations. J. R. Karz 
(Cellulosechemie, 1925, 6, 37—39).—The Réntgen-spectrographic 
diagram of cellulose reveals elementary units which correspond 
with dimensions not greater than four C, residues. In order to 
reconcile this relatively small dimension of the cellulose molecule 
with the ideas existing previously as to the highly polymerised 
condition of cellulose, Pringsheim’s view may be considered, accord- 
ing to which the four C, residues are held together by primary 
valencies, whilst several of such molecules are united by secondary 
valencies to form associated or polymerised aggregates. In support 
of this, it may be postulated that the size of the mesh of the net- 
work of elementary units or molecules is smaller, i.e., the units 
are more compactly associated the more powerful the action of the 
secondary valencies, and the stronger these forces the larger is 
the polymerised or associated aggregate. It has now been observed 
that after mercerisation or hydration the network of elementary 
units in the Réntgen spectrogram is distinctly enlarged and this 
distension may amount to 4°% or more. Distension of the network 
is particularly marked in various artificial silks and the degree of 
distension is subject to variations with different specimens of 
similar ‘‘ silk.” The measurement of the size of the network may 
therefore indicate the degree of ‘‘ depolymerisation ” according to 
the older nomenclature, i.e., distension of the spacing of the 
elementary units may indicate a weakening of the secondary 
affinities and a diminution of the number of the ss _ 
cules. B. 


Réntgen Diagram of Hydrated Cellulose and its Behaviour 
in Reversion Treatments. J. R. Katz and H. Mark (Z. 
Elektrochem., 1925, 31, 105—112; cf. preceding abstracts).—No 
appreciable change can be detected in the Réntgen diagram when 
ramie fibre is swollen with saline hydrating agents or with sulphuric 
or hydrochloric acid. The new interference stripes described (oc. 
cit.) as characteristic of mercerised cellulose are produced equally 
by the various alkali hydroxides, ‘‘ cuprammonium ”’ solution, and 
by nitric acid. In the process of mercerisation and washing, the 
fibre passes through a plastic stage, and if it is stretched and dried 
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at this stage the physico-chemical phenomena accompanying 
hydration are partly reversed, in that the increased absorption 
capacity for water and dissolved substances is diminished; at the 
same time, the parallel orientation of the crystallites is increased. 
Treatments which have the object of reversing or decreasing the 
degree of hydration, such as prolonged stoving or digestion under 
pressure or boiling with alcohol, may reduce the absorptive capacity, 
but have no effect on the characteristic mercerisation bands of 
the Réntgen spectrum. From these observations it follows that 
these mercerisation bands are the irreversible result of the action 
of certain hydrating agents, but not of others, hence it is probable 
that these bands are not characteristic of the difference between 
ordinary cellulose and hydrated cellulose. Rather it appears that 
they indicate some chemical isomeric change in the substance of 
the cellulose, for instance, the transposition of an oxygen bridge 
or the opening up of a new hydroxyl group under the specific 
action of certain reagents. A less probable alternative is that they 
represent the crystallisation or the appearance of optical reflexion 
activity in some ordinarily amorphous component of the cellulose 
structure; for instance, the substance in which the crystallites 
are embedded. J. F. B. 


Cellulose. XIII. K. Hess. Acetolysis of Cellulose. I. 
W. WELTZEIN and R. Sincer (Annalen, 1925, 443, 71—112).— 
The action of acetic anhydride in the presence of sulphuric acid on 
cellulose leads to the production of cellulose acetate, cellulose 
acetate A, cellodextrin acetates which are divisible into a number 
of groups in accordance with their solubility or insolubility in 
alcohol and ether, cellobiose octa-acetate, and dextrose penta- 
acetate. Slow separation of the cellodextrin acetates from very 
dilute alcoholic solution permits the isolation of a crystalline 
material which is identified as celloisobiose acetate. The approxim- 
ately straight graph showing the relationship between molecular 
weight and specific rotation of the various fractions of the cello- 
dextrin acetates indicates that the latter are mixtures of few 
substances, and its approximation to the straight line between 
cellulose acetate A and celloisobiose acetate points to the con- 
clusion that only these two substances are present. 

The action of acetic anhydride containing about 10° of sulph- 
uric acid on cellulose at the atmospheric temperature gives cello- 
biose octa-acetate, cellodextrin acetates, and monose derivatives 
soluble in water in about equal amount. Cellulose triacetate yields 
the same products when subjected to acetolytic degradation, but 
the yield of cellobiose octa-acetate is very much less. To account 
for the yield of cellobiose from acetyl-free cellulose, it is therefore 
necessary to assume a second mode for its production, namely, 
through non- or partly-acetylated celloisobiose. Contrary to the 
usual hypothesis, therefore, the main change is primarily in the 
direction of sulpholysis, not acetolysis. This appears to be quite 
probable in view of the extremely slow acetylation of free cellulose, 
and is confirmed by Madsen’s observation (Diss., Hannover, 1917) 
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that the highest yields of cellobiose are furnished when acetic 
anhydride is used without addition of acetic acid only in the presence 
of relatively large quantities of sulphuric acid (15—20%); similar 
high concentrations of sulphuric acid are also used by Freudenberg 
(A., 1921, i, 401) at the atmospheric temperature. During aceto- 
lysis, a certain amount of cellulose acetate remains mixed with the 
cellodextrin acetates. According to Freudenberg (loc. cit.), the 
acetylation of free cellobiose in the acetolysis mixture is complete 
within 2—3 hrs.; in this period, the sulpholytic action is slight in 
comparison with the acetylating change. The loss of cellobiose 
due to sulpholytic change must therefore be regarded as taking 
place during contact with the mixture subsequent to acetylation. 
According to Freudenberg’s data, about half of the substances 
soluble in water are derived from cellobiose octa-acetate; the 
remainder must be assumed to be formed from celloisobiose acetate ; 
the loss of cellobiose acetate amounts to at least 25%. According 
to Ost (A., 1906, i, 560) dextrose is produced mainly as the tetra- 
acetate by the action of acetylating mixtures containing 10% of 
sulphuric acid; the yield of 33°, obtained in the author’s experi- 
ments is therefore that of the tetra-acetate, whereas that of the 
penta-acetate is somewhat higher than that recorded. Since cello- 
wsobiose octa-acetate is not convertible into cellobiose octa-acetate, 
it is possible that the conversion of cellulose into dextrose occurs 
through celloisobiose; the scheme proposed previously (A., 1924, 
i, 142) cannot, however, be excluded completely. A change in 
the conditions of the reaction (variation of acid concentration, 
temperature, etc.) brings about displacements of the relative rates 
of the reactions, thus leading to higher or lower yields of cello- 
biose (cf. Ost, A., 1913, i, 446). 

It is considered that for the present cellobiose and its constitution 
are less important for the investigation of cellulose than is the elucid- 
ation of the structure of celloisobiose. The irreversible transform- 
ation of celloisobiose into cellobiose indicates that in all probability 
labile isomerides of the sugars or their anhydrides are the units of 
cellulose. H. W. 


Cellulose Acetonitrate. K. Atsuxrt (J. Fac. Eng. Tokyo, 
1925, 15, 309—316).—Cellulose acetonitrates of varying compo- 
sition were obtained by adding 100 g. of cellulose nitrate (11-13% 
N), in small quantities and with constant agitation and cooling, 
to a mixture of 400 g. of glacial acetic acid, 400 g. of acetic anhydride, 
and 0—17-5 g. of sulphuric acid. After 2 hrs. the resulting viscous 
solution was poured into a large quantity of cold 2% sodium 
carbonate solution. With increasing proportions of sulphuric acid 
in the acetylating bath, the precipitated product varied in character 
from a hard, corneous mass, difficult to wash or stabilise by boiling, 
to a voluminous powder. The extent of acetylation, i.e., replace- 
ment of nitro groups by acetyl groups, increases with increase in 
the sulphuric acid content of the acetylation bath, and with an 
optimum proportion of sulphuric acid the unnitrated hydroxy! 
groups in the cellulose nitrate molecule become attacked and 
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acetylated. An excess of condensing agent, however, reduces the 
total number of acid radicals, probably owing to its hydrolytic 
action. Cellulose acetonitrate burns quietly, showing no sign of 
explosion, but on being heated for several hours at 50° acetic and 
nitrous fumes are evolved in considerable quantity. Its viscosity 
(in acetone solution) is much lower than that of the corresponding 
cellulose nitrate and its solubility in alcoholic camphor is negligibly 
small. 


Tendering of Cotton Fabric by Acids. H. F. Cowarp, F. C. 
Woop, and F. L. Barrett (J. Tezt. Inst., 1923, 14, r 520—528).— 
The tendering of cotton when left in contact with acids, usually 
ascribed to the formation of “ hydrocellulose,” has been studied 
by means of strength tests and also by measuring the viscosity 
of solutions of the material in ammoniacal copper oxide solution, 
the latter being the more sensitive indicator. In aqueous solutions, 
the tendering is roughly parallel to the hydrogen-ion concentration 
at constant temperature, and is a function of temperature. 
Solutions of hydrogen chloride in ether, alcohol, and benzene are 
much more destructive than aqueous solutions of the same con- 
centration at the same temperature, but the dry gas itself. only 
reacts very slowly with dry cotton at the ordinary temperature. 

We 


Unsaturated Aldehydes and their Relation to «-Lignin. 
E. Haeetunp (Cellulosechemie, 1925, 6, 29—35).—According to 
Klason, «-lignin reacts with sulphurous acid in virtue of the presence 
of an acraldehyde or similar unsaturated aldehydic residue. Studies 
with acraldehyde and crotonaldehyde have shown analogous 
reactions, but it is concluded that the sulphonic acid group attaches 
itself to the $-carbon atom and not to the «, in relation to the 
aldehyde group. With the $-sulphonic acids of the unsaturated 
aldehydes, naphthylamine compounds have been prepared exactly 
similar to those with lignosulphonic acid from sulphite wood liquor. 
It is shown that in the presence of an excess of acid these $-sulphonic 
acids of aldehydes yield, with aromatic amines, anils of the free 
sulphonic acid, one amino group combining with the aldehyde. 
In neutral solutions, 2 mols. of the amine react, one forming the 
anil and the other the normal naphthylamine salt of the sulphonic 
acid. Cinnamaldehyde in the presence of hydrochloric acid under- 
goes condensation of the aldol type and the resulting aldol forms 
an anil with naphthylamine. It is probable that under certain 
conditions «-lignosulphonic acid also tends to form associated 
molecules by aldol condensation. J. FF. B. 


Determination of Lignin. H. ScnwaBe (Papier-Fabr., 1925, 
23, 174—177).—The determination of lignin as a residue after 
complete saccharification of the cellulose by strong mineral acids 
is greatly facilitated by moistening the material with hydrochloric 
acid, d 1-07, and then adding 72% sulphuric acid. The evolution 
of hydrogen chloride thus produced opens up the material so that 
the cellulose is rapidly dissolved by the sulphuric acid without the 
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objectionable gelatinisation which takes place when the latter is 
used alone. Rise of temperature is to be avoided and rapid filtration 
is ensured by not keeping the product of the reaction too long before 
collecting the residue. Results are generally substantially lower 
than by the older methods. The material should be previously 
freed from fat and resin. [Cf. B., 1925, 395.] J. F. B. 


Resolution of Coal by Oxidation. W. Francis and R. V. 
WHEELER (T'rans. Amer. Inst. Min. Mech. Eng., 1925, No. 1430—1). 
—A more detailed account of work already abstracted (this vol., 
i, 373). C. J. S. 


Preparation of Diacetonamine. P. R. HaEseLer (J. Amer. 
Chem. Soc., 1925, 47, 1195—1196).—Mesityl oxide (200 g.) and 
27% aqueous ammonia (280 c.c.) are mixed and cooled. The 
liquid is homogeneous after stirring for 3 hrs., and is then kept for 
3 days at the ordinary temperature. Excess of ammonia is 
removed by means of a current of air, the solution mixed with an 
equal volume of absolute alcohol, and the diluted mixture titrated 
with oxalic acid, using litmus as an outside indicator. It is then 
added, with stirring and cooling, to the calculated amount of oxalic 
acid, dissolved in alcohol (4 litres). This mixture is heated at 
70°, with stirring, filtered hot, and the diacetoneamine hydrogen 
oxalate is allowed to crystallise, the residue being once more 
extracted with boiling alcohol. After separation of the crystals, 
a further crop is obtained by evaporating the mother-liquor at 
70°. The yield is 310 g. (68%), m. p. 126—127°, the only impurity 
being 1—2° of ammonium hydrogen oxalate. F. G. W. 


Heavy-metal Salts of Disubstituted Dithiocarbamic Acids. 
G. S. Wuirsy and G. L. Marneson (Trans. Roy. Soc. Canada, 
1924, [iii], 18, ITI, 111—114)—Amines are converted into dithio- 
carbamates by causing them to react with carbon disulphide in 
the presence of a suitable base. The heavy-metal dithiocarbamates 
are conveniently obtained by precipitating aqueous solutions of 
the corresponding potassium or ammonium salts with solutions of 
the heavy-metal acetates, followed by recrystallisation from some 
organic solvent. Zinc, cadmium, and nickel pentamethylenedithio- 
carbamate (m. p. 232°, 257°, 295-5°), diethyldithiocarbamate [m. p. 
180°, 251° (decomp.), 236°], dipropyldithiocarbamate (m. p. 114°, 
160-5°, 135-5°), phenylmethyldithiocarbamate [m. p. 254°, 295° 
(decomp.), about 300° (decomp.)], phenylethyldithiocarbamate (m. p. 
208°, 281°, 271°), and phenylisoamyldithiocarbamate (m. p. 247°. 
222°, 196°) are described. Aqueous solutions of ammonium pheny]l- 
ethyldithiocarbamate give precipitates with salts of lead, aluminium, 
mercury, tin, copper, manganese, silver, bismuth, and cobalt. 


Magnesium and the alkaline-earth metals give no precipitate. 
J. 8. C. 


Two Forms of Nitroguanidine. T.L. Davis, A. A. AsHpown, 
and H. R. Covcn (J. Amer. Chem. Soc., 1925, 47, 1063—1066).— 
a-Nitroguanidine is obtained when guanidine nitrate is dissolved 
in concentrated sulphuric acid and the solution poured into water. 
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It forms long needles, », 1-518, ng >1-668, n, >1-768, double 
refraction 0-250. §-Nitroguanidine is produced, with varying 
proportions of the « form, by nitration of the mixture of guanidine 
and ammonium sulphates obtained by the hydrolysis of dicyano- 
diamide with sulphuric acid. It forms fern-like clusters of elongated 
plates, v. 1-525, n, 1-710, double refraction 0-185. Both forms 
have m. p. 232° (decomp.), and the same molecular weight in 
aqueous solution. They crystallise unchanged from water, and 
can be separated by fractional crystallisation from this solvent. 
They yield identical nitrates and hydrochlorides, from which only 
the « form is regenerated on crystallisation from water. Dilution 
of a solution of either form in concentrated sulphuric acid also 
affords only the « form. F. G. W. 


Mercury Derivatives of some Imides. E. Lyons (J. Amer. 
Chem. Soc., 1925, 47, 830—833).—When succinimide, dissolved in 
cold aqueous potassium hydroxide solution, is treated with mercuric 
acetate solution (about 1 mol. per mol. of succinimide) and the 
mixture poured into alcohol, the yellow potassium salt (I) of a 
monomercury succinimide derivative is obtained (cf. Dessaignes, 
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Annalen, 1852, 82, 234; Menschutkin, ibid., 1871, 162, 171; 
Landsberg, A., 1883, 475). This is soluble in water, and yields, 
when treated as above with another equivalent of mercuric acetate 
and potassium hydroxide, the greenish-yellow dimercury derivative 
(II). Analogous water-soluble mono- and di-mercury compounds 
were obtained similarly from phthalimide (white and orange, 
respectively), whilst ‘‘ saccharin ”’ afforded mono- (white), di- (white), 
and tri-mercury (greenish-yellow) derivatives. The mercury atoms 
of the above compounds are less firmly held than those of true 
organomercury derivatives. F. G. W. 


Synthesis of Sodium Cyanide from Sodium Sulphate or 
Sodium Chloride. R. Hara and H. Miura (Tech. Repts. 
Tohoku Univ., 1925, 4, 191—211).—Sodium cyanide has been pro- 
duced in good yield by heating at 1000° in an electric furnace a 
mixture of sodium sulphate, barium carbonate, and carbon, together 
with iron powder as catalyst; in a slow stream of nitrogen. 85-5% 
of the: sodium sulphate was converted into cyanide and 4-6% into 
cyanamide when the reacting substances were used in the pro- 
portions of 10 mols. of nitrogen, 1 mol. of sodium sulphate, 1-2 
mols. of barium carbonate, 10 mols. of carbon, and 0-5 mol. of 
iron. When 2 mols. of sodium chloride were substituted for the 
sulphate, the yield was 72-3% of cyanide and 5% of cyanamide. 
Smaller yields were obtained when calcium or strontium carbonates 
or calcium oxide were used in place of barium carbonate. 


C. J. 8. 
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Aliphatic Hydroxyphosphinic Acids. I. «-Carboxy-«- 
hydroxyethylphosphinic Acid. A. BERNTON (Ber., 1925, 58, 
[B], 661—663; cf. Conant, A., 1918, i, 74; 1920, i, 454; 1921, 
i, 69; 1923, i, 69, 186, 498) _—Pyruvic acid is converted by 
successive treatment at the atmospheric temperature with phos- 
phorus trichloride and glacial acetic acid into «-carboxry-«-hydroxy- 
ethylphosphinic acid, CO,H-CMe(OH)-PO(OH),, m. p. 165—170° 
(decomp.), which can be titrated sharply as a tribasic acid in the 
presence of thymolphthalein. The manganese salt (+ 3H, O), tri- 
aniline salt, m. p. 213°, di-p-toluidine salt, m. p. 211°, and tri- 
phenylhydrazine salt, m. p. 184°, are described. H. W. 


Reduction of Nitro Compounds by Calcium Hydride. 
J. F. Durand and 8. Hovexuton (Compt. rend., 1925, 180, 1034— 
1036).—Calcium hydride reacts with nitromethane (2 mols.) with 
liberation of hydrogen (2 mols.) and formation of the calcium salt 
of the nitro compound. Nitrobenzene is reduced by calcium 
hydride with formation of nitrosobenzene and finally of azoxy- 
benzene. G. M. B. 


Alternating Effect in Carbon Chains. I. Directive 
Influence of the Nitroso Group in Aromatic Substitution. 
C. K. Incotp (J. Chem. Soc., 1925, 127, 513—518).—The hypo- 
thesis of the alternating strengths of chemical affinity (Fliirscheim) 
has been set counter to that of alternating polarities (Fry, Lapworth, 
Robinson, and others) by an examination of the products formed on 
introducing substituents into nitrosobenzene, this substance having 
been chosen on account of its freedom from the complicating 
presence of hydrogen and other possible “ key-atoms.”’ Bromination 
was carried out by mixing carbon disulphide solutions of nitroso- 
benzene and bromine at —5°, and removing the solvent and hydrogen 
bromide as rapidly as possible. The product was mainly p-bromo- 
nitrosobenzene (yields up to 40%), together with p-bromonitro- 
benzene, pp’-dibromoazoxybenzene, p-bromoazobenzene, and azo- 
benzene. Chlorination of nitrosobenzene resulted in the corre- 
sponding chloro compounds, but more nitrosobenzene remained 
unaltered. Nitric acid (100%) converts nitrosobenzene com- 
pletely into nitrobenzene at 0°. On adding freshly-prepared 
crystalline nitrogen pentoxide to a carbon tetrachloride solution of 
nitrosobenzene containing phosphorus pentoxide in a freezing 
mixture, p-nitronitrosobenzene is formed and can be separated 
from the nitrobenzene by steam distillation. No meta-isomerides 
could be detected in any of the substitutions (cf. Bamberger, 
Biisdorf, and Sand, A., 1898, i, 521; Ingold and Weaver, A., 1924, 
i, 1116). The results are considered to be distinctly favourable to 
the view that directive effects in aromatic substitution are 
dependent on an alternation of quantity rather than of electro- 
polar quality of chemical affinity. A. C. 


Decomposition of [2:4:6-]Trinitrotoluene by the Action 
of Sunlight. C. Kravz and O. TuREK (Z. ges. Schiess- u. Spreng- 
stoffw., 1925, 20, 49—58).—2:4:6-Trinitrotoluene is readily 
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decomposed on exposure to sunlight. The m. p. falls from 81-4° to 
73-5°, and the product contains picric and trinitrobenzoic acids. 
Both these acids and their salts increase the sensitiveness of tri- 
nitrotoluene to shock. The influence of the two acids is almost 
exactly similar, but this is not the case with their corresponding 
salts. The following trinitrobenzoates are described: mercurous, 
mercuric, lead, copper (+2H,0), iron, [C,H,(NO,),°CO,],FeOH, 
nickel (+2H,0), aluminium, [C,H,(NO,),*CO,|,AlOH, manganese, 
zinc, magnesium (+-H,O), barium, calcium, sodium (+3H,O), and 
potassium. R. B. 


Chemical Action of Light on the Polynitrotoluenes. G. 
Scuuttz and K. L. Ganeuty (Ber., 1925, 58, [B], 702—708).— 
The action of light on 2: 4: 6-trinitrotoluene in an atmosphere of 
oxygen, hydrogen, or nitrogen or in a vacuum leads to the production 
of two tautomeric substances, C;,H,O,N;, neither of which melts 
below 280°, which are considered to be 2-nitro-6-nitroso-5-hydroxy- 
methyl-p-benzoquinone-4-oxime and 2-nitro-4-nitroso-5-hydroxymethyl- 
o-benzoquinone-2-oxime, respectively. When treated with acetic 
anhydride and anhydrous potassium acetate, either substance 
gives 4-nitro-2 : 6-dinitroso-3-acetoxybenzyl acetate. The elucidation 
of the constitution of the tautomerides is based on the established 
migratory tendency of the oxygen atoms of the nitro group in 
o-nitro aromatic compounds. ‘The primary product of the change 
is regarded therefore as 4-nitro-2 : 6-dinitrosobenzyl alcohol [this 
is probably the compound isolated (m. p. 108—111°) when a solution 
of 2:4: 6-trinitrotoluene in acetone is exposed to light], which is 
then converted into the unstable 4-nitro-2 : 6-dinitrosodihydroxy- 
methylbenzene and thence by migration of a hydroxy group into 
the quinone oximes. The assumption that only the 2- and 6-nitro 
groups are concerned in the change is supported by the observation 
that 2 : 6-dinitrotoluene is converted by exposure to light into a 
yellow substance, probably 2 : 6-dinitroso-4-hydroxybenzyl alcohol 
and a dark yellow compound, whereas p-nitrotoluene is completely 
unchanged. The presence of a nitro group in the para position 
appears actually to retard the change, since 2 : 4-dinitrotoluene is 
almost stable to light. 2:4: 6-Trinitrobenzyl alcohol dissolved 
in benzene and 2 : 4 : 6-trinitrobenzyl bromide in the solid state or 
in benzene solution are sensitive to light. H. W. 


Halogenation of 2:4: 6-Trinitrotoluene. K. L. Ganeuty 
(Ber., 1925, 58, [B], 708—712).—Attempts to chlorinate 2: 4: 6- 
trinitrotoluene by the action of gaseous chlorine on the compound 
dissolved in carbon tetrachloride or on the liquid substance in the 
presence of iodine, ferric chloride, or aluminium chloride were 
unsuccessful; nitration of 2: 4-dinitrobenzyl chloride does not 
appear to yield 2:4: 6-trinitrobenzyl chloride. The action of 
phosphorus pentachloride and iodine (whereby the effective agent 
is iodine trichloride) on 2 : 4 : 6-trinitrotoluene in a sealed tube at 
150—160° gives a mixture of 2: 4 : 6-irinitrobenzotrichloride, b. p. 
156—157°/2 mm., 2: 4: 6-trinitrobenzyl chloride, m. p. 85° (more 
readily prepared by the action of phosphorus pentachloride on 
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2:4: 6- alcohol in the presence of chloroform), 
pentachlorobenzyl chloride, m. p. 103°, 2 : 3 : 4-trichloro-6-nitrobenzyl 
chloride, m. p. 122°, unchanged 2:4: 6-trinitrotoluene, and a 
liquid containing probably 2:4: 6-trinitrobenzylidene chloride 
and more highly chlorinated compounds; the main products are 
2 : 4: 6-trinitrobenzotrichloride and pentachlorobenzyl chloride. 
The primary action consists in the successive replacement of the 
hydrogen atoms of the methyl group by chlorine; halogenation of 
the nucleus is due to the initial elimination of nitrous acid and 
entry of the chlorine atoms in the two positions thus rendered 
vacant. 2:4: 6-Trinitrobenzyl bromide, m. p. 65° (cf. Reich, 
Wetter, and Widmer, A., 1912, i, 958), is prepared i in 70% yield by 
heating 2:4: 6-trinitrotoluene with bromine in the presence of 
magnesium carbonate at 150—160°; it is transformed by boiling 
water into 2 : 4 : 6-trinitrobenzyl alcohol in 82% yield. H. W. 


Alkylation by Esters of Toluene-p-sulphonic Acid. C. 
Finzi (Annali Chim. Appl., 1925, 15, 150), —Ethyl toluene- 
p-sulphonate forms an excellent agent for the ethylation of phenols, 
aromatic amines, and carboxylic acids, the reaction being effected 
in aqueous solution with phenols or acids soluble in alkaline solution, 
and in absence of solvent with the amines. The ester may be 
readily prepared by Izmailski and Razorenov’s method (A., 1923, 
i, 770). In the ethylation of phenol to phenetole, p-cresol to 
p-tolyl = ether, resorcinol and quinol to their diethyl ethers, 
guaiacol to its ethyl ether, brilliant-yellow to chrysophenine, 
aniline to ethylaniline, o- and m-toluidines to ethyl-o- and -m- 
toluidines, benzoic and salicylic acids to their ethyl esters, anthranilic 
to ethylanthranilic acid, and p-aminobenzoic to p-ethylamino- 
benzoic acid, yields of 70—85°, are obtainable. oe eA 


Mechanism of Substitution Reactions in the Aromatic 
Nucleus. II. E. pe B. Barnett, J. W. Coox, and M. A. 
MatTrHEws (Rec. trav. chim., 1925, 44, 217—223; cf. this vol., i, 
123).—The behaviour of anthracene dibromide with a number of 
reagents is described, and the conclusion is reached that the 
substance has the trans configuration but is readily converted into 
the cis isomeride. Dimethylaniline yields 9-dimethylaminophenyl- 
anthracene, m. p. 258°, and 9: 10-tetramethyldiaminodipheny!- 
9: 10-dihydroanthracene, m. p. 265°. Diethyiamine gives no 
condensation product, but anthracene and 9-bromoanthracene are 
produced. With piperidine, 9-piperidinoanthracene (N-anthranyl- 
piperidine), m. p. 147°, is obtained. Primary and secondary 
aromatic amines give the corresponding compounds, C,,H,-NHAr 
and C,,H,NRAr (A., 1909, i, 655), identical with the ‘substances 
previously incorrectly described as dihydroanthracene derivatives 
(T., 1921, 119,901). The action of ammonia in chloroform solution, 
potassium hydroxide, or sodium hydrosulphide in alcohol and 
sulphur dioxide in acetic acid produced varying quantities of 
anthracene or 9-bromoanthracene. Cold ethyl alcohol — 
dianthrone and anthranyl ethyl ether. G. M. B. 
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Constitution of Nitroso Compounds. S. GoLpscHMIpT and 
F. CuristMANN (Annalen, 1925, 442, 246—253).—Hexapheny]l- 
ethane combines readily with nitrosobenzene in the presence of 
benzene, yielding azorytetraphenylmethane, 

decomp. 333—336°, which obstinately retains solvent of crystal- 
lisation and is analysed as its compound with 1C,H,Cl. It is 
reduced by zinc dust and glacial acetic acid to hydroxylaminotetra- 
phenylmethane, m. p. 218—219°. 
Azoxytetraphenylmethane is also obtained by the oxidation of 
p-aminotetraphenylmethane with Caro’s acid, and the compound thus 
prepared is similarly reduced to hydroxylaminotetraphenylmethane, 
so that its constitution may be regarded as established. It is, 
however, unusual that the final stage in the reduction of an azoxy 
compound should be a hydroxylamino derivative. Attempts to 
reduce the latter to the amino compound or to oxidise it to the 
azoxy derivative were, however, unsuccessful, but it is converted 
by nitrous fumes into nitrosohydroxylaminotetraphenylmethane, 
CPh,°C,H,’N(NO)-OH,1-5CHCI,, which is reduced by zinc dust and 
acetic acid to aminotetraphenylmethane. 

It appears probable that the primary product of the action of tri- 
phenylmethyl on nitrosobenzene has the constitution 

CPh,°O-NPh . . . NPh:O-CPhz, 
which becomes transformed into the compound 
from which the azoxy derivative is formed by loss of water. This 
transformation is certainly incomplete, since a freely soluble com- 
pound is also produced which could not be isolated, but yields 
triphenylcarbinol as one of the products of its hydrolysis. 

The chemical and physical analogy between nitrosobenzene and 
radicals containing univalent oxygen and bivalent nitrogen is so 
great that tautomerism, C,H,-N:'O—=C,H;N—O, must be 
assumed for the free compound unless it be considered that the 
double bond between nitrogen and oxygen is in such an unbalanced 
condition that it differs but little from the bonds of oxygen and 
nitrogen in their radicals. H. W. 


Fluorocyclene. K. Dztrwonsxi and J. Suszxo (Ber., 1925, 
58, [B], 723—732; cf. A., 1914, i, 826; 1918, i, 296).—An improved 
method for the preparation of fluorocyclene (I), whereby the 
production of decacyclene is largely avoided, consists in heating 
acenaphthene with lead peroxide in a sealed tube at 170°, opening 
C,;H,CH-CH-C,,H the somewhat cooled tube to permit the escape 

106 of steam, and subsequently heating the closed 

tube at 200—220°. When suspended in cold 


(I) chloroform it readily absorbs bromine (4 mols.) 
C without evolution of hydrogen bromide; after 
Ph es some time or immediately on warming, hydro- 
gen bromide is freely evolved and (mainly) 
ax’-dibromodehydrofluorocyclene 
octatetraene], CysH,.Br., m. p. 390—394°, separates (the constitution 
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of the substance is established by its oxidation to 5-bromonaphthalene- 
1 : 8-dicarboxylic anhydride, m. p. 211—212°). It is suggested that 
the primary change is the addition of bromine (2 mols.) to the cyclo- 
octadiene ring, followed by the loss of hydrogen bromide (4 mols.) 
with production of the cyclooctatetraene ring; the halogen then 
substitutes in the naphthalene nucleus. If fluorocyclene is treated 
with a considerable excess of bromine in boiling chloroform in the 
presence of iron, it yields tetrabromofluorocyclene, CygHogBry, m. p. 
360—365°, in which two of the bromine atoms are attached to 
naphthalene nuclei and the other two are joined to the cyclooctane 
ring as shown by the evolution of bromine and production of 
5-bromonaphthalene-1 : 8-dicarboxylic anhydride when the com- 
pound is oxidised. Both bromo derivatives are non-fluorescent, 
presumably owing to the impossibility of atomic oscillation within 
the molecule. 

Fluorocyclene is converted by nitric acid (d 1-5) in the presence 
of glacial acetic acid at the atmospheric temperature mainly into 
the strongly fluorescent ««’-dinitrofluorocyclene, decomp. above 
360°, in which the position of the nitro groups is established by the 
oxidative production of 5-nitronaphthalene-1 : 8-dicarboxylic acid ; 
in addition, tetranitrofluorocyclene, decomp. above 330°, is produced 
in small amount. Dibromotetranitrodehydrofluorocyclene, which does 
not melt below 440°, is obtained in a similar manner. 

Fluorocyclene is energetically attacked by cold sulphuric acid 
(20% SO,), sulphonation and oxidation occurring with production 
of dihydroxyfluorocyclenetetrasulphonic acid, ; 
the corresponding lead and barium salts are described. Similarly, 
dibromodehydrofluorocyclene is transformed into dibromodihydroxy- 
dehydrofluorocyclenetetrasulphonic acid; the barium salt was 
prepared. H. W. 


Triphenylmethane Dyes. W. DirtHey (J. pr. Chem., 1925, 
[ii], 109, 273—323; cf. A., 1920, i, 324)—This is an elaborate 
résumé of recent investigations into the relationship between 
colour and constitution, with particular reference to these dyes. 
Pfeiffer’s suggestion (A., 1911, i, 789) that their chromogen is 
triphenylmethy] itself is rejected, as also is the older explanation 
in terms of the quinonoid theory. The triphenylmethane dyes 
are salts, and their chromogen must be a salt. This chromogen 
can therefore be no other than a salt-like (ionised) isomeride of, 
e.g., triphenylmethyl chloride. This supposition is not entirely 
novel (cf. Kehrmann, A., 1918, i, 312), but its expression in terms 
of the only satisfactory theory, that of Werner, has hitherto 
remained incomplete (cf., however, Madelung, A., 1922, ii, 344; 
Brand, this vol., i, 397). The reason for this is as follows. Although, 
e.g., triphenylmethyl chloride dissolves in phenol, and in strong 
sulphuric acid, to give a coloured solution, and combines with 
metallic chlorides to give what are undoubtedly double salts, yet 
that any triarylmethyl halide (colourless) can change into a tri- 
arylmethyl halide (salt-like in nature, and coloured), by a 
simple alteration in affinity, expressible in Werner’s fashion thus 
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CPh,Cl — [CPh,]Cl, has not been clearly demonstrated. This 
actually takes place, as the following observations show, and the 
true nature of the chromogen in the triphenylmethane dyes is 
thus evident. 

Similar considerations are applied to other classes of dyes and 
coloured compounds, and the sudden development of colour in 
organic compounds is attributed to one or more of the following, 
emphasis being laid on the importance of recognising the difference 
between ionisable and non-ionisable combination: (i) presence of 
erossed double bonds ”’; (ii) “‘ unsaturatedness,”’ true or co-ordin- 
ative ; (iii) simultaneous presence of oxidised and reduced “stages,” 
as in the quinhydrones; (iv) “‘ heteropolar’”’ condition, as in the 
above carbonium compounds and in molecular compounds. 

That the true chromogen of the triphenylmethane dyes is the 
triphenylmethyl salt is indicated when the solution of, eg., 

arafuchsine in concentrated sulphuric acid is compared with that 
of triphenylcarbinol in the same solvent. The two solutions have 
almost the same colour; the auxochrome groups, therefore, have 
a negligible bathochromic effect, and Kehrmann’s hypothesis (loc. 
cit.) is unnecessary. But this solution of triphenylcarbinol in 
concentrated sulphuric acid, although commonly supposed to 
contain a true salt, does not necessarily contain a simple salt, but 
more probably an acid one (cf. Pfeiffer, ‘‘ Organische Molekil- 
verbindungen,”’ 1922, 135). Of other known compounds none 
contains a radical of precisely the properties necessary for a decisive 
test. Phenyl-p-anisyl-«-naphthylmethyl chloride is, however, well 
adapted to this purpose. This substance, prepared from phenyl 
p-anisyl ketone and magnesium «-naphthyl bromide, has m. p. 
171°. It forms a colourless solution with benzene, ether, and light 
petroleum, but gives a red solution with sulphuric acid, phenol, 
tetrachloroethane, formic acid, acetic acid, and acetic anhydride, 
even in the cold. These coloured solutions (in the “indifferent ”’ 
solvents) are decolorised when either ether etc. or sodium acetate 
is added, and the corresponding carbinol (see below) does not form 
coloured solutions (except in sulphuric acid). Cryoscopic determin- 
ations of the molecular weight of the chloride in acetic acid gave 
results indicating that dissociation had taken place. When the 
solution of the compound in benzene is boiled, hydrogen chloride 
is slowly evolved (see below). Phenyl-p-anisyl-«-naphthylmethyl 
bromide has m. p. 140° and resembles the chloride; its reddish- 
yellow solution in cold chlorobenzene becomes yellower on heating. 
The corresponding carbinol has m. p. 92—94° (+-0-5 mol. pyridine, 
cf. below). Phenyl-p-anisyl-«-naphthylmethane, m. p. 112°, gives 
no colour with concentrated sulphuric acid. 

It is evident from the above that the colour is simply that of 
the carbonium chloride, and that in concentrated sulphuric acid 
there is no acid salt formation, because the colour here is the same 
as in acetic acid. Phenyldiphenylyl-«-naphthylmethyl chloride 
(Schmidlin, A., 1913, i, 33) behaves similarly, but in acetic acid 
colour develops only when the solution is heated, and in 100% 
sulphuric acid the dark violet colour gradually becomes red and 
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shows green “dichroism,” indicating that an acid salt is formed. 
Moreover, with this compound it is very evident that it is solely 
the formation of the simple carbonium salt that is the cause of the 
colour, for solutions in hot acetic acid, cold acetic acid and phenol 
(mixture), molten phenol, or of the carbinol in sulphuric or trichloro- 
acetic acids, all show the same absorption bands, viz., a strong band 
at A 495, and a weak band at A 595 (or at 620 in molten phenol or 
molten trichloroacetic acid). This carbinol gives a coloured solution 
when warmed, also with chloroacetic, salicylic, formic, glycollic, 
mandelic, and succinic acids, but not with benzoic or weaker acids. 

The presence of the oxygen atom in the above anisy! derivatives 
may cause abnormalities, and to eliminate this possibility pheny/- 
p-tolyl-«-naphthylmethyl chloride, m. p. 142°, was investigated. 
This again exhibits the remarkable colour phenomenon. The 
colourless cold solution in such solvents as acetic anhydride or 
chlorobenzene becomes violet when heated, and loses its colour 
again when cooled. It gives a green-red dichroic solution with 
concentrated sulphuric acid. The heating and cooling of the 
solution in chlorobenzene, with simultaneous gain and loss of 
colour, can be frequently repeated, but hydrogen chloride is gradu- 
ally evolved, and eventually the solution becomes permanently 
yellow (see below). The corresponding bromide has m. p. 140°; 
the carbinol has m. p. 87—89° (+1 mol. of pyridine); the methane 
has m. p. 133°. 

The evolution of hydrogen chloride, referred to above, has no 
direct connexion with the development of colour. It is due to 
decomposition. Thus, diphenyl-«-naphthylmethy] chloride (Schlenk, 
A., 1913, i, 34) also gives a coloured solution in, e.g., hot chloro- 
benzene. Here, however, the experiment cannot be repeated many 
times, as hydrogen chloride is rapidly evolved. The yellow solution 
obtained now contains phenylchrysofluorene (Ullmann and Moura- 
wiew-Winogradoff, A., 1905, i, 642). The formation of this com- 
pound and the evolution of hydrochloric acid run parallel to one 
another. If air is passed into the reacting solution, scarcely any 
phenylchrysofluorene is formed, but hydrogen chloride is still 
evolved. This indicates that the second hydrogen atom, trans- 
ference of which is necessary for chrysofluorene formation, is 
oxidised, and demonstrates that the evolution of hydrogen chloride 
is not directly connected with the “ ionisation ” of the carbonium 
chloride. When ammonia is passed into a hot solution of diphenyl- 
a-naphthylmethyl chloride diphenyl-a-naphthylmethylamine, m. p. 
168—169°, is formed (yield 75%). This compound gives no coloured 
solutions, except with sulphuric acid, but there the solution is 
that of the carbinol, for the amino group is displaced. The hydro- 
chloride, hydrobromide, and picrate [m. p. 250—251° (decomp.)] 
are described. Diphenyl-«-naphthylmethyl bromide, m. p. 164— 
167°, is more stable than its chloro analogue, and the colour changes 
in its solutions are more marked. Phenyl-p-xylyl-«-naphthylmethyl 
chloride, m. p. 133°, resembles its analogues. When the solution 
in, e.g., chlorobenzene is heated, it becomes green, then brown; 
hydrogen chloride is evolved, and p-aylylchrysofluorene, m. p. 215°, 
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formed. Phenyl-m-xylyl-«-naphthylmethyl chloride has m. p. 132— 
133°. p-Zolyl diphenylyl ketone, prepared from diphenyl, toluoyl 
chloride, and aluminium chloride, has m. p. 129° (oxime, m. p. 188°), 
and with magnesium «-naphthyl bromide affords p-tolyldiphenylyl- 
a-naphthylmethyl chloride, m. p. 184° (decomp.). This also gives 
a colourless solution in cold chlorobenzene, which becomes blue on 
heating. Other similar compounds are di-p-tolyl-«-naphthylmethyl 
chloride, m. p. 163°, phenyl-p-bromophenyl-«-naphthylmethyl chloride, 
m. p. 180° (prepared from bromobenzene, it being proved that 
substitution in this Friedel-Crafts reaction takes place in the para 
position), and phenyldiphenylyl-a-naphthylmethyl bromide, m. p. 
177°. The carbinol or chloride corresponding with the last of 
these decomposes, like its analogues, and so affords diphenylyl- 
chrysofluorene, m. p. 275—276°. When these chlorotriarylmethanes 
are boiled with alcohols, the ethers of the carbinols are formed : 
diphenyl-a-naphthylmethyl methyl ether has m. p. 140—141°, and 
the corresponding ethyl ether has m. p. 128°. Phenyl-p-tolyl- | 
a-naphthylmethyl methyl ether, m. p. 120—121°, phenyl-m-aylyl- 
a-naphthylmethyl methyl ether, m. p. 121—122°, p-tolyldiphenylyl- 
a-naphthylmethyl methyl ether, m. p. 186°, di-p-tolyl-«-naphthylmethyl 
methyl ether, m. p. 141—142°, and phenyldiphenylyl-«-naphthylmethyl 
methyl ether, m. p. 187°, are similarly obtained. All these substances 
dissolve in strong sulphuric acid, the corresponding carbinol being 
regenerated. The chlorotriarylmethanes also react with m-nitro- 
aniline, yielding “ anilides”’; the anilide of diphenyl-«-naphthyl- 
carbinol has m. p. 173—175°, and that of phenyl-p-tolyl-«-naphthyl- 
carbinol, m. p. 147—148°. Phenyldiphenylyl-«-naphthylearbinol 
forms various additive compounds (cf. Schmidlin, loc. cit.). When 
it is prepared by interaction of the chloride with pyridine, the 
product is a stable compound with 0-5 mol. of pyridine, m. p. 126— 
128°. With acetic acid, the compound, C,,H,,0,C,H,O., m. p. 98— 
160° (decomp.), is obtained, and with trichloroacetic acid a com- 
pound, 4C,,H,.0,CCl,*CO,H, m. p. 115—120°. A similar compound 
(m. p. 96—98°) with } or } molecular proportion of water is also 
formed. W. A. S. 


Additive Compounds of 3: 5-Dibromo-o-toluidine with 
Metallic Salts. R.M. Hann and G. C. Spencer (J. Washington 
Acad. Sci., 1925, 145, 163—165).—Various metallic halides combine 
with 3: 5-dibromo-o-toluidine in concentrated alcoholic solution 
to form crystalline additive compounds containing 2 mols. of base 
to 1 mol. of salt. Mercuric 3 : 5-dibromo-o-toluidine chloride forms 
colourless needles becoming red in air, m. p. 120°, after a colour- 
change at 80°; the corresponding compounds with zinc chloride 
(m. p. 211°, colour change 200°), cadmium bromide (m. p. >225°), 
and cadmium chloride (m. p. >200°) were prepared and analysed. 
The presence of the metals did not vitiate the nitrogen determin- 
ations carried out in the usual way. B. W. A. 


[Mechanism of the Catalytic Reduction of Oximes.] W. 
GULEwItscH (Ber., 1925, 58, [B], 798; cf. A., 1924, i, 1285).— 
A reply to Rosenmund and Jordan (this vol., i, 245). H. W. 
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Antimonyl Tartrates of some Organic Bases. W. G. 
CHRISTIANSEN and A. J. Norton (J. Amer. Chem. Soc., 1925, 47, 
876—881).—The following amine antimonyl tartrates were pre- 
pared by double decomposition of the amine sulphate and barium 
antimonyl tartrate in aqueous solution: benzylamine (-+-4H,0), 
phenylhydrazine, p-aminoacetophenone (H,O), aniline-m-carboxylic 
acid (+H,0, loses 0-5 mol. of water at 110°), p-aminoacetanilide 
(+H,O), benzidine (+3H,O), and hexamethylenetetramine antimonyl 
lartrates. s-p: p’-Diaminodiphenylthiocarbamide antimonyl tartrate 
(4H,O) was obtained by adding the base to a cold, freshly-prepared 
solution of antimony] tartaric acid, made by adding sulphuric acid 
to a cooled solution of the barium salt. It sinters at 295—300°, 
but does not melt at 310°. isoPropyl and n-butyl antimony] 
tartrates were prepared by the action of silver antimony] tartrate 
on the respective alkyl iodides. The above antimony] derivatives 
are no better trypanocides than the potassium salt. When 
s-p : p’-diaminodiphenylthiocarbamide is boiled in aqueous solution, 
it decomposes with formation of di-p-phenylenedithiocarbamide 
(cf. Bolser and Hartshorn, A., 1924, i, 317). s-p: p’-Diaminodi- 
phenylthiocarbamide dihydrochloride is described. F. G. W. 


a-Halides of Indane. C. Courrot and A. DONDELINGER 
(Compt. rend., 1924, 179, 1168—1171; cf. Weissgerber and Brehme, 
A., 1911, i, 623).—Indene, cooled to 0° or below, absorbs hydrogen 
bromide or iodide with quantitative formation of the «-halogen 
derivative of indane, but these compounds are decomposed on 
distillation, yielding hydrogen halide and indene or polymerides 
ofindene. Both bromide and iodide react with 2 mols. of o-toluidine, 
yielding o-tolylindanylamine. H. J. E. 


Reduction of Aromatic Nitro Derivatives by Means of 
Sulphides. V. VreseLY and L. K. Cuupozmov (Chem. Listy, 
1925, 19, 123—127).—Selective reduction by means of alkali 
sulphides may be applied to the mixture of 5- and 6-nitrotetralins 
obtained by the mononitration of tetralin, to mixtures of a- and 
8-nitronaphthalenes, and to the 2- and 4-nitro-m-xylenes resulting 


from the mononitration of m-xylene. [Cf. B., 1925, 393.] 
D. G. H. 


Derivatives of 1-Naphthylamine-8-sulphonic Acid. C. 
Finzi (Annali Chim. Appl., 1925, 15, 50—54).—1-0 : p-Dinitro- 
phenylaminonaphthalene-8-sulphonic acid, 

prepared from 1-naphthylamine-8-sulphonic acid and _ 1-chloro- 
2: 4-dinitrobenzene in presence of sodium carbonate, forms yellow 
crystals, m. p. (frothing) 179°, and its sodium salt, tufts of red, 
prismatic crystals,m.p. 257°. 1-p-Toluenesulphonamidonaphthalene- 
8-sulphonic acid, from p-toluenesulphonyl chloride and sodium 
1-naphthylamine-8-sulphonate in presence of sodium carbonate, 
fails to melt at 300°; its sodium salt was prepared. Like the pre- 
ceding acid, it does not react with diazo compounds. 

Reduction of 1-0 : p-dinitrophenylaminonaphthalene-8-sulphonic 
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acid (1) by means of sodium sulphide yields 1-0-nitro-p-amino- 
phenylaminonaphthalene-8-sulphonic acid, C,,H,,0;N38, pale yellow 
(orange-red sodiwm salt), or (2) by means of tin and hydrochloric 
acid yields 1-0 : p-diaminophenylaminonaphthalene-8-sulphonic acid 
(dihydrochloride, dibenzoyl derivative, m. p. 235°; diazo ~—S 


Nitration with Nitrates. II. J. B. Menkxe (/ec. trav. chim., 
1925, 44, 269—270; cf. this vol., i, 386)—Nitration by means 
of nitrates of heavy metals and glacial acetic acid can be effected 
without oxidation up to 100°, but the mixtures are not so powerful 
as those with acetic anhydride. Phenol is completely nitrated to 
pure o-nitrophenol in 20 mins. at 26° by a mixture of cupric nitrate 
and acetic acid. 8. I. L. 


m-Bromophenols. VI. M. and M. WEIsSBERG 
(Monatsh., 1925, 45, 295—303).—The orientation of the 4 : 6-di- 
bromo-o-cresol, m. p. 98—101° (Kohn and Jawetz, this vol., i, 135), 
is confirmed by its ready nitration to give 4: 6-dibromo-3 : 5-di- 
nitro-o-cresol, yellow crystals, m. p. 135°. Tetrabromo-p-cresol is 
converted by benzene and aluminium chloride into 2 : 6-dibromo- 
p-cresol, m. p. 97°, b. p. 280—286°, the two vacant positions ortho 
to the hydroxyl group being confirmed by its nitration to give 
2 : 6-dibromo-3 : 5-dinitro-p-cresol, yellow crystals, m. p. 152°. The 
dibromo-p-cresol is readily brominated in glacial acetic acid solution 
to yield 2:3: 6-tribromo-p-cresol, m. p. 84° (methyl ether, m. p. 
115°, b. p. 320°), distinct from the known 2: 3: 5-tribromo com- 
pound. Tetrabromo-m-cresol, m. p. 196°, prepared in a way similar 
to that used for pentabromophenol (this vol., i, 133), gives, on 
treatment with benzene and aluminium chloride, 5-bromo-m-cresol, 
m. p. 54°, b. p. 255° (picryl derivative, m. p. 130°), converted by 
formaldehyde in the presence of aqueous sodium hydroxide into 
6-bromo-4-hydroxy-2-methylbenzyl alcohol, m. p. 154°. Although 
Auwers thought that halogenated phenols usually failed to give this 
Lederer and Manasse reaction, it is found to occur in other cases, 
3:5-dibromophenol giving 2: 6-dibromo-p-hydroxybenzyl alcohol, 
m. p. 180°, and 2: 6-dibromo-p-cresol giving 2 : 6-dibromo-3 : 5-di- 
(hydroxymethyl)-p-cresol, m. p. 235°. G. M. B. 


Nitro Derivatives of Diphenyl Ethylene Ether. C. Dosios 
and T. Tsatsas (Compt. rend., 1925, 180, 1275—1277).—Diphenyl 
ethylene ether has not previously been directly nitrated, but the 
isomeric dinitro derivatives have been obtained (cf. Weddige, A., 
1880, 316) by the action of ethylene dibromide on the alkali salts 
of the corresponding nitrophenols. Sodium 2 : 4-dinitrophenoxide 
does not react with ethylene dibromide, but the disodium salt of 
glycol reacts with fused chloro-2 : 4-dinitrobenzene with deflagration, 
the reaction proceeding smoothly if the disodium salt of glycol is 
added in small portions.. The yellow 2: 4: 2’ : 4'-tetranitrodiphenyl 
ethylene ether thus obtained has m. p. 215-2° (corr.). The same 
product is obtained by nitration of diphenyl ethylene ether at 
—10° with fuming nitric acid. By reduction of the tetranitro 
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compound with stannous chloride, 2:4: 2’ : 4’-tetraminodiphenyl 
ethylene ether is produced, a colourless compound which becomes 
brown when exposed to air, and couples with diazotised aniline, 
giving an orange coloration. L. F. H. 


C-Alkylation (Nucleus Alkylation) of Phenols. L. Ciaisen 
[with F. Kremers, F. Rotu, and E. TietTzE] (Annalen, 1925, 442, 
210—245).—A detailed account of work previously abstracted in 
part (A., 1923, i, 1094). The formation of O- or C-alky] derivatives 
by the action of alkyl halides on the sodium or potassium derivatives 
of monohydric phenols depends on the solvent employed, the 
C-derivatives preponderating in non-dissociating media, whereas 
O-compounds are produced in dissociating solvents. Further, the 
tendency towards the production of C-derivatives increases with 
increasing mobility of the halogen atom of the halide. The follow- 
ing compounds do not appear to have been described previously : 
phenyl «-methyl-A®-butenyl ether, b. p. 96—98°/13 mm., di5 0-9510; 
o-a-methyl-A®-butenylphenol, b. p. 245°/750 mm., 118—119°/12 mm., 
di; 0-993, which yields a phenylcarbamate, C,,H,,ON,, m. p. 107— 
109°, and is converted by glacial acetic acid and hydrogen bromide 
into 3-methyl-2-ethylcoumaran or 2 : 4-dimethylchroman, b. p. 225— 
226°/753 mm.; phenylcarbamate of 2-a-methyl-A®-butenyl-p-cresol, 
m. p. 96°-5—98-5°; 2 : b. p. 171— 
173°/15 mm.; 3: 5-dimethyl-2-ethylcoumaran (or 2: 4 : 6-trimethyl- 
chroman), b. p. 243-5—244-5°/atmos. pressure, 118—120°/15 mm. ; 
3 : 5-dimethyl-2-ethyl-7-«-methyl-A*-butenylcoumaran (or 2: 4 : 6-tri- 
methyl-8-a-methyl-A®-butenylchroman), b. p. 294—296°/atmos. pres- 
sure, 163—165°/15 mm.; phenyl cinnamyl ether, m. p. 66—66-5°, 
b. p. 190°/13 mm.; p-tolyl cinnamyl ether, m. p. 7T8—79°; phenyl 
y-phenylpropyl ether, b. p. 171—173°/11 mm., m. p. 27-5—28-5°; 
o-benzyl-p-cresol, b. p. 180—182°/12 mm. (phenylcarbamate, m. p. 
144-5—145°); 2: 6-dibenzyl-p-cresol, b. p. 250—252°/12 '« 

H. W. 


Constitution of Disulphoxides. H. Guman, L. E. Smita, 
and H. H. Parker (J. Amer. Chem. Soc., 1925, 47, 851—860).— 
When di-p-tolyl disulphoxide is added to 1-5—2-5 equivalents of 
magnesium benzyl chloride in ether, and the mixture refluxed for 
an hour before hydrolysis, p-tolyl benzyl sulphoxide and p-toluene- 
sulphonic acid are obtained. If equivalent quantities of the 
reactants are employed, and the mixture is hydrolysed without being 
boiled, the products are p-tolyl benzyl sulphoxide, p-toluene- 
sulphinic acid, and p-tolyl benzyl sulphide. The sulphoxide is 
probably derived from the sulphinic acid and the Grignard reagent, 
as when the magnesium benzy] chloride (1 equivalent) is added to the 
boiling ethereal solution of the disulphoxide the sole products are 
p-tolyl benzyl sulphide and p-toluenesulphinic acid. Reactions 
between di-p-tolyl disulphoxide and magnesium phenyl bromide, 
magnesium p-tolyl bromide, and magnesium methy] iodide afforded, 
similarly, sulphides containing the radical attached to the magnesium 
atom and the p-tolyl group, and either p-toluene-sulphinic or 
-sulphonic acid, the former when the ethereal] layer of the hydrolysed 
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reaction mixture is extracted with dilute alkali, the latter when it 
is steam-distilled. The formation of the above products is in 
agreement with either the anhydride (R-SO-O-SR) or thiosulphonic 
ester (R°SO,°SR) structure for the disulphoxides. The disulphoxide 
structure (R*SO-SO-R) would require reduction of an intermediately 
formed sulphoxide by the Grignard reagent to explain the formation 
of the sulphide, whilst p-tolyl benzyl sulphoxide is not reduced by 
magnesium benzyl chloride in boiling ethereal solution. When 
p-toluenesulphonyl chloride is treated with p-thiocresol or n-butyl 
mercaptan and potassium hydroxide in dry ether at 0°, di-p-tolyl 
disulphide, or di-n-butyl disulphide, b. p. 110—113°/15 mm., nj 
1-494; d? 0-930, respectively, is obtained, apparently according to 
the scheme (1) Me-C,H,SO,Cl+-RSK —> 
H,0; (2) Me:C,H,SO,K+RS-‘SR. This 
scheme, which formulates the disulphoxide as a thiosulphonic ester 
in equation (2), is supported by the smooth formation of di-p-tolyl 
disulphide from di-p-tolyl disulphoxide, thiocresol, and potassium 
hydroxide in dry ether at 0°. Further, phenyl p-toluenesulphonate, 
when treated with magnesium p-thiotolyl iodide, Me-C,H,S-Mgl, 
gives di-p-tolyl disulphide instead of the expected p-tolyl p-toluene- 
sulphonate. As di-p-tolyl disulphoxide also affords di-p-tolyl 
disulphide when treated with magnesium p-thiotolyl iodide, it is 
concluded that the thiosulphonate is formed intermediately and is 
identical with the disulphoxide. The oxidation of the disulphoxide 
to the disulphone with hydrogen peroxide in acetic anhydride is 
explained on the thiosulphonic ester or the disulphoxide structure, 
but the latter has been shown (Gibson and Smiles, A., 1924, i, 275) 


to be untenable. F.G. W 
[Valency Problem of Sulphur.] W. Srermnxorr (Ber., 1925, 
58, [B], 785).—A reply to Lecher (this vol., i, 390). H. W. 


Thermochemical Study of the Sodium Derivatives of 
cycloHexanol. G. Cauquit (Compt. rend., 1925, 180, 1207— 
1210)—On warming excess of cyclohexanol with sodium, the 
compound C,H,,;ONa,5C,H,,-OH is obtained, and this on heating 
in a current of hydrogen yields sodium cyclohexanoxide, a white 
powder. Sodium hydroxide in aqueous solution, however, does 
not react with cyclohexanol at the ordinary temperature and the 
sodium derivative is completely dissociated in aqueous solution, as 
are the sodium derivatives of the simple open-chain alcohols. From 
this fact and the measured heat of fusion of cyclohexanol and heat of 
solution of sodium cyclohexanoxide, the following equation is deduced : 
C,H, ,‘OH(solid)-+ cal. 
The heat, of reaction is greater than that of acyclic secondary alcohols 
and as great as that of open-chain primary alcohols and is, as in 
the case of phenol, 2 cal. in excess of that required by Forcrand’s 
theory (A., 1900, ii, 527, 528) for aliphatic alcohols. L. F. H. 

Alternating Effect in Carbon Chains. II. Directing 
Influence of the «-Methoxyvinyl Group in Aromatic Sub- 
stitution. C.K. Incoup and E. H. Incoup (J. Chem. Soc., 1925, 
127, 870—875).—When the nitroso group is selected as the 
VOL. CXXVIII. i. aa 
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directive substituent (cf. this vol., i, 646), complicating factors are 
introduced in that two competing negative key-atoms are present 
and the group is attached to the benzene ring by an atom containing a 
“lone-pair ” of electrons. The selection of the «-methoxyviny]l group 
eliminates these factors, retaining the condition that opposite forecasts 
as to its directive effect shall flow from the simple application of the 
principles of alternating affinity and induced polarity. The almost 
exclusive ortho—para nitration of «-methoxystyrene is in accordance 
with the hypothesis of alternating affinity-demand. M. J. 


Derivatives of Citronellol and their Optical Rotations. 
H. Rupe and R. RinpERKNECcHT (Helv. Chim. Acta, 1925, 8, 169— 
178; cf. A., 1924, i, 709).—Bromination of citronellol by means of 
phosphorus tribromide usually gives a product containing phos- 
phorus tribromide which is very difficult to separate. Citronellyl 
bromide, CH,:-CMe-[CH,],*CHMe-CH,°CH,Br, b. p. 102-5—103°/10 
mm., d? 1-0923, [«}} —5-218°, is obtained pure in 70—75% yield 
under the special conditions described. Added to activated 
magnesium in ether solution, the bromide reacts with benzaldehyde 
to form phenylcitronellylcarbinol, CygH,)°CHPh°OH, b. p. 186— 
190°/10 mm., together with a small amount of dicitronellyl, C.,H,.. 
Phenylcitronellylamine (citronellylaniline), Cy,.H,;N, b. p. 178°/10 
mm.; 92°/0-05—0-1 mm., 0-0196, 2-021°, which becomes 
coloured in the air, is obtained on heating the bromide with aniline 
at 100°; the hydrochloride, m. p. 78—79°, contains more than | mol. 
but less than 2 mols. of hydrogen chloride; the chloroplatinate, 
C39H;,N,Cl,Pt, forms pale greenish-yellow needles which blacken 
on keeping. The acetyl derivative of phenylcitronellylamine, a 
pleasant-smelling oil, has b. p. 198°/13 mm., and the benzoyl 
derivative, b. p. 242—244°. The nitrosoamine, C,jH,9°NPh-NO, a 
reddish-yellow oil, cannot be distilled at 10 mm. without decom- 
position. as-Phenylcitronellylhydrazine, b. p. 
186°/10 mm., 110°/0-05—0-01 mm., d? 0-9352, [«]f 3-507°, a colourless 
oil which darkens in the air, is obtained on treating a cooled acetic 
acid solution of the amine with sodium nitrite followed by reduction 
with zinc powder ; it is purified by forming the citrate, C,.H,,0,N,, 
m. p. 129-5°. The hydrazine is strongly reducing, and reacts with 
aldehydes and ketones, but no solid hydrazones could be obtained. 
With methyl ethyl ketone the hydrazone, C4gH,9*NPh-N:CMeEt, 
b. p. 187°/10 mm., is obtained as a light yellow oil which rapidly 
darkens. Benzaldehydephenylcitronellylhydrazone, b. p. 
250°/10 mm., is accompanied by a small amount of a crystalline 
compound, m. p. 161—162°, probably an isomeride. p-Tolyl- 
citronellylamine, C,,H,,N, has b. p. 186°/10 mm.; it forms the 
hydrazine, CyH»N», b- p. 193-5°/10 mm. (citrate, m. p. 134-5°), 


which, like the corresponding phenyl compound, gives no solid 
hydrazones and only that from benzaldehyde can be distilled 
without decomposition. A. C. 


Molecular Transpositions. Preparation and Dehydration of 
some £@-Diarylethyl and Diarylalkylethyl Alcohols. P. 
and AMacat (Compt. rend., 1924, 179, 899—901).—The 


q 
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method of alkylating esters of diphenylacetic acid (Ramart, 
A., 1924, i, 286) is applied to derivatives of phenyl-p-tolylacetic 
acid; the reaction is general, but the yields are smaller than in the 
previous case. Reduction of these esters by means of sodium and 
alcohol gives the corresponding primary alcohols. (§-Phenyl- 
8-p-tolylethy] alcohol is transformed on dehydration into s-phenyl-p- 
tolylethylene, and in the case of 68-diphenylethyl alcohol a phenyl 
group undergoes similar change of position (cf. Hepp, A., 1874, 
368). Similarly, $$-diphenylpropyl alcohol is converted into 
methylstilbene (cf. Korolev, J. Russ. Phys. Chem. Soc., 1918, 50, 77). 
The following are described: benzyl phenyl-p-tolylacetate, b. p. 
252°/12 mm.; benzyl phenyl-p-tolylbenzylacetate, m. p. 83—84°, 
b. p. 265°/5 mm.; phenyl-p-tolylbenzylacetic acid, m. p. 145—146° ; 
benzyl aa-phenyl-p-tolylpropionate, b. p. 254°/12 mm.; aa-phenyl- 
p-tolylpropionic acid, m. p. 128°; §-phenyl-B-p-tolylethyl alcohol, 
m. p. 45—46°, b. p. 194°/12 mm.; B8y-triphenylpropyl alcohol, m. p. 
79°, b. p. 232—235°/14 mm. H. J. E. 


Synthesis of Glycols from Atrolactinic Acid. R. RocER 
(J.Chem. Soc., 1925, 127, 518—523 ; cf. McKenzie, T., 1904, 85, 1249; 
1906, 89, 365; McKenzie and Wren, T., 1906, 89, 688; McKenzie 
and Miiller, T., 1909, 95, 544)—-Magnesium methyl iodide reacts 
with ethyl atrolactinate under the usual conditions to give only 
small amounts of the pinacol (cf. McKenzie and Miller, loc. cit.) 
but at 100° under the conditions described it forms @-phenyl-y- 
methylbutylene @y-glycol, OH-CPhMe-CMe,OH, m. p. 83-5—84-5° 
in 37% yield. A poor yield of the same glycol is obtained by the 
action of magnesium methyl iodide on ethyl benzoylformate, and 
the yield is not improved by using anisole as the Grignard medium. 

The results of Meerwein (A., 1920, i, 2) on the action of Grignard 
reagents on ethyl glycollate and on ethyl oxalate and those of 
Bouvet (A., 1915, i, 766) are discussed. It is pointed out that the 
selective action of Grignard reagents may depend on the practical 
conditions employed (cf. Hepworth, T., 1919, 115, 1203), but that 
in some cases there is a total inability of the carbethoxy group to 
react completely. This selective action may be accounted for in two 
ways. First, the two reactions: (a) ester —>hydroxy ester, 
(6) hydroxy ester —> pinacol, possess very different velocities, the 
second stage being the slower. Secondly, spatial effects lead to a 
complex which is not prone to attack by the reagent (cf. McKenzie 
and Wren, T., 1908, 93, 312; 1910, 97, 473). The activity of 
ethyl atrolactinate appears to fall between the extremes of those 
of the differently substituted glycollic acids, from ethyl dimethyl- 
glycollate which contains two groups of moderate saturation 
capacity (Meerwein and Tiffeneau) and reacts with most Grignard 
reagents, to ethyl diethylglycollate which reacts only partly with 
a group of low saturation capacity such as ethyl, giving the hydroxy- 
ketone. Magnesium ethyl bromide gave only meagre yields of a 
glycol under the conditions employed above with magnesium 
methyl bromide, but on heating 1 mol. of ethyl atrolactinate 
with 12 mols. of magnesium ethyl bromide for 20—25 hrs. a 65% 
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yield of 8-phenyl-y-ethylamylene ®y-glycol, OH*CPhMe-CEt,-OH, 
m. p. 70—71°, camphoraceous odour with sulphuric acid (d 1-55), 
is obtained. With magnesium phenyl bromide, a good yield of 
aaB-triphenylpropylene «8-glycol, OH*CPhMe-CPh,°OH, m. p. 76—-77°, 
was obtained after heating for 9 hrs. The same glycol was also 
obtained in good yields by (1) the action of magnesium methyl 
iodide (6 mols.) on phenylbenzoin and (2) the action of magnesium 
phenyl bromide (4 mols.) on methylbenzoin. A.C. 


Condensation of Carbon Tetrachloride and Phenol: Aurin. 
M. GomBere and H. R. Snow (J. Amer. Chem. Soc., 1925, 47, 198— 
211).—When phenol (330 g.) and carbon tetrachloride (154 g.) 
are heated at 135° for 18 hrs. under a reflux condenser with zinc 
chloride (50 g.), aurin (90—94 g.) is obtained, together with 
p-hydroxyphenylfluorone (25 g.), 2:4’: 4’-trihydroxytriphenyl- 
carbinol (15 g.), leuco-aurin (20 g.), p-hydroxyphenylxanthene 
(7 g.), small amounts of ketones, and a trace of phenyl carbonate. 

The primary reaction is the formation of diphenoxydichloro- 
methane (cf. Gomberg and Jickling, A., 1916, i, 29). If water is 
present, this is hydrolysed to phenyl carbonate, and the latter 
can be prepared in 50% yield, calculated on the phenol used, by 
replacing the necessary proportion of zine chloride by zinc oxide 
in the above condensation. In absence of water, rearrangement 
takes place under the influence of the hydrogen chloride produced, 
4 : 4’-dihydroxybenzophenone chloride, with a small proportion of 
the 2 : 4’-isomeride, being formed. Hydrolysis at this stage affords 
a good method for the preparation of 4 : 4’-dihydroxybenzophenone. 
Continued reaction next results in the condensation of the above keto 
chlorides with phenol, with formation of 4: 4’: 4’’-, 2:2’: 4’-, and 
2:4’: 4’’-trihydroxytriphenylmethyl chlorides. Aurin results by 
elimination of hydrogen chloride from the first of these. The 
second forms, in part, an isomeride of aurin, and in part, by loss of 
hydrogen, the compound (I), which then loses hydrogen chloride 
with formation of p-hydroxyphenylfluorone (IL), orange-red, m. p. 
285—295° (decomp.) (cf. Baeyer, A., 1907, i, 757), whilst the last 
affords, on hydrolysis, the corresponding carbinol, which was 
identified by conversion into 2: 4’ : 4’’-trimethoxytriphenylmethane, 
m. p. 113—114°, identical with that obtained by the Grignard 
reaction from o-iodoanisole and 4: 4’-dimethoxybenzophenone. 
The hydrogen, liberated as above, gives rise to the presence, in the 
final product, of leuco-aurin, and p-hydroxyphenylxanthene, m. p. 
148—150° (decomp.). p-Acetoxyphenylfluorone, m. p. 204—205°, 


Cl C,H, OH OH C,H, OAc 
OH 
C (I.) C (II.) 
| | log gaa” 


and p-acetoxyphenyl-3-acetoxyxanthydrol (III), m. p. 138—140°, 
were obtained by acetylating p-hydroxyphenylfluorone. p-Methoxy- 
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phenylfluorone, orange, m. p. 206—208°, and p-methoxryphenyl- 
3-methoxyxanthydrol, m. p. 112—114°, obtained by methylation of 
p-hydroxyphenylfluorone, and by Grignard syntheses from p-iodo- 
anisole and 3-hydroxyxanthone (cf. Baeyer, A., 1910, i, 249; 
Ullmann and Denzler, A., 1907, i, 142) and 3-methoxyxanthone 
(cf. Gomberg and West, A., 1913, i, 72), respectively, are described. 
p-Methoxyphenylfluorone is demethylated when heated with 
aluminium chloride in antimony trichloride. »-Hydroxyphenyl- 
fluorone is oxidised, when warmed with sodium hydroxide solution, 
to 2 : 4’-dihydroxybenzophenone. 

Aurin forms compounds with the following solvents: acetic acid 
and benzene, 2C,,H,,0;,2C,H,0,,C,H,; acetic acid and water, 
acetone (+1-5 mols.); methyl ethyl 
ketone (+1 mol.); and ether (+1 mol.). Aurin hydrochloride 
erystallises with alcohol (1 mol.) (cf. Dale and Schorlemmer, J. Chem. 
Soc., 1879, 35, 154), acetic acid (2 mols.), or water (2 mols.). When 
aurin is precipitated, at 60—70°, by hydrochloric acid from 
its solution in sodium hydroxide, 4: 4’ : 4’’-trihydroxytriphenyl- 
carbinol monohydrate can be obtained as purple crystals which 
gradual’y lose 2 mols. of water. Triacetylaurin, m. p. 172—173°, 
is obtained without by-products (cf. Herzig, A., 1896, i, 486) by 
acetylating aurin. T'ri-p-acetoxytriphenylmethyl chloride (+-C,H;), 
m. p. 168—174° (decomp.), obtained by the action of acetyl chloride 
on triacetylaurin in benzene, loses acetyl chloride when heated, 
with formation of diacetylaurin. When treated with molecular 
silver in bromobenzene solution in presence of oxygen, the above 
chloromethane yields tri-p-acetoxytriphenylmethyl peroxide, m. p. 
184—185°. Tribenzoylaurin, m. p. 190—191°, forms compounds 
with the following solvents: benzene (1-5 mols.); acetic acid, 
alcohol, carbon tetrachloride, acetone (1 mol.); methyl ethyl ketone, 
methyl propyl ketone (0-5 mol.). 'ri-p-benzoxytriphenylmethyl 
chloride (+C,H,), m. p. 172—174° after losing benzene, and tri- 
p-benzoxytriphenylmethyl peroxide (+-CHCl,), m. p. 218° after losing 
chloroform at 100°, are described. Aurin is oxidised to 4: 4’-di- 
hydroxybenzophenone when air is drawn through its cold solution 
in sodium hydroxide. [Cf. B., 1925, 309.] F. G. W. 


Rearrangement of Diphenyl-p-tolylacethydroxamic Acid. 
C. D. Hurp and H. J. Brownstern (J. Amer. Chem. Soc., 1925, 47, 
174—178).—Diphenyl-p-tolylacethydroxamic acid, m. p. 146-5° 
(acetyl derivative, m. p. 135°), was prepared by the action of 
hydroxylamine on diphenyl]-p-tolylacetyl chloride (cf. Bistrzycki 
and Landtewing, A., 1908, i, 270). When the acetyl derivative is 
treated with alcoholic potassium or sodium hydroxide, the corres- 
ponding metallic salts are obtained only in an impure condition, 
and in small yield, the bulk of the material undergoing a Lossen 
rearrangement with formation of diphenyl-p-tolylmethylurethane, 
m. p. 116—118° after softening at 114°, and diphenyl-p-tolylmethyl- 
carbimide, the latter being identified by its conversion, when heated 
with aniline, into 


| 
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Reaction between Metallic Sodium and Aromatic Aldehydes, 
Ketones, and Esters. II. Esters. F. F. Bricker (J. Amer. 
Chem. Soc., 1925, 47, 229—239; cf. this vol., i, 37).—When pheny] 
benzoate is treated with 1 mol. of sodium in absolute ether, with 
exclusion of air, the metal dissolves and an intense brown-red 
solution is obtained which contains the tervalent carbon compound 
(I) in equilibrium with its dimeride (II). The latter separates as 
a flocculent precipitate and passes spontaneously into benzil and 


PhO-CPh(ONa) — 
CPh(ONa)-CPh(ONa) 


sodium phenoxide (cf. Scheibler and Voss, A., 1920, i, 366). The 
benzil reacts with some of the sodium (cf. Beckmann and Paul, A., 
1892, 169) with formation of the tervalent carbon compound (III), 
which then tautomerises into the disodium salt of stilbenediol. 
Addition of water to the reaction mixture and acidification affords 
phenol, a trace of benzoic acid, benzil, phenyl benzoate, and benzoin, 
the latter arising from the stilbenediol by rearrangement. 

When 2 mols. of sodium are applied per mol. of ester in a mixture 
of ether and benzene, phenol is obtained in amount almost equal to 
that which would be derived by complete elimination of sodium 
phenoxide from the ester-sodium compound, together with traces 
of benzoic acid and benzoin. If bromobenzene is present, it reacts 
with the disodium derivative (IV) to form (V), which is converted 

(IV.) PhO-CPhNa-ONa (V.) PhO-CPh,-ONa 
into benzophenone by loss of sodium phenoxide. The ketone 
then forms the disodium derivative, CPh,Na(ONa), which reacts 
with bromobenzene to yield the sodium salt of triphenylcarbinol 
(cf. Acree, A., 1903, i, 724; Frey, A., 1896, i, 99). Phenyl hexa- 
hydrobenzoate, b. p. 160—163°/15 mm., and ethyl hexahydrobenzoate 
yield, when treated with 1 mol. of sodium, phenol and ethyl] alcohol 
respectively, with other products; benzyl benzoate affords benzyl 
alcohol and a high-boiling liquid; phenyl a-naphthoate affords 
phenol and, apparently, the naphthalene analogue of "a '« 


Reactivity of Antimony Halides with certain Aromatic 
Compounds. II. E. VANSTONE W. G. MESSENGER] 
(J. Chem. Soc., 1925, 127, 550—552; cf. T., 1914, 105, 1491).—The 
behaviour of compounds of the type Ph-«:8-Ph (Vanstone, loc. cit.) 
has been investigated. Benzanilide forms mixtures with antimony 
halides which are dark red when liquid and reddish-brown when 
solid. Curves connecting the melting points of the mixtures with the 
percentages of the constituents consist of four branches and show 
that in each system two stable compounds are formed : 

2SbX,,NHPh-COPh 
and SbX,,NHPh-COPh. For the trichloride, the respective m. p. 
at the maxima are 99° and 112°. The system containing the 
tribromide has only one maximum corresponding with 
SbBr,,NHPh-COPh, 
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m. p. 116°; the compound with 2SbBr, is unstable and decomposes 
below its m. p. In general, the reactivity of benzanilide towards 
antimony halides is closely allied to that of toluene. Benzyl- 
aniline differs from the other similar aromatic compounds investi- 
gated in its reduced activity towards antimony halides. The 
mixtures (both liquid and solid) are dark green, and only one 
stable compound, CH,Ph-NHPh,SbCl,[SbBr,], is formed. 
A. C. 


Bromonovocaine. J. FrREJKA and J. VirHa (Pub. Fac. Sci. 
Univ. Masaryk, 1925, No. 48, 1—22).—2-Bromo-p-aminobenzoic acid 
reacts with ethylene chlorohydrin to give 8-chloroethyl 2-bromo- 
p-aminobenzoate, m. p. 123—124°, which on treatment with diethyl- 
amine gives 8-diethylaminoethyl 2-bromo-p-aminobenzoate, m. p. 
130—131° (hydrochloride, m. p. 172—173°), the base of bromo- 
novocaine. The following new substances are described : the silver 
salt, m. p. 234°, the lead salt, and the ethyl ester, m. p. 125°, 
of 2-bromo-p-aminobenzoic acid; 2-bromo-p-nitrobenzoyl chloride, 
m. p. 132—133°; -chloroethyl 2-bromo-p-nitrobenzoate, m. p. 
59—60°; ethylene di-2-bromo-p-nitrobenzoaie, m. p. 134—135°; 
3 : 3'-dibromoazobenzene-4 : 4'-dicarboxylic acid, m. p. above 300° 
(formed on reduction of 2-bromo-p-nitrobenzoic acid with zinc 
and alkali, the corresponding hydrazine first formed being oxidised 
with air), its silver salt, and its glycol ester. B. F. 


Syntheses by Means of Organic Peroxides. IV. Action 
of Benzoyl Peroxide on Diphenyl. H. Gertissen and P. H. 
Hermans (Ber., 1925, 58, [.B], 764—765).—The action of benzoyl 
peroxide on molten diphenyl! leads to the formation of benzene in 
addition to 1:4-diphenylbenzene and bisdiphenylyl reported 
previously (this vol., i, 379), thus indicating the production of 
benzoic esters. The yield of polyphenylenes can be increased by 
moderating the temperature of the reaction, which should be 
maintained below 95°. H. W. 


Syntheses by Means of Organic Peroxides. V. Action 
of Benzoyl Peroxide on Alcohols. H. Grxissen and P. H. 
Hermans (Ber., 1925, 58, [B], 765—770; cf. this vol., i, 379).— 
The action of benzoyl peroxide on isobutyl alcohol occurs mainly 
according to the scheme (PhCO-O),+-C,H,O*-H —> PhCO-0-0C,H,+ 
C.,H,+CO, and Ph-CO,H+ Ph:0°-C,H,+CO,. isoButyl perbenzoate 
is not found as such among the products, its place being taken by 
a mixture of o- and p-isobutoxybenzoic acids and small amounts 
of isobutyl salicylate. Benzene is produced in quantity. In 
contrast to the observations made with hydrocarbons, the second 
reaction occurs to only a very limited extent; the formation of 
phenol when the neutral and unsaponifiable portions of the reaction 
products are treated with aluminium chloride probably indicates 
the original presence of its isobutyl ether. The observation that 
noticeably less carbon dioxide is evolved in the reaction with 
alcohols than with hydrocarbons indicates that the action 
(PhCO-O),+ R-OH —> PhCO-0-OH+Ph:CO,R also occurs; this 
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is supported by the isolation of isobutaldehyde (formed by the action 
of the per-acid on excess of isobutyl alcohol) and isobutyl benzoate 
in nad ptienarut quantity than could be formed by the action of the 
alcohol on benzoic acid produced in the change. The isolation of 
p-phenylbenzoic acid from benzoyl peroxide and toluene, isobutyl 
alcohol, or acetic acid indicates that it is formed by the decom- 
position of the peroxide itself. Benzoyl peroxide and_ boiling 
absolute ethyl alcohol yield carbon dioxide, acetaldehyde, benzene, 
and ethyl benzoate. The peroxide reacts very slowly if at all with 
boiling methyl! alcohol. H. W. 


Syntheses by Means of Organic Peroxides. VI. Action 
of Benzoyl Peroxide on Acetic Acid. H. GrELissEn and P. H. 
Hermans (Ber., 1925, 58, [B], 770—772; cf. this vol., i, 545).— 
When heated over boiling water, benzoyl peroxide and glacial 
acetic acid give much resinous matter, carbon dioxide, benzene, 

henyl acetate, benzoic and acetylsalicylic acids; p-pheny]l- 
Ranintle acid is also produced (cf. preceding abstract). H. W. 


Ethyl Anisylidene-p-aminocinnamate. G. FRIEDEL (Compt. 
rend., 1925, 180, 892—895; cf. A., 1923, ii, 223).—Feldtkeller and 
Walter’s conclusions as to the existence of four crystalline liquid 
phases of ethyl anisylidene-p-aminocinnamate (Z. Kryst., 1924, 
60, 349) are unjustifiable. When the substance is heated, melting 
occurs at 107°, when a smectic and a nematic phase co-exist in 
equilibrium. When 114° is reached, the former has disappeared, 
and at 133° the nematic phase passes into an amorphous form. 
On cooling, the nematic phase reappears at 133° and the smectic 
at 114°, but, owing to supercooling, crystallisation does not occur 
at 107°; at 98°, all the nematic form has disappeared. The 
temperatures 98° and 114° are not definite transformation points, 
comparable with those of a pure substance, but depend on the 
composition of the mixture. F. M. H. 


Preparation of Optically Active Primary Alcohols. F. 
BEecHERER (Helv. Chim. Acta, 1925, 8, 184—195).—It was thought 
that the introduction of the phenyl group into citronellol might 
increase its optical rotation. Phenylacetonitrile on treatment with 
sodamide in absolute ether yields a sodio derivative (in benzene 
the yield is much reduced by the formation of resinous products), 
which reacts with citronellyl bromide with formation of phenyl- 
citronellylacetonitrile, CygH,°CHPh:CN, b. p. 191—192°/10 mm. 
in 93% yield. On hydrolysis by means of potassium methoxide, 
this gives phenylcitronellylacetic acid, CygH,,0., b. p. 145—147°/ 
0-01 mm., d? 0-9823, [a] 6-98°; methyl ester, b. p. 19O—191°/9 mm., 
104°/0-01 mm.; ethyl ester, b. p. 192—193°/9 mm. Attempts to 
reduce these esters to primary alcohols by the method of Bouveault 
and Blanc resulted only in the formation of resinous products. 
Dihydrocitronellol on bromination by means of phosphorus tri- 
bromide gave dihydrocitroneilyl bromide, b. p. 96°, unaccompanied 
by any phosphorus additive product (cf. this vol., i, 658), in almost 
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quantitative a Ethyl 1-hydroxy-3-methylcyclohexylacetate, 
GH C(OH)-CH,-CO,Et, b. p. 126—128°/10 mm., 


was prepared from 3-methylcyclohexanone and ethyl bromoacetate, 
by a modification of Wallach’s method, in 84% yield. Heating it 
with formic acid converts it into 3-methylcyclohexylidene-1-acetic 
acid, C,H,..-CH-CO,H, b. p. 143—145°/12 mm., and ethyl 3-methyl- 
cyclohexylidene-1-acetate, b. p. 107—108°/12 mm. The latter on 
reduction by Bouveault and Blanc’s method gives a rather poor 
yield of 3-methylcyclohexylethyl alcohol, b. p. 99—102°/12 mm., 
having an odour like that of guaiacol. Ethyl 3-methylcyclohexyl- 
idene-1-acetate on reduction with hydrogen in the presence of nickel 
gives ethyl 3-methylcyclohexylacetate, C,H,,°CH,°CO,Et, b. p. 104-5°/ 
12 mm.; reduction of this substance with sodium ethoxide gives 
a very small yield of alcohol. 3-Methylcyclohexanone reacts with 
ethyl «-bromopropionate and zinc to form ethyl 1-hydroxy-«-3- 
methyleyclohexylpropionate, C,H,.(O0H)*CHMe-CO,Et, b. p. 128— 
129°/12 mm. (86° yield), an oil with a strong odour of mint, which, 
when heated with formic acid, yields ethyl «-3-methylcyclohexyl- 
idenepropionate, C,H,..CMe:CO,Et, together with the free acid, 
b. p. 146—148°/12 mm. The ester on reduction gives a small 
yield of 8-3-methylcyclohexylpropyl alcohol, b. p. 104—105°/12 mm. 
The reduction of the hydroxy ester or the hydrolysis of ethyl 
yields «-1l-hydroxy-3- 
methyleyclohexylpropionic acid, b. p. 175°/12 mm., and a compound, 
b. p. 80°/vac. 

Tetrahydrocarvone on treatment with ethyl bromoacetate and 
zine gives ethyl 1-hydroxy-2-methyl-5-isopropyleyclohexylacetate, b. p. 
150—151°/12 mm., as main product, with much resinous matter. 
Heating with formic acid or aluminium phosphate caused no 
dehydration, but boiling with phosphoric acid gave ethyl 2-methyl- 
5-isopropyleyclohexylidene-1-acetate, b. p. 140— 
142°/12 mm., together with unaltered hydroxy ester and resinous 
matter. Reduction of this ester gave impure 2-methyl-5-isopropyl- 
cyclohexylethyl alcohol, b. p. 120—130°. The non-volatile residue 
was sodium 2-methyl-5-isopropylcyclohexylideneacetate. Ethyl 
a-1-hydroxy-2-methyl-5-isopropyleyclohexylpropionate, b. p. 155— 
156°/12 mm., was obtained from tetrahydrocarvone and ethyl 
bromopropionate and zinc, together with much resinous and non- 
distillable products. On heating with phosphoric acid, it forms 
ethyl u-2-methyl-5-isopropylcyclohexylidenepropionate, b. p. 141— 
142°/12 mm., a mobile oil with a pleasant, aromatic odour. Reduc- 
tion of the unsaturated ester by Bouveault and Blanc’s method 
gave a 12% yield of @-2-methyl-5-isopropylcyclohexylpropyl alcohol, 
b. p. 127—131°/12 mm., having the unpleasant phenol-like odour 
characteristic of other homologues of this series. The greater 
part of the ester was hydrolysed to «-2-methyl-5-isopropylcyclo- 
hexylidenepropionic acid, b. p. 173—175°/12 mm. A. C. 


Hydrogenation of Diphenyl-o-carboxylic Acid. J. RanepDo 
and A. Lion (Anal. Fis. Quim., 1925, 23, 113—117).—By the 
aa* 
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hydrogenation of diphenyl-o-carboxylic acid two isomeric acids 
having the empirical formula C,,H,.O, are obtained. The first, 
obtained by catalytic hydrogenation in the presence of platinum- 
black, has m. p. 89°. The other, obtained by partial reduction 
with sodium and amyl alcohol and subsequent catalytic hydro- 
genation, has m. p. 69°. The ammonium and calcium salts of the 
first acid are much less soluble in water than those of ae a. 


Reciprocal Changes of the Isomeric O- and N-Acyl- 
salicoylamides, and the Constitution of Acylsalicoylimide 
Salts. R. Anscntrz, H. H. Kuckertz, F. Krone, 
K. RrepenkrROGER, and C. ZerBe (Annalen, 1925, 442, 18—46; 
cf. A., 1924, i, 18)—The interconversion of O- and N-acylsalicoyl- 
amides may be due to the formation of secondary linkings which 
change in either direction to full valency linkings under the influence 
of light, heat, electricity, or chemical reaction : 


CO CO 


=< | | 
O-Acylsalicoylamide. N-Acylsalicoylamide. 


(cf. McConnan and Titherley, T., 1906, 89, 1318). For such intra- 
molecular changes and also for the formation of salts of the N-acyl 
compounds, the presence of a free hydroxyl group in the ortho 
position to carboxyl is essential. Since di-p-hydroxybenzimide, 
(HO-C,H,°CO),NH, forms no ammonium salt, the formula pre- 
viously proposed for the silver salt of N-benzoylsalicoylamide 
(Einhorn and Schupp, A., 1905, i, 778) and the ammonium salt 
of disalicoylimide (Anschiitz, A., 1920, i, 48) are insufficient. Since 
salicoylanilide, which contains an ortho phenolic hydroxyl group, 
also forms no ammonium salt, some further condition is necessary 
for the formation of such coloured salts. A study of the hydrolysis 
of o-methoxydibenzimide and similar compounds leads to the 
conclusion that in the hydrolysis of the methyl ethers of N-benzoyl- 
salicoylamides and disalicoylimides the amide group remains in 
combination with the stronger acid radical. 

The observation of McConnan (T., 1907, 94, 198) that o-2-hydroxy- 
benzoyloxybenzamide melts at 157°, resolidifying and melting again 
at 200°, could not be confirmed, and this substance on heating for 
5 mins. at 150° is completely converted into the isomeric disalicoy]l- 
amide without melting. The isomeric change is complete in 1 hr. 
at 140°, but does not take place at 130°. Similarly, 4-benzoyloxy- 
m-toluamide and O-m-hydroxytoluoyl-m-hydroxytoluamide (cf. A., 
1924, i, 1072) are converted completely into the corresponding 
imides without melting, whilst o-acetoxybenzamide, 4-acetoxy-m- 
toluamide, m-acetoxy-p-toluamide, 2-acetoxy-m-toluamide, o-benzoyl- 
oxybenzamide, and o0-2-methoxrybenzoyloxybenzamide are partly 
converted into the imide without melting, the observed m. p. 
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varying accordingly with the rate of heating. 4-Hydroxy-m- 
toluoylacetamide has m. p. 151—151-5°; 3-hydroxy-p-toluoylacet- 
amide, m. p. 148—148-5°; 2-hydroxy-m-toluoylacetamide, m. p. 
134—134-5°; benzoyl-4-hydroxy-m-toluamide, m. p. 206—207° 
(decomp.), and 2-0-methoxybenzoyloxybenzamide, m. p. 189—190°. 

[With H. Kuckertz.]|—In many cases, the conversion of the 
N-acyl into the isomeric O-acyl amides is incomplete, and the four 
N-acetyl amides described above are quite unchanged on boiling 
with acetic acid. This is because the temperature of the boiling 
acetic acid is above the stability limit previously found for the 
Q-acyl compound; consequently the conversion of N-acyl into 
O-acyl amides can only take place when this temperature limit 
for the O-acyl derivative lies above the boiling point of the acetic 
acid. Thus O-acetoxybenzamide (stability limit 100°) on boiling 
with toluene is converted into salicoylacetamide. 

[With K. Rrepenkrécer and H. Kuckertz.|—o-Monomethyl- 
disalicoylimide in chloroform solution on treatment with 
ammonia and then with methyl-alcoholic silver nitrate gives a 
silver salt, C,;H,,O,NAg+C,,H,,0,N, which with methyl iodide 
in benzene yields di-o-methoxybenzimide, m. p. 113—114°, hydro- 
lysed by sodium hydroxide to o-methoxybenzoic acid. 

[With H. H. Ascurenperc.]|—4-Methoxry-m-toluoyl chloride has 
b. p. 148°/20 mm.; 3-methoxy-p-toluoyl chloride, b. p. 149—151°/ 
14 mm.; 2-methoxy-m-toluoyl chloride, b. p. 116°/12 mm. Methyl 
4-methoxy-m-toluate has b. p. 128—130°/14 mm.; methyl 3-methoxy- 
p-toluate, b. p. 137—139°/14 mm., and methyl 2-methoxy-m-toluate, 
b. p. 114—116°/14 mm. N-Benzoyl-4-hydroxy-m-toluamide, m. p. 
206—207° (decomp.), obtained by the action of benzoyl chloride 
on p-hydroxytoluamide in pyridine, gives in methyl-alcoholic 
solution a sulphur-yellow silver salt, C,;H,,O,NAg. N-Benzoyl-4- 
methoxy-m-toluamide, m. p. 160-5—161°, with sodium hydroxide, 
yields benzoic acid and 4-methoxy-m-toluamide, m. p. 166°. N-Benz- 
oyl-3-hydroxy-p-toluamide has m. p. 169-5° (sulphur-yellow silver 
salt); the O-methyl derivative, m. p. 129°, is similarly decomposed 
into 3-methoxy-p-toluamide and benzoic acid. N-Benzoyl-2-hydroxy- 
m-toluamide has m. p. 147-5—148° (silver salt, sulphur-yellow) 
and its O-methyl derivative, yellow, m. p. 83°, on hydrolysis similarly 
yields 2-methoxy-m-toluamide and benzoic acid. 4-Hydroxy-4'- 
methoxydi-m-toluimide, m. p. 193—194°, on hydrolysis with sodium 
hydroxide yields 4-hydroxy-m-toluamide and 4-methoxy-m-toluic 
acid. 3-Hydroxy-3'-methoxydi-p-toluimide, m. p. 196—197°, and 
2-hydroxy-2'-methoxydi-m-toluimide, m. p. 93°, are decomposed 
similarly on hydrolysis. 

[With C. ZerBE.|—p-Hydroxybenzoyl chloride (Kopetschni and 
Karezag, A., 1914, i, 180) with p-toluidine in chloroform yields 
p-hydroxybenzoyl-p-toluidide, m. p. 203—204°. Di-p-hydroxybenz- 
imide, m. p. 215°, obtained by the action of hydrogen chloride on 
the molten amide at 190°, does not form salts. p-Acetoxybenzoyl 
chloride, b. p. 144°/12 mm., in ethereal solution with ammonia 
yields the amide, m. p. 179-5°; the anilide has m. p. 160—161° 
and the p-tolwidide, m. p. 174—175°. Di-p-acetoxybenzimide, 

aa*2 
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sintering at 165°, has m. p. 174°. 4-p-Acetoxybenzoyloxybenzoyl 
chloride (acetoxy-p-diplosal chloride), 
m. p. 114—115°, is obtained by the action of phosphorus penta. 
chloride on the corresponding acid in chloroform. The ethyl ester 
has m. p. 94—95°; the amide, m. p. 201—202°; the anilide, m. p. 
197—198°; the p-toluidide, m. p. 212—213° (decomp.). 

[With F. Krone.}—m-Hydroxybenzoyl chloride has b. p. 110— 
113°/0-5 mm.; the methyl ester, b. p. 178°/17 mm.; the ethyl ester, 
b. p. 180°/17 mm.; the p-tolwidide, m. p. 163°. m-Acetoxybenzoyl 
chloride, obtained by the action of phosphorus pentachloride on 
the acid, has b. p. 155°/16 mm.; the methyl ester, m. p. 29°, b. p. 
156°/17 mm.; the amide, m. p. 140°; the anilide, m. p. 127°, and 
the p-toluidide, m. p. 119°, are described. With phosphoryl] chloride 
m-hydroxybenzoic acid gives only small quantities of m-diplosal 
(cf. Fischer and Freudenberg, A., 1910, i, 265); better yields were 
obtained by the action of ammonia in acetone on 3-m-acetoxy- 
benzoyloxybenzoic acid (acetyl-m-diplosal), m. p. 148°, obtained by 
the action of m-acetoxybenzoyl chloride on m-hydroxybenzoic 
acid. The acid chloride has m. p. 63°, b. p. 190—200°/0-5 mm.; 
the corresponding amide, m. p. 138°, anilide, m. p. 133°, and 
p-toluidide, m. p. 148°, are described. 3-m-Hydroxybenzoyloxy- 
benzoic acid (m-diplosal), m. p. 199°, is converted by thionyl chloride 
into the chloride, from which the corresponding amide, m. p. 178°, 
anilide, m. p. 205°, and p-toluidide, m. p. 234°, were prepared. 

R. B. 


Electrolytic Preparation of p-Phenylenediamine, Amino- 
salicylic Acid, Succinic Acid, and Hydrocinnamic Acid. 
J. F. Norris and E. O. Cummriyes (Ind. Eng. Chem., 1925, 17, 
305—307).—In the electrolytic reduction of p-nitroaniline, the 
cathode may be of carbon and the anode of lead. The cell is 
divided by a porous diaphragm. The cathode solution is 15°, 
hydrochloric acid containing the p-nitroaniline to be reduced; 
the anode solution is 5°% sulphuric acid. Electrolysis is carried 
out at 75° with a cathode current density of 11-2 amp./dm.2 The 
yield of isolated p-phenylenediamine hydrochloride is then 91-5°%, 
of theory, and the current efficiency 84%. When titanium tetra- 
chloride is added to the cathode solution, the yield is 94-79% and 
the current efficiency 92-5%%. 

Benzeneazosalicylic acid is not readily reduced electrolytically 
in either acid or alkaline solution. It is easily reduced by titanous 
chloride in the cold and the solution of the latter may be regenerated 
electrolytically. In this way, aminosalicylic acid is not lost in 
oo mother-liquor and the yield in repeated experiments is 
94%. 

Fumaric acid is reduced electrolytically as follows. The cell, 
which need not have a diaphragm, contains dilute sulphuric acid 
with the fumaric acid in solution. The electrodes are both of lead. 
Reduction is carried out at 84° with a cathode current density of 
6-5 amp./dm.? The yield of succinic acid (isolated) is 85-2% of 
theory. The current efficiency is 77%. Maleic acid is similarly 
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reduced, but a diaphragm is here necessary. The yield is 90-5% 
and the current efficiency is 82%. 

Cinnamic acid is reduced in presence of an excess of sodium hydr- 
oxide, using lead electrodes. The cathode solution, contained in 
a porous vessel, is stirred rapidly during the electrolysis, because 
some of the sodium cinnamate is in suspension. The current 
density is 5-7 amp./dm.? and the temperature 60°. The yield is 
91% and the current efficiency is 83%. W. A, &. 


Constitution of Abietic Acid. J. Fresxa and F. Baas 
(Pub. Fac. Sci. Univ. Masaryk, 1923, (29), 1—12).—On oxidising 
abietic acid (from American colophony, type I) there are formed 
isobutyric acid and an amorphous, monobasic ketonic acid, C,;9H,,0s, 
m. p. 89—90°, perhaps identical with Mach’s acid (cf. A., 1895, 
i, 384). Itis thought to be 2-ethyl-1-propylcyclopropane-1-glyoxylic 
acid or a similar substance. It yields an oxime, C,yH,g0.:-NOH, 
m. p. 127°, and silver, lead, and barium salts. : we 


Condensation of $-Chloro- and £-Ethylcarbonato-propio- 
nitriles with Resorcinol. E. Cuapman and H. SrepHen (J. 
Chem. Soc., 1925, 127, 885—892; cf. Langley and Adams, A., 
1922, i, 1153).—8-Chloropropionitrile does not react normally with 
resorcinol in presence of hydrogen chloride (cf. Hoesch, A., 1915, 
i, 820). With equimolecular quantities of the reactants, the main 
product, 8-2 : 4-dihydroxyphenylpropionic acid (I) (lactone, 7-hydr- 
oxy-3 : 4-dihydrocoumarin, m. p. 133—134°; acetyl-lactone, m. p. 
111—111-5°) is accompanied by 8-2 : 6-dihydroxyphenylpropionic 
acid (II), m. p. 174—176° (decomp.), resolidifying at 178° and 
melting again at 224—225° (lactone, 5-hydroxy-3 : 4-dihydrocoumarin, 
m. p. 224—225°). With excess of resorcinol (4 mols.), 2 : 4-dihydr- 
oxyphenyl 8-2: 6-dihydroxyphenylethyl ketone (III), m. p. 228— 
229°, and 2:4-dihydroxyphenyl 8-2: 4-dihydroxyphenylethyl ketone 
(IV), m. p. 186° (phenylhydrazone, m. p. 214—215°), are also obtained. 
The course of the reaction is shown by the scheme : 


+HCl +resorcinol 
> 


CH,Cl-CH,-CN ——-> CH,Cl-CH,-CCI:NH (V.) 


HO 
(VI.) ff (VII.) 
(VIII.) and (IX.) 


The iminochlorides (VI) and (VII), on hydrolysis, give the acids 
(I) and (II); the ketimine hydrochlorides (VIII) and (IX), resulting 
from reaction of (VI) and (VII) with excess of resorcinol, give the 
ketones (III) and (IV). 

8-Ethylcarbonatopropionitrile, obtained by the action of ethyl 
chloroformate on a pyridine solution of ethylene cyanohydrin, 
heavy, colourless oil, b. p. 127—128°/15 mm., 206°/760 mm., con- 
denses with an equimolecular proportion of resorcinol to give the 
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same four compounds. Hydrogen chloride reacts with the nitrile 
thus : 


EtO,C-O-CH,-CH,CN —> Et0,C-O-CH,-CH,-CCLNH (X.) 
—> CH,CI-CH,-CCI:NH (V.) +EtOH-+C0,. 


The alcohol formed is shared between the iminochlorides (X) and 
(V), giving a mixture of the hydrochlorides of $-ethylcarbonato. 
propioimino ethyl ether, -C(OEt)-NH,HCl, and 
8-chloropropioimino ethyl ether, H,Cl-CH,-C(OEt):NH, 
Hydrolysis gives ethyl 8-ethylcarbonatopropionate, colourless liquid, 
b. p. 230°, and ethyl 8-chloropropionate. These esters can be isolated 
in the reaction with resorcinol. Their formation diminishes the 
concentration of $-chloropropioiminochloride (V) and the conse. 
quent excess of resorcinol gives all four products obtained with 
8-chloropropionitrile. M. J. 


Artificial ‘‘Saccharin’’ Substances. Synthesis of Di- 
phenyl-4 : 4’-dicarboxy-3:3’-sulphimide (Diphenyl-4:3:4' :3'- 
dicarboxylicsulphinide). L. Harpina (J. Soc. Chem. Ind., 
1925, 44, 138—140r).—p-Ditolyl was sulphonated and the product 
treated with ammonia. The resulting pp’-dimethyldiphenyl-3 : 3’- 
disulphonamide, m. p. about 300°, was oxidised in alkaline solution 
and the sodium salt of the di-imide recrystallised many times. 
Diphenyl-4 : 3: 4’ : 3’-dicarboxylicsulphinide was difficult to purify. 
Although this substance is constituted of two “saccharin” 
molecules fused in the para position, it is tasteless like the monoimide, 
diphenyl-4 : 4’-dicarboxyamide-2 : 2’-disulphimide. F. B 


Syntheses of Substituted Succinic Acids containing 
Aromatic Residues. W. Baker and A. LarwortH (J. Chem. 
Soc., 1925, 127, 560—567; cf. Lapworth and McRae, T., 1922, 121, 
1699; Lapworth and Higginbotham, T., 1922, 121, 49).—Various 
arylidenecyanoacetic acids have been esterified by boiling with 
alcoholic anhydrous hydrogen chloride (yields all above 90°). 
The esters combine more readily with alkali cyanide than the free 
acids (cf. Higginbotham and Lapworth, loc. cit.). Ethyl cyano- 
phenylacrylate, on heating with sodium cyanide in alcohol, yields 
a product which on treatment with hydrochloric acid gives ethyl 
«f-dicyano-8-phenylpropionate, m. p. 64° (cf. Higson and Thorpe, 
T., 1906, 89, 1471). This on boiling with concentrated hydro- 
chloric acid is hydrolysed to phenylsuccinic acid, m. p. 165°, yield 
95%. The influence which the «-cyano group exerts on the 
reactivity of the double bond is pointed out; in the case of ethyl 
cinnamate, the yield is only 20° (ef. Higginbotham and Lapworth, 
loc. cit.). Vanillylidenecyanoacetic acid in the same way gives 
vanillylsuccinic acid, C,,H,.0,, m. p. 175—176°, in 45% yield, the 
smallness of which is due to the extreme solubility of the acid in 
water. Solutions of the acid in alkali show various colour 
phenomena due to oxidation. The carbethoxy derivative has m. p. 


le 
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197—198°. <Acetovanillylsuccinic anhydride, m. p. 112—113°, is 
formed on boiling vanillylsuccinic acid with acetyl chloride. The 
oily dicyano compound obtained by treating ethyl cyanoanisyl- 
acrylate with sodium cyanide could not be hydrolysed as in the 
above cases without forming tarry products, but in ethereal 
solution hydrogen chloride caused the separation of the imino- 
ether hydrochloride, orange crystals. After 48 hours, prolonged 
boiling with concentrated hydrochloric acid gave anisylsuccinic 
acid, m. p. 194—195°, in 70% yield. Anisylsuccinic anhydride 
has m. p. 90-5°. Piperonylsuccinic acid (Lapworth and McRae, 
loc. cit.), prepared as above, was obtained in poor yield; piperonyl- 
succinic anhydride has m. p. 96°. Salicylidenecyanoacetic acid 
could not be esterified by boiling the alcoholic solution with 
hydrogen chloride, instead, a bulky white solid separated and then 
gradually dissolved, leaving a precipitate of ammonium chloride, 
whilst the solution on keeping deposited ethyl coumarin-3-carboxyl- 
ate, m. p. 94° (cf. Haarmann and Reimer, D.R.-P. 189252; Bechert, 
A., 1894, i, 488). Bechert’s explanation of the formation of coumarin 
is shown to be untenable in view of the great stability of the nitrile 
group. The authors explain the change by the scheme : 


_ OH 

( ¥ ON / \o:NH 

CH CH 
O 

CH CH 


The cyano group condenses with the o-hydroxyl group, forming 
an imino compound (the white insoluble substance) which is 
decomposed by water with formation of a solution of ammonium 
coumarin-3-carboxylate. On acidification coumarin-3-carboxylic- 
acid, C,,H,O,, m. p. 187—188°, is precipitated. The configuration 
of salicylidenecyanoacetic acid, which does not form a lactone, 
is that of the trans acid. The apparent easy hydrolysis of the 
nitrile group in this acid (cf. Clarke and Francis, A., 1911, i, 205), 
according to the above scheme, is not that of the nitrile, but that 
of the imino group formed by its condensation with the o-hydroxyl 
A. C. 


group. 


Isomerism of the Diphenylsuccinic Acids. A. MapINa- 
veiT1a and I. Rreas (Anal. Fis. Quim., 1925, 23, 96—99, 138— 
147).—Catalytic hydrogenation of diphenylmaleic acid yields 
principally (70°) s-diphenylsuccinic acid, which is optically 
inactive by internal compensation. From a study of the salts 
of «-diphenylsuccinic acid, it is concluded that the carboxyl groups 
are in the cis position. G. W. R. 


W.R 


d 
d 
1, 
d 
e 
h 
t 
n 
. 
> 
3 
l 
} 
— 


i. 672 ABSTRACTS OF CHEMICAL PAPERS. 


o-Cresoltetrachlorophthalein, some of its Derivatives, and 
iso-o-Cresoltetrachlorophthalein. W.R. OrNnporrF and M. §. 
Pate (J. Amer. Chem. Soc., 1925, 47, 863—867).—In the con- 
densation of o-cresol with tetrachlorophthalic anhydride to form 
o-cresoltetrachlorophthalein, fuming sulphuric acid (15%) can be 
used advantageously instead of stannic chloride (cf. Arnold, A., 
1924, i, 403). Dibenzoyl-o-cresoltetrachlorophihalein has m. p. 
198—200°. Dibromo-o-cresolietrachlorophthalein, m. p. 270—271°, 
is obtained by brominating o-cresoltetrachlorophthalein in alcohol. 
It becomes blue at py 7-2—7-6, forms a light blue silver salt, and a 
dark blue diammonium salt which loses ammonia at 80°. The 
diacetate, m. p. 237—239°, dibenzoate, m. p. 176—178°, dimethyl 
ether, m. p. 245—247°, and diethyl ether, m. p. 172—175° (decomp.), 
are described. Dinitro-o-cresoltetrachlorophthalein, yellow, m. p. 
232—234°, obtained by nitrating o-cresoltetrachlorophthalein in 
acetic acid, is yellow in alkaline solution, and yields a triammonium 
os which loses ammonia on keeping. The diacetate (+H,O) has 

m. p. 140° with loss of water, the anhydrous compound having m. p. 
206—208°. By the condensation ‘of o-cresol with 2’ -hydroxy- 
m-toluoyl-3 : 4: 5 : 6-tetrachloro-2-benzoic acid (I), m. p. 217—220° 


( Me 
OH 
“4 
So 
co 


(cf. Ullmann and Schmidt, A., 1920, i, 53), by means of stannic 
chloride, iso-o-cresoltetrachlorophthalein (II), m. p. 261—263° 
(decomp.), was obtained. It turns blue at pg 9-2—9-6. F.G. W. 


Derivatives of Acenaphthene. F. R. Lorrman (J. Amer. 
Chem. Soc., 1925, 47, 211—216).—When o0-(4-acenaphthoyl)- 
benzoic acid (cf. Graebe, A., 1903, i, 408) is warmed with acetic 
anhydride, an acetyl derivative, m. p. 131—132°, is obtained, which 
decomposes at 165° with formation of a product, m. p. above 300°, 
identical with that obtained by prolonged action of acetic anhydride 
on the above acid. 

Phenyl-4-acenaphthylphthalide, m. p. 216—217°, is prepared by 
the successive action of benzene and acenaphthene on phthalic 
anhydride in presence of aluminium chloride (cf. Rubidge and Qua, 
A., 1914, i, 539). It yields, on oxidation with dichromate in 
acetic acid, phenyl-1'-naphthylphthalide-4' : 5’-dicarboxylic acid, the 
anhydride of which has m. p. 291°. This gives, on reduction, 
diphenyl-1'-naphthylmethane-2 : 4’ : 5’-tricarboxylic acid, the an- 
hydride of which has m. - 206°, and from which, by distillation with 
excess of barium hy oxide, dipheny]-«-naphthylmethane was 


obtained. Diphenyl-4'-acenaphthylmethane-2-carboxylic acid, m. p. 
220° (methyl ester, m. p. 135—136°), is obtained from the above 
phenyl-4-acenaphthylphthalide by reduction with zinc and 


é 
é 
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alcoholic potassium hydroxide. When the barium salt is reduced 
by the method of Scholl and Neovius (A., 1911, i, 452), diphenyl- 
4-acenaphthylmethane, m. p. 176°, is obtained, and this, on oxidation, 
affords diphenyl-1'-naphthylcarbinol-4’ : 5’-dicarboxylic acid, the 
anhydride of which has m. p. 209°. Phenyl-1'-naphthylphthalide- 
4:4’: 5'-tricarboxylic acid (anhydride, m. p. 245°), phenyl-p-tolyl- 
4'-acenaphthylmethane-2-carboxylic acid, m. p. 210° (methyl ester, 
m. p. 147°), and phenyl-p-tolyl-4-acenaphthylmeihane, m. p. 209°, 
obtained analogously, are described. o0-(4-Acenaphthoyl)benzoic 
acid yields 4-acenaphthylphthalide, m. p. 206°, on reduction with 
zinc and ammonia, and phenyl-4'-acenaphthylmethane-2-carboxylic 
acid, m. p. 215—216°, by the method of Scholl and Neovius. The 
barium salt of the latter acid afforded phenyl-4-acenaphthylmethane, 
m. p. 111—112°, on distillation, and this was oxidised to 4-benzoyl- 
naphthalic acid (Graebe, loc. cit.). 

4-(0-Carboxybenzoyl)naphthalic acid was reduced to the corres- 
ponding benzyl derivative, m. p. 266°. Methyl, m. p. 73—74°, and 
ethyl, m. p. 84—85°, 4-acenaphthoates were prepared. F.G. W. 


Constitution and Configuration of Quinic Acid. P. Karrer, 
R. WipM_Er, and P. Riso (Helv. Chim. Acta, 1925, 8, 195—202; cf. 
Erwig and Kénigs, A., 1889, 991; Emde, A., 1918, i, 265).—Quinic 
acid is either 1:3:4:6-,1:3:4:5-, or 1:2:3: 4-tetrahydroxy- 
cyclohexane-1-carboxylic acid, the position of one hydroxy group 
being uncertain. Methyl tetramethylquinate prepared according 
to Herzig and Ortony (cf. A., 1920, i, 878), on keeping with ammonia 
at the ordinary temperature, gives tetramethylquinamide, C,,H,,0;N, 
m. p. 115—116°, which on treatment with bromine and potassium 
hydroxide yields small amounts of the quinol mono- and di-methyl 
ethers. The formation of the dimethyl ether would appear to 
exclude the 1:3:4:5- and 1:2:3: 4-isomerides, since in the 
Hofmann degradation the «-methoxy acid amide group is decom- 
posed. The presence of two pairs of vicinal hydroxy groups is 
confirmed by the fact that quinamide reacts with acetone con- 
taining 1% of hydrogen chloride to form diisopropylidenequinamide, 
m. p. 155°, [«]§ —27-1°. isoPropylidenequinide (cf. Fischer, A., 
1921, i, 419) on treatment with cold ammonia yields isopropylidene- 
quinamide, m. p. 141°, [«]i} —50-92°. Since further condensation 


CO-NH; OH H 
OF 
a.) GH, OH, K 
CH-OH 


with acetone takes place with formation of the diisopropylidine- 
quinamide (above), the formula (I.) is indicated. It is con- 
cluded that the Erwig and Kénigs formula (loc. cit.) is the correct 
one, that the hydroxyl groups are in the positions 1:3:4: 6. 
Evidence is given which shows the 1 : 6-hydroxyl groups to be in 
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the cis position on one side of the plane of the ring and the 
3: 4-hydroxyl groups also in the cis position on the other side of 
the plane (cf. Béeseken, A., 1920, i, 837), giving the configuration 
(II). The conductivity of boric acid solutions is reduced by the 
addition of monoacetone quinamide (cf. Béeseken, loc. cit.). 


Constitution of Grignard’s Magnesium Compounds. II. 
J. MEISENHEIMER.—(See i, 527.) 


Isomerism of the Oximes. XXI. Action of Picryl 
Chloride and of Chloro-2 : 4-dinitrobenzene on Aldoximes. 
O. L. Brapy and L. Kier (J. Chem. Soc., 1925, 127, 844—852; 
cf. A., 1924, i, 741).—Picryl chloride reacts readily in alcoholic 
solution with the sodium salts of substituted benzantialdoximes, 
yielding trinitrophenyl derivatives to which the syn configuration 
is assigned, since they are hydrolysed by concentrated hydrochloric 
acid to picric acid and the carboxylic acid through the nitrile, or 
by alkalis to picric acid and the nitrile: R-CH:N-O-C,H,(NO,), —> 
—> R:CO,H. No derivatives could be 
obtained from the sodium salts of o- and p-hydroxybenzanii- 
aldoximes. The reaction was studied in the case of the sodium 
salts of the following syn-oximes: benzaldoxime, p-methoxy- 
benzaldoxime, cinnamaldoxime, and heptaldoxime. In each case, 
a mixture of the corresponding aldehyde and nitrile was obtained. 
Further investigation of the mechanism of the reaction of chloro- 
2:4-dinitrobenzene on the sodium salts of the syn-aldoximes 
suggests that an N-dinitrophenyl derivative is first formed and is 
immediately hydrolysed to the aldehyde and §-dinitropheny]- 
hydroxylamine : —> 

—> R-CHO-+ (NO,),C,H,-NH-OH. 
The method of decomposition of the latter is not clear, since the 
final product, sodium dinitrophenoxide, is accompanied by no 
trace of hydroxylamine. 

Fusion of equimolecular quantities of chloro-2 : 4-dinitrobenzene 
and either syn- or anti-cinnamaldoxime gives the same additive 
compound, m. p. 69-6°, decomposed by rapid treatment with dilute 
sodium hydroxide into chlorodinitrobenzene and cinnamenti- 
aldoxime. The sodium salts of the corresponding anti-aldoximes 
yielded picryl derivatives of the following: benzsynaldoxime, m. p. 
181—182° (decomp.); 0-methoxybenzsynaldoxime, m. p. 153—154° ; 
p-methoxybenzsynaldoxime, m. p. 142—143°; 3: 4-methylenedioxy- 
benzsynaldoxime, m. p. 152°; o-nitrobenzsynaldoxime, m. p. 157— 
158°; m-nitrobenzsynaldoxime, m. p. 169°; p-nitrobenzsynaldoxime, 
m. p. 168°; p-dimethylaminobenzsynaldoxime, decomp. 130°; 
cinnamsynaldoxime, m. p. 164—165°. 4-Hydroxy-3-methoxybenz- 
antialdoxime gave 
m. p. 178—179°. Each of these compounds decomposes at = 7 p- 

1. J. 


Bromo Derivatives of m-Hydroxybenzaldehyde. H. H. 
Honeson and H. G. Bearp (J. Chem. Soc., 1925, 127, 875—881 ; cf. 
Pschorr, A., 1912, i, 775; Krause, A., 1899, i, 281).—Tribromination 
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of m-hydroxybenzaldehyde in aqueous solution at 50° is sufficiently 
quantitative to be suitable for its determination. Regulated 
bromination to the 6-mono-, 4:6-di-, and 2:4: 6-tri-bromo 
derivatives can be carried out in chloroform or carbon tetrachloride. 
The 2-, 4-, and 6-monobromo isomerides are obtained from the 
corresponding 2-, 4-, and 6-nitro-3-hydroxybenzaldehydes. The 
last gives a very bad yield of bromo derivative, because of formation 
from the amino compound during reduction of a red, amorphous 


CH 
substance corresponding with the formula HO-C,H,<y, . An 


attempt to introduce bromine into the p-nitrophenylhydrazone of 
4-amino-3-hydroxybenzaldehyde by the Sandmeyer reaction gave 
p-nitrophenylazoimide. 

2-Bromo-3-hydroxybenzaldehyde, m. p. 141—142° (oxime, m. p. 148°; 
p-nitrophenylhydrazone, red, m. p. 241°), gives a methoxy derivative, 
m. p. 45—46° (oxime, m. p. 148°; p-nitrophenylhydrazone, yellow, 
m. p. 206—208°). 4-Bromo-3-hydroxybenzaldehyde, m. p. 131-5° 
(oxime, m. p. 173—174°; p-nitrophenylhydrazone, m. p. 210—212°, 
decomp. above 220°), gives a methoxy derivative, m. p. 74° (oxime, 
m. p. 94:5°; p-nitrophenylhydrazone, m. p. 246°; 4-bromo-3-methoxy- 
benzoic acid, m. p. 219—220°). 6-Bromo-3-hydroxybenzaldehyde 
(oxime, m. p. 157°, pale yellow sodium salt; p-nitrophenylhydrazone, 
m. p. 240—243°) gives a methoxy derivative (oxime, m. p. 117°; 
p-nitrophenylhydrazone, m. p. 225°). 4: 6-Dibromo-3-hydroxy- 
benzaldehyde, m. p. 139° [oxime, m. p. 243°; p-nitrophenylhydrazone, 
m. p. 259—260° (decomp.)], gives a methory derivative, m. p. 
110°. 4: 6-Dibromo-3-methoxybenzoic acid has m. p. 202—203°. 
2:4: 6-Tribromo-3-hydroxybenzaldehyde gives a_ p-nitrophenyl- 
hydrazone, m. p. 229—230° (decomp.). 2-Nitro-3-hydroxybenzalde- 
hyde gives a dark red silver salt, which is decomposed by boiling 
water; oxime, m. p. 172-5°, red sodium salt; and p-nitrophenyl- 
hydrazone, m. p. 240—250° (decomp.). 4-Nitro-3-hydroxybenzalde- 
hyde gives a brick-red silver salt, stable in hot water; oxime, 
m. p. 164°, brilliant red sodium salt; p-nitrophenylhydrazone, m. p. 
265—266°; and methoxy derivative (p-nitrophenylhydrazone, m. p. 
236—238°). 6-Nitro-3-hydroxybenzaldehyde gives a brownish- 
yellow silver salt, decomposed by boiling water; oxime, m. p. 
178—179°, yellow sodium salt ; and p-nitrophenylhydrazone, decomp. 
250°, m. p. above 300°. M. J. 


Substitution in Resorcinol Derivatives. I. Nitration of 
Derivatives of 8-Resorcylaldehyde. M. G. 8. Rao, C. Srik- 
AantTiA,.and M. 8. Ivencar (J. Chem. Soc., 1925, 127, 556—560).— 
Nitration of 2-hydroxy-4-methoxybenzaldehyde in glacial acetic 
acid at 10—15° gives a 75—80% yield of 5-nitro-2-hydroxry- 
4-methoxybenzaldehyde, m. p. 168—169°; the oxime, yellow, has 
m. p. 215—216°, the phenylhydrazone, orange, has m. p. 197—198°. 
Oxidation of the nitro-aldehyde with permanganate or nitration of 
p-methoxysalicylic acid (cf. Perkin, T., 1902, 84, 1056) gives 
5-nitro-2-hydroxy-4-methoxybenzoic acid, m. p. 228° (decomp.), 
which when heated with water at 160—170° is almost quantitatively 


= 
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converted into 4-nitroresorcinol 3-methyl ether, m. p. 143° 
(Weselsky and Benedikt, Monatsh., 1880, 1, 887, give m. p. 144°). 
The nitro group in the nitro-acid, and consequently in the nitro- 
aldehyde, is therefore in position 5. It was not found possible to 
confirm this by treating 5-nitro-$-resorcylic acid with methyl 
iodide or sulphate, as methylation did not take place. Methyl 
p-methoxysalicylate, m. p. 49° (prepared by the action of methyl 
sulphate on $-resorcylic acid), on treatment with nitric acid (d 1-42) 
in acetic acid gives methyl 5-nitro-2-hydroxy-4-methoxybenzoate, 
m. p. 137—138°. This nitro ester on hydrolysis with potassium 
ethoxide gives 5-nitro-2-hydroxy-4-methoxybenzoic acid. 2 : 4-Di- 
methoxybenzaldehyde (from methyl sulphate, sodium hydroxide, 
and 2-hydroxy-4-methoxybenzaldehyde) on nitration gives 5-nitro- 
2 : 4-dimethoxybenzaldehyde, m. p. 188—189°, in 75—80% yield. 
Methylation of 5-nitro-2-hydroxy-4-methoxybenzaldehyde with 
methyl iodide and silver oxide gives the same compound with m. p. 
one degree higher; the oxime has m. p. 184—185° and the hydrazone, 
m. p. 169—170°. 4-Methoxy-2-ethoxybenzaldehyde, m. 65—66°, 
is obtained by treating a chloroform solution of 2-hydroxy-4- 
methoxybenzaldehyde with ethyl iodide and silver oxide. The 
oxime has m. p. 95—96°, the hydrazone, m. p. 110—111°. Nitration 
of the aldehyde or ethylation of 5-nitro-2-hydroxy-4-methoxy- 
benzaldehyde gives 5-nitro-4-methoxy-2-ethoxrybenzaldehyde, m. p. 
138—139° ; oxime, m. p. 185—186°, hydrazone, m. p. 185—186°. The 
nitro compounds obtained by alkylating nitro-phenolic aldehydes by 
Purdie’s method are usually yellow and melt a degree higher than 
those (red or brown) obtained by direct nitration of the dialky]l- 
aldehydes. The position [5] of the nitro group is in accord with the 
results of other workers (cf. Gattermann, A., 1908, i, 28; Perkin, 
T., 1902, 84, 1056; Bauer, A., 1915, i, 606). The authors are 
unable to decide whether the 3-isomeride is also formed. 2-Hydroxy- 
4-methoxybenzaldehyde, unlike its isomeride vanillin, is affected 
by moisture. Halogen acids (except hydrofluoric) convert it into 
dark red solids. That produced by hydrochloric acid contains 
methoxy groups but no halogen, and gives an acetyl derivative and a 
crimson bromo derivative. 2:4-Dimethoxy- and 4-methoxy- 
2-ethoxy-benzaldehyde dissolve more readily in concentrated hydro- 
chloric acid, and from the solutions violet and crimson amorphous 
solids are deposited. The nitro-phenolic aldehydes and their 
ethers do not give these coloured solids. 2-Hydroxy-4-methoxy- 
benzaldehyde may be used to detect indole in cultures and gives 
similar but more delicate and less transient colorations than vanillin. 
Vanillylidenenitromethane (prepared by dissolving vanillin in 
absolute alcohol and adding the calculated quantity of nitro- 
methane) may be used as an indicator for colorimetric measurements 
within the two ranges pg 7—8-5 and pg 10—11-5. A rough deter- 
mination gave pq 2—6, pale yellow; pg 7, pale pink; pa 8—10, 
pink ; pq 11, pale pink; pg 12, colourless. It is sensitive to carbonic 
acid, but gives sharp results with ammonia and mineral ae . 
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Acid Character of Ketoximes: Addendum. P. PFEIFFER 
(J. pr. Chem., 1925, [ii], 109, 376).—Explanatory, in reply to Marck- 
wald. The work in question (this vol., i, 270) was approached 
from the practical and not from the physical side. The solution- 
acidity is defined as the number of mols. of acid dissolved by 100 
mols. of N-potassium hydroxide. R. B. 


Organo-metallic Compounds of Aluminium. II. Action 
of Ketones. P. LEONE and A. Bratcovic (Aiti R. Accad. Lincei, 
1924, [v], 33, 567—569; cf. this vol., i, 529).—The interaction 
between a ketone and an aluminium alkyl (or aryl) iodide results 
in the formation of either an unsaturated ketone or a benzenoid 
hydrocarbon. Thu’, when treated with aluminium ethyl (or 
isoamyl) iodide, acetone yields mesityl oxide, whilst acetophenone 


Transformations of 5-Tetralone [1-Keto-1:2:3: 4tetra- 
hydronaphthalene]. G. ScHRorTER [with F. ZapEexK and J. 
HorrMann] (Ber., 1925, 58, [B], 713—721; cf. Schroeter, A., 1922, 
i, 1036).—1-Keto-1 :2:3:4-tetrahydronaphthalene is smoothly 
converted by zinc and ethyl bromoacetate in the presence of 
benzene into ethyl 1-hydroxy-1 : 2 : 3 : 4-ietrahydronaphthyl-1-acetate, 
b. p. 145—150°/0-3 mm. (1l-hydroxy-1 : 2 : 3 : 4-tetrahydronaphthyl- 
l-acetic acid, its lead salt, and 1-hydroxy-1: 2:3: 4-tetrahydro- 
naphthyl-1-acethydrazide, m. p. 97—99°, are described). Con- 
densation proceeds less smoothly if magnesium is substituted for 
zinc and leads also to the production of 1 : 1’-dihydroxydi-1 : 1’- 
tetrahydrodinaphthyl, m. p. 189—190°, which readily loses water 
with formation of 1 : 1’-bisdihydronaphthyl, m. p. 139—140° (corre- 
sponding dibromide, m. p. 100° (decomp.)]. The oily 1-hydroxy- 
1: 2:3: 4-tetrahydronaphthyl-l-acetic acid when preserved in a 
desiccator, or its ester when treated with formic acid or phosphoric 
oxide in the presence of benzene, loses water, yielding a mixture 
of tetrahydronaphthylylene-l-acetic acid, m. p 
90—92°, and 3: 4-dihydronaphthyl-1-acetic acid, m. p. 105—106°, 
with a small amount of an isomeric acid, m. p. 163—164°. The 
dihydronaphthylacetic acid, m. p. 100°, described by von Braun 
* (A., 1923, i, 108) appears to be a mixture of the acids of m. p. 90—92° 
and 105—106°. Tetrahydronaphthylylene-l-acetic acid appears 
to be converted into 3 : 4-dihydronaphthyl-l-acetic acid when its 
alcoholic solution is exposed to light. Ethyl tetrahydronaphthylylene- 
l-acetate, b. p. 145°/0-5 mm., d;’ 1-078, is prepared by the action of 
ethyl iodide on the silver salt of the acid. Treatment of tetra- 
hydronaphthylylene-l-acetic acid or 3 : 4-dihydronaphthyl-1-acetic 
acid with ethyl alcohol and sulphuric acid yields ethyl 3 : 4-dihydro- 
naphthyl-1-acetate, b. p. 172°/14 mm., 176°/16 mm., d? 1-0828. 
Catalytic reduction of the esters of the mixed, unsaturated acids 
gives slightly impure ethyl tetrahydronaphthyl-1-acetate, b. p. 160— 
164°/1-5 mm., d? 1-0595, from which tetrahydronaphthyl-1-acetic 
acid, b. p. 192°/13 mm., is obtained by hydrolysis and is purified 
by means of the copper salt. The unsaturated acids quantitatively 


: 
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evolve carbon dioxide when boiled with dilute sulphuric acid. 
Tetrahydronaphthylylene-1-acetic acid yields homogeneous 1-methyl- 
ene-1 : 2: 3: 4-tetrahydronaphthalene, b. p. 103°/14 mm., d? 0-9836, 
which is converted by ozone in the presence of chloroform and 
subsequent decomposition of the vitreous ozonide with water 
into formaldehyde and 1-keto-1 : 2:3 : 4-tetrahydronaphthalene. 
3 : 4-Dihydronaphthyl-l-acetic acid affords 1-methyl-3 : 4-dihydro- 
naphthalene, b. p. 107°/14 mm., d? 0-9901, which is converted by 
ozone into £-0-acetylphenylpropaldehyde (identified as the disemi- 
carbazone, m. p. 232°). The action of warm formic acid on 1-methy]l- 
ac-tetrahydro-«-naphthol yields exclusively 1-methyl-3 : 4-dihydro- 
naphthalene, whereas according to von Auwegs (this vol., i, 241) 
1-methylene-1 : 2 : 3 : 4-tetrahydronaphthalene is produced simul- 
taneously when the cold reagent is used. H. W. 


Beckmann Rearrangement. II. A. Lacumann (J. Amer. 
Chem. Soc., 1925, 47, 260—265).—As the formation of benzophenone- 
oxime is a reversible reaction, hydrolysis of the oxime being brought 
about by hydrochloric acid, it follows that when the oxime hydro- 
chloride is heated in water, only a small concentration of the salt 
is present at any instant. Consequently, products of the Beckmann 
rearrangement, which takes place through the salt (cf. A., 1924, 
i, 861), will appear only slowly. At 100—150°, 1—2 days are 
necessary for the rearrangement to take place, and as benzanilide 
is hydrolysed under these conditions, the final products are aniline 
and benzoic acid. Phenol is obtained as a by-product, derived 
from the aniline by nitrous acid from some decomposition of the 
hydroxylamine. F. G. W. 


Asymmetric Nitrogen Atom. LIII. Activation Problem 
in the Case of Quaternary Ammonium Bases with a Double 
Linking at the Nitrogen Atom. E. WEDEKIND (Annalen, 
1925, 442, 119—129).—In the hope that it might be possible to 
activate the nitrogen atom in a compound of the type, N(:A)BCD, 
the double linking between nitrogen and carbon not being present 
in a ring, benzophenonephenylimine methiodide, CPh,:-NMePh’l, 
was treated with silver d-camphorsulphonate, whereby, owing to 
hydrolysis, methylaniline d-camphorsulphonate, [M]p -+-50-46° in 
water, was obtained. The case in which the double linking is placed 
between two nitrogen atoms in a ring was examined by converting 
ZNNPh 
<n into the corre 
sponding d-camphorsulphonate, m. p. (indefinite) 187°, and d-bromo- 
camphorsulphonate, the molecular rotations of which did not differ 
appreciably from those of the acidic ions; the regenerated bromides 
were optically inactive. 

A. further effort to establish the presence of an asymmetric 
centre was made by attempting to isolate two stereoisomeric salts, 
N+...C~ and N-...C~, by the addition of an optically active 
alkyl halide to a tertiary base with a double linking between carbon 
and nitrogen. The quaternary salt, m. p. 164—166° (decomp.), 


triphenyltetrazolium bromide, CPh 


3 
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obtained from isoquinoline and l-menthyl iodoacetate appeared, 
however, to be homogeneous; this was also the case with the 
corresponding chloride, decomp. 147—150°, and nitrate, m. p. 178°. 
Attempts to separate the d-camphorsulphonate, m. p. 151—152°, 
into different components were unsuccessful. Similar negative 
results were obtained with the additive compound, m. p. 203—206°, 
from isoquinoline and /-bornyl iodoacetate and with the corre- 
sponding nitrate, m. p. 116—118°, and d-camphorsulphonate, m. p. 
119—121°. The conclusion is reached that there is no evidence 
of the presence of an asymmetric centre in quaternary ammonium 
salts containing a doubly-linked nitrogen atom and that the latter 
becomes asymmetric only when all its valencies are attached to 
different groups. H. W. 


Comparison of Migratory Tendencies of Hydrogen and 
some Acyclic Radicals. J. Livy and R. Laarave (Compt. 
rend., 1925, 180, 1032—1034).—The conversion of substances of 
the type CRR’(OH)-CH(OH)Me into the ketones CHRR’-CO-Me 
(A., 1906, i, 581, 724; 1907, i, 130; 1910, i, 316) appeared to 
indicate preferential migration of hydrogen as compared with the 
methyl group, but the evidence is not conclusive since the change 
might have taken place through the dehydration product 
CRR’:C(OH)Me. To remove this uncertainty, isomeric change in 


the substituted ethylene oxides, E>: has been studied. By 
oxidation of the corresponding olefines with perbenzoic acid are 
obtained aa«-diphenyl-x-propyleneoxide, b. p. 178—180°/21 mm., 
m. p. 34°, and aa-diphenyl-«-butylene oxide, b. p. 170— 
175°/18 mm. The former yields on distillation at atmospheric 
pressure «-phenylbenzyl methyl ketone (semicarbazone, m. p. 165— 
166°), whereas the latter yields a mixture of «-phenylbenzyl ethyl 
ketone (semicarbazone, m. p. 194—195°) and a«-diphenylbutalde- 
hyde, CEtPh,-CHO (semicarbazone, m. p. 175—176°), the ketone 
predominating. Migration of the hydrogen atom therefore occurs 


exclusively in preference to that of a methyl group and preponderates 
over the migration of an ethyl group. G. M. B. 


Migrational Tendencies of Organic Radicals. II. Com- 
parison of p-Anisyl and Phenyl Groups. M. Tirreneav and 
A. OrEKHOV (Bull. Soc. chim., 1925, [iv], 37, 4830—439).—In the 
pinacolic and semipinacolic transpositions the migratory power of 
the p-anisyl group is, in every case studied, greater than that of 
the phenyl group. s.-p-Dimethoxybenzpinacone, on dehydration 
with sulphuric acid or acetyl chloride, yields exclusively phenyl 
aa-di-p-anisylbenzyl ketone, the constitution of which is deter- 
mined by (a) its hydrolysis to phenyldi-p-anisylmethane and 
benzoic acid, and (b) its reduction by means of the Grignard reagent 
to alcohol. p-Methoxybenzo- 
phenone and di-p-methoxybenzophenone, on reduction by zine in 
acetic acid solution, give directly the transposed pinacolins and 


i. 680 ABSTRACTS OF CHEMICAL PAPERS. 


not the intermediate pinacones; this behaviour appears charac. 
teristic of the p-anisyl group. 

On treatment with silver nitrate, ««-phenyl-p-anisylethylene 
iodohydrin gives exclusively p-methoxydeoxybenzoin by the 
migration of the p-anisyl group. The action of magnesium pheny] 
bromide on di-p-methoxybenzil in ethereal solution yields s.-di-p. 
methoxybenzpinacone, m. p. 170—171°, which, on warming with 
50% sulphuric acid or acetyl chloride, gives phenyl «x-di-p-anisyl- 
benzyl ketone, m. p. 125—126°. By reduction of the pinacolin with 
magnesium ethyl bromide, «$-diphenyl-88-di-p-anisylethyl alcohol 
is obtained. 

On reduction by zinc powder in acetic acid, p-methoxybenzo. 
phenone also gives the above ketone, and di-p-methoxybenzo- 
phenone yields tetra-p-methoxybenzpinacolin, pale yellow crystals, 
m. p. 136—137°, which, on hydrolysis with alcoholic potassium 
hydroxide, yields tri-p-anisylmethane and anisic acid. 

The iodohydrin of a«-phenyl-p-anisylethylene, prepared by treat- 
ing the hydrocarbon with iodine in the presence of mercuric oxide, 
yields phenyl p-methoxybenzyl ketone, bright spangles, m. p. 98— 
99°, on treatment with silver nitrate solution. This ketone reacts 
with benzyl chloride in the presence of sodium ethoxide, giving 
phenyl @-phenyl-«-p-anisylethyl ketone, m. p. 135—136°, and with 
amy] nitrite in the cold in the presence of sodium ethoxide yielding a 
mixture of isomeric oximes, one in large, colourless, prismatic needles, 
m. p. 163—164°, soluble in ether, and the other soluble in water, 
m. p. 115—116°, resolidifying with m. p. 163—164°, being quan- 
titatively transformed into the other isomeride. L. F. 


Attempts to Prepare Meta Condensed Ring Systems in 
the Aromatic Series. P. Preirrer, E. Prann, W. Firz, and 
W. Stott (J. pr. Chem., 1925, [ii], 109, 41—58).—In view of the 
fact that p-methoxyphenyl o-nitrostyryl ketone and o-nitrostyryl 
p-methoxystyryl ketone on reduction readily condense between 
the carbonyl group and the primarily formed amino group, yield- 
ing 2-p-methoxyphenylquinoline and 2-p-methoxystyrylquinoline, 
attempts have been made to obtain a nine-membered ring system 
by reduction of m-nitrocinnamylidene-p-methoxyacetophenone : 


CH:CH-CH:CH CH:CH—CH 


O | 
a NH, R-CO N:CR-CH 


Conditions which lead to quinoline condensation with the o-nitro 
compounds uniformly yield the m-aminoketone when the m-nitro 
compound is reduced. 

p-Methoxyphenyl o-nitrostyryl ketone, greenish-yellow, m. p. 113— 
115°, is obtained from o-nitrobenzaldehyde and p-methoxyaceto- 
phenone in presence of alcoholic sodium hydroxide. p-Methoxy- 
phenyl m-nitrostyryl ketone, yellow, m. p. 153°; o0-nitrostyryl 
p-methoxystyryl ketone, greenish-yellow, m. p. 124°; m-nitrostyryl 
p-methoxystyryl ketone, yellow, m. p. 159—160°; m-nitrocinnamyl- 


q 


& | 
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ideneacetophenone, yellow, m. p. 157—158°; m-nitrocinnamylidene- 
p-methoxyacetophenone, golden-yellow, m. p. 175—176°; and 
p-anisylidene-m-nitrocinnamylideneacetone, golden-yellow, m. p. 167°, 
were similarly prepared. The colour reactions of these nitro- 
ketones with sulphuric and with trichloroacetic acid are described. 
Reduction of p-methoxyphenyl m-nitrostyryl ketone with stan-’ 
nous chloride and hydrogen chloride in acetic acid gives the p-meth- 
oxyphenyl m-aminostyryl ketone, orange-yellow, m. p. 139—141° 
(benzoyl derivative, m. p. 161—162°). m-Aminostyryl p-methoxry- 
styryl ketone, orange-yellow, m. p. 146—148° (perchlorate, 
C,,H,,0,N,2HCIO,, 
Bordeaux-red); m-aminocinnamylideneacetophenone, yellow, m. p. 
152—153° (hydrochloride, C,,H,;ON,HCl, colourless, perchlorate, 
dark red; p-anisylidene-m-aminocinna- 
mylideneacetone, ochreous yellow, m. p. 162° (black  per- 
chlorate; hydrochloride, C,»H,,0,N,HCl, brownish-yellow), were 
similarly prepared. Reduction of p-methoxypheny] o-nitrostyryl 
ketone under similar conditions gives 2-p-anisylquinoline, colourless, 
m. p. 125—126° (canary-yellow perchlorate, C,,H,,0N,HCIO,; 
hydrochloride, C,,H,,0N,HCl, greenish-yellow), whilst o-nitrostyryl 
p-methoxystyryl ketone similarly yields anisylidenequinaldine 
(Bialon, A., 1902, i, 828), the orange-yellow perchlorate, 
C,,H,,ON,HCIO,, 
and orange-yellow hydrochloride of which are described. R. B. 


photoDypnopinacolins. M. Drtacre (Bull. Soc. chim., 1925, 
[iv], 37, 440—452).—On exposing albodypnopinacolin in alcoholic 
solution to the action of sunlight, a mixture of «- and §-photo- 
dypnopinacolins with a trace of $-benzopinacolin is produced (cf. 
A., 1896, i, 591). When treated with potassium hydroxide (A., 
1896, i, 662), «-photodypnopinacolin yields a mixture of y- and 
3-photodypnopinacolins. y-photoDypnopinacolin gives a carmine- 
red coloration with concentrated sulphuric acid. 4-photoDypnopin- 
acolin is unchanged on treatment with acetic acid or anhydride, 
absorbs bromine giving a resin, and on treatment with potassium 
hydroxide yields a substance, Cs,.H,,0 or C,,H,,0, m. p. 212— 
213°, unacted on by acetyl chloride. On exposure to sunlight, 
$-photodypnopinacolin is transformed into «-phoiodypnopinacolin 
and a reddish-brown resin similar to that obtained by the irradiation 
of «a-photodypnopinacolin itself. §-luteoDypnopinacolin, on ex- 
posure to sunlight gives some albodypnopinacolin, and y-luteo- 
dypnopinacolin yields a substance, C,,.H,,0, m. p. 204—205°. 
Treatment of this substance with potassium hydroxide yields 
silky needles, m. p. 184°. A theoretical discussion of the papers 
of this series (cf. A., 1920, i, 236) is appended. L. F. H. 


Unsaturated 1:4-Diketones. I. Halogen Derivatives of 
Dibenzoylethylene and Related Substances. J. B. Conant 
and R. E. Lurz (J. Amer. Chem. Soc., 1925, 47, 881—892).— 
a8-Dichloro-«$-dibenzoylethane, m. p. 167°, is obtained by the 
action of chlorine on trans-dibenzoylethylene (cf. Conant and 
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Lutz, A., 1923, i, 685; Oddy, ibid., 1098) and also by the action 
of dry hydrogen chloride on dibenzoylacetylene in chloroform. 
An isomeride is obtained, together with the above product, by the 
action of chlorine on a suspension of cis-dibenzoylethylene in 
chloroform at —20°. «$-Dichloro-«-ditoluoylethane, m. p. 210°, 
a8-di-(4-chlorobenzoyl)-, m. p. 201°, «8-di-(6-chloro-m-toluoyl)-, m. p. 
207°, and «-dibromo-af-di-(2 : 4 : 6-trimethylbenzoyl)-ethane, m. p. 
207°, were prepared similarly from the trans isomerides of the 
corresponding unsaturated diketones. When either of the isomerides 
of the above dichlorodibenzoylethane is dissolved in acetic anhydride 
containing concentrated sulphuric acid, it is converted into 3 : 4-di- 
chloro-2 : 5-diphenylfuran, m. p. 91°. 
was obtained in a labile («) form, m. p. 53°, by the action of absolute 
alcoholic hydrogen chloride on dibenzoylacetylene, and in a stable 
(8) form, m. p. 75°, by refluxing an alcoholic solution of either of 
the above dichlorodibenzoylethanes. The labile form is converted 
into the stable isomeride when it is exposed to sunlight in chloro- 
form solution in presence of a trace of iodine. Both isomerides 
are reduced by titanous chloride to «-chloro-«$-dibenzoylethane. 
«-Bromo-a-dibenzoylethylene, m. p. 88°, is obtained, analogously 
to the above chloro derivative, together with a compound, m. p. 
126°. <A labile isomeride was not obtainable. It is reduced by 
titanous chloride to dibenzoylethane. Labile and stable modific- 
ations of «-dichloro-«8-dibenzoylethylene, m. p. 66° and 162°, 
respectively, were prepared by the action of chlorine on dibenzoy]l- 
acetylene in chloroform. Corresponding isomerides of «8-dibromo- 
af-dibenzoylethylene, m. p. 108° and 213°, respectively, were also 
prepared. Tetrabromo-a$-dibenzoylethane, m. p. 188—188-5°, is 
obtained by brominating dibenzoylacetylene in acetic acid at 100°. 
a-Methoxy-«8-dibenzoylethylene, m. p. 108-5°, and «-phenoxry-«8- 
dibenzoylethylene, m. p. 92°, are obtained respectively by the action 
of sodium methoxide in methyl alcohol, and sodium phenoxide 
in ether, on dibromodibenzoylethane. The following similarly 
constituted ethylenes are described: «-methory-«-ditoluoyl-, m. p. 
100°; «-ethoxy-«8-dibenzoyl-, m. p. 103°; «-m-tolyloxy-«8-dibenzoyl-, 
m. p. 104:5°; «-p-tolyloxy-«8-dibenzoyl-, m. p. 165°; «-methory- 
afs-di-(4-chlorobenzoyl)-, m. p. 131°; 
toluoyl)-, m. p. 123°5°; : 4-dimethylbenzoyl).-, 
m. p. 117-5°, and «-methoxy-«8-di-(2 : 4 : 6-trimethylbenzoyl)-ethylene, 
m.p. 120°. 4-Methoxy-2 : 5-diphenylfuran, m. p. 115°, was obtained 
by reducing «-methoxy-«$-dibenzoylethylene with zinc and acetic 
acid. «-m-Tolyloxy-«f-dibenzoylethane, m. p. 111°, is obtained by 
reducing the corresponding ethylene with chromous chloride. 
a-Amino-«8-dibenzoylethylene, yellow, m. p. 137-5°, was prepared 
by the action of alcoholic ammonia on dibromodibenzoylethane. 
a-Amino-«8-ditoluoylethylene, similar, has m. p. 136°. Alcoholic 
potassium hydroxide afforded similarly 
ethylene, yellow, m. p. indefinite, giving a green copper salt. The 
following ethylene derivatives were prepared by the Friedel-Crafts 
reaction from fumaroyl chloride: «$-di-(6-chloro-m-toluoyl)-, pale 
yellow, m. p. 167°; «§-di-(4-chloro-m-toluoyl)-, pale yellow, m. p. 
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158°; «®-di-x-naphthoyl-, pale yellow, m. p. 140°, = di- 
bromobenzoyl)- ethylene, yellow, m. p. 188-5°. 


Diketones and Mixed Ketones derived from 
nitrile of Camphoric Acid and from Methyl Cyanocampholate. 
A, Hatier and F. 8. Lecacneur (Compt. rend., 1925, 180, 881— 
886).—The methyl ester of camphoric acid a-mononitrile is pre- 
pared by adding methyl alcohol to the product of interaction of 
isonitrosocamphor and thionyl chloride. It reacts with mag- 
nesium phenyl bromide, and by treating the product with ice- 
water and hydrogen bromide, the ketimine hydrobromide, 

C,H, CPh:NH,HBr, 

m. p. 211—213°, [ays 53° 16’ in alcohol, is deposited. This is 
converted by boiling alcohol containing a little hydrogen chloride 
into 1 : 3-dibenzoyl-1 : 2 : 2-trimethyleyclopeniane, m. p. 118°, («Jp 

—60° 10’ in benzene; the monoxime, m. p. 199—200°, is regarded 
as the «-compound, since it may be obtained directly from the 
ketimine hydrobromide. The ethereal solution from the Grignard 
reaction yields diphenyl, together with 1-benzoyl-1 : 2 : 2-trimethyl- 
cyclopentane-3-carboxylamide, m. p. 172—175° (softening from 120°), 
[a] +44°51’ in alcohol (oxime, m. p. 194—196°), converted by 
alcoholic potassium hydroxide or by hydrogen chloride into (inactive) 
1-benzoyl-1 : 2 : 2-trimethylcyclopentane 3-carboxylic acid, m. p. 169°. 

Methyl cyanocampholate and magnesium phenyl bromide give 
1-benzoyl-1 : 2 : 2-trimethyl-3-phenacyleyclopentane, m. p. 115°, [=]p 
-+-43° 35’ in benzene, together with a substance, m. p. about 180°, 
and methyl benzoyleampholate (cf. Haller and Weimann, A.., 1907, 
i, 278). By increasing the proportion of Grignard reagent, the 
substance, m. p. 180°, is not obtained, but 1-benzoyl-1 : 2 : 2-tri- 
methyl-3-cyanomethyleyclopentane (?), m. p. 140—141°, may be 
isolated, together with a small amount of a substance, C,,H,,ON, 
m. p. 195—197°. F. M. H. 


Compounds of the Diphensuccindene Series. VII. Oxid- 
ation of Diphensuccinda-9 : 12-dione to Phthalic Acid and 
Benzil-oo’-dicarboxylic Acid. K. Branp and O. LoEnR (J. 
pr. Chem., 1925, [ii], 109, 353—358; cf. A., 1920, i, 486).— 
Diphensuccinda-9 : 12-dione, 0% cH H,, is slowly 
oxidised on boiling with nitric acid, more rapidly i in the presence of 
vanadium pentoxide, yielding benzil-oo’-dicarboxylic acid and 
phthalic acid, together with a small quantity of a substance, 
C,,H,O, or CyoH 44095 m. p. 236°. A mixture of chromic and 
acetic acids does not attack diphensuccinda-9 : 12-dione although 
dilute potassium permanganate gives an 81% yield of benzil- 
0o’-dicarboxylic acid. The different behaviour in these two cases 
is attributed to the conversion of the diphensuccindadione, under 
the influence of alkali in the latter case, into the more readily 
oxidised alkali salt of 9: 12- dihydroxydiphensuccindadiene (cf. 
Reimer, A., 1882, 200). These results confirm the structure 
previously assigned to diphensuccinda-9 : 12-dione by Roser A 
1888, 1301). R. B 
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Compounds of the Diphensuccindene Series. VIII. Di- 
nitrodiphensuccinda-9 : 12-dione. K. Branp and O. LoznrR 
(J. pr. Chem., 1925, [ii], 109, 359—375; cf. preceding abstract).— 
With the object of preparing compounds of the diphensuccindene 
series substituted in the phenylene ring, the authors have attempted 
to condense nitro-«-phenylcinnamonitriles with hydrogen cyanide. 
Although «-phenylcinnamonitrile condenses readily in the presence 
of piperidine, the presence of a nitro group in the o- or p-position 
completely inhibits addition of hydrogen cyanide, and in the case 
of the m-nitro-«-phenylcinnamonitrile addition takes place only 
with difficulty (cf. Frost, A., 1889, 597). The resulting m-nitro- 
diphenylsuccinonitrile, m. p. 175— 
182°, appears to be a mixture of isomerides in varying proportions, 
and when heated with hydrochloric acid at 150—170° is converted 
(yield 80%) into m-nitrodiphenylsuccinic acid, which sinters at 
229°, m. p. 235°. Attempts to condense this acid to nitrodiphen- 
succindadione failed. On boiling with potassium cyanide and 
ammonium chloride in alcoholic solution with or without piperidine, 
o-nitro-«-phenylcinnamonitrile is converted into a _ substance, 
C,,;H,,0N;, m. p. 233°. Attempts to obtain the o-nitrodiphenyl- 
succinonitrile by condensing mandelonitrile with phenylacetonitrile 
also failed. 

p-Methoxy-«-phenylcinnamonitrile readily condenses with potass- 
ium cyanide in alcoholic solution in the presence of ammonium 
chloride, yielding p-methorydiphenylsuccinonitrile, m. p. 193°, 
hydrolysed by dilute sulphuric acid to p-methorydiphenylsuccinic 
acid, m. p. 221°. All attempts to condense this to the diphen- 
succindadione failed. On nitration with potassium nitrate and 
sulphuric acid in ice or with nitric acid and sulphuric acid at —5°, 
diphensuccindadione is converted into a dinitro derivative, sintering 
at 234°, m. p. 241°. This is regarded as the 2 : 6-dinitrodiphen- 
succinda-9 : 12-dione, (1) from its oxidation by potassium per- 
manganate in the presence of magnesiun sulphate to 4-nitro- 
phthalic acid (yield 57%), and (2) from the formation of 6-nitro 
derivatives on nitration of hydrindone (Braun and He‘der, A., 1916, 
i, 729), and of pp’-dinitrodiphenylsuccinic acid on nitration of 
diphenylsuccinic acid (Reimer, A., 1882, 200). On reduction with 
tin and hydrochloric acid, the dinitro derivative is converted into a 
diamino compound, C,,H,,0,N., which, together with its hydro- 
chloride, does not melt at 280°. By replacing sodium ethoxide 
with piperidine in the condensation of nitrobenzaldehydes with 
phenylacetonitrile, the authors obtain better yields and purer 
products. o-Nitro- and 2: 4-dinitro-benzaldehydes yield dark, 
viscous oils. From salicylaldehyde and phenylacetonitrile, «-phenyl- 
coumarin is obtained. R. B. 


Relations Between Chemical Constitution and Camphor- 
like Physiological Action in Compounds not of the Camphor 
Series. E. WEDEKIND (Z. angew. Chem., 1925, 38, 315—317). 
—A number of substances have been examined in the endeavour to 
obtain one more soluble than camphor and resembling it in its 
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physiological action. The conditions necessary for this action 
were found to be the presence of a six-membered ring containing 
an isopropyl group in the meta position to the keto group, but the 
presence or absence of methyl groups or of double bonds was 
without serious influence. An isomeride of camphor, 3-methy]l- 
5-isopropyl-A?-cyclohexenone, was found to have the physiological 
properties of camphor in a very high degree, and it is also easily 
soluble in sodium salicylate solution. It has been introduced 
into therapeutics under the name “ Hexeton.” The corresponding 
m-isopropylcyclohexenone and m-isopropylcyclohexanone also have 
a camphor-like action, but the o- and p-isopropylcyclohexanones 
have not. ‘Tetrahydrocarvone shows the camphor-like action, 
ae but this is absent from the n-propyl com- 
Pr CH, pounds tried. The five-membered ring com- 
CH-—6 2 CO pound, camphorone, is inactive, as also is the 
0 ¢O corresponding saturated dihydrocamphorone. 
co-6-—H Both these ketones are only slightly soluble 
| OMe. | in sodium salicylate solution. Complex 
CH.-CH. <— CH. derivatives of ketopinic acid (A., 1924, i, 639) 
s 2 show quite different physiological action, 
dinorcamphocyclohexanedione (annexed formula) being toxic and 
producing death after very strong lowering of blood-pressure. - 
P. M. 


Simplified Preparation of certain Organic Compounds. 
II. Chloro-p-benzoquinone. H. van Erp (Ber., 1925, 58, 
[B], 663—665; cf. van Erp, A., 1912, i, 28).—Chloro-p-benzo- 
quinone, m. p. 56—56-5° (corr.), is prepared in good yield by the 
addition of 2-chloro-p-nitrophenol dissolved in a mixture of glacial 
acetic acid and saturated aqueous sulphur dioxide solution to 
granulated zinc and aqueous acetic acid and subsequent addition 
of the filtered solution to a mixture of ice, powdered potassium 
dichromate, and sulphuric acid. 2 : 6-Dichloro-p-benzoquinone is 
prepared similarly from 2 : 6-dichloro-p-nitrophenol. H. W. 


Anthraquinone Derivatives. E. G. Beckett, J. THomas, 
and Scottish Dygs, Lrp. (Brit. Pat. 230116).—Nitration of 
1-phthalimidoanthraquinone at 15—20° in sulphuric acid gives a 
dinitro derivative which is hydrolysed by 85° sulphuric acid at 
85° to a dinitro-1-aminoanthraquinone, m. p. above 300°. This is 
reduced by alkaline sodium sulphide solution at 80° to a triamino- 
anthraquinone, bronze crystals, m. p. 258—260°, giving a benzoyl 
derivative, reddish-purple crystals with copper reflex, m. p. above 
300°. [Cf B., 1925, 394.] E. H. R. 


Monoazides of Anthraquinone. K. Brass and O. ZIEGLER 
(Ber., 1925, 58, [B], 755—764; cf. Schaarschmidt, A., 1916, i, 
856).—Anthraquinone-2-azide, m. p. 160—161°, is prepared in 
86-1% yield by the action of ammonia on anthraquinone-2-diazon- 
lum perbromide. It is decomposed by moderately concentrated 
sulphuric acid at 70—90° into 2-aminoanthraquinone and complex 
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dehydration products which are insoluble in alkali hydroxide and 
2-amino-1-hydroxyanthraquinone, with a smaller proportion of 
2-amino-1 : 4-dihydroxyanthraquinone which dissolves in alkali 
hydroxide. The separation of the aminohydroxy compounds from 
one another cannot be effected by crystallisation. 2-Amino- 
1-hydroxyanthraquinone, m. p. 226—227°, is therefore isolated 
through its diacetyl derivative, m. p. 247—248°; the presence of the 
hydroxy group in position | is established by the formation of the 
boroacetate, Cy9H,,0,NB, from 2-acetamidohydroxyanthraquinone 
(cf. Dimroth and Faust, A., 1922, i, 156). The presence of 
2-amino-1 : 4-dihydroxyanthraquinone is established by the pro- 
duction of purpurin when the mixture of bases is heated with 
concentrated hydrochloric acid, whilst the relative proportions of 
the mono- and di-hydroxy compounds are deduced from the amounts 
of purpurin and alizarin thus obtained. The formation of the 
hydroxyamines is attributed to the addition of 1 or 2 mols. of 
water to the intermediately-formed anthraquinonylnitrogen. 

The decomposition of anthraquinone-l-azide in strongly acid 
solution proceeds relatively simply, yielding 1-aminoanthra- 
quinone and products of high molecular weight which are insoluble 
in potassium hydroxide solution and 1l-amino-4-hydroxyanthra- 
quinone, m. p. 208° (diacetyl derivative, m. p. 183°). The 1 and 4 
positions of the amino and hydroxy groups in the latter compound 
are established by its ability to yield a diboroacetate, CoaH gO NB 


Rotatory Dispersive Power of Organic Compounds. XV. 
Borneol, Camphor, and Camphorquinone. Origin of Com- 
plex and Anomalous Rotatory Dispersion. T.M. Lowry and 
J. O. CutTER.—(See ii, 356.) 


Relations between Diketocineole and Buchu-camphor. 
VI. G. Cusmano and G. Massa (Gazzetta, 1925, 55, 140—148; 
cf. A., 1923, i, 689).—The stability of the cineole bridge is found 
to diminish when ketocineole is converted into diketocineole, the 
former compound resisting the action of nascent hydrogen furnished 
by zine and sulphuric acid or by aluminium-amalgam and water, 
whereas, under the same conditions, diketocineole unites with 
two hydrogen atoms at the bridge and is converted into 8-hydroxy- 
buchu-camphor, OH-CMe,CH< 42>CHMe, m. p. 78—79°, 
isomeric with the compound obtained by oxidising buchu-camphor 
in presence of platinum-black (A., 1923, i, 586). When treated 
with aqueous alkali hydroxide, 8-hydroxybuchu-camphor decom- 
poses with formation of acetone and methyl-2 : 3-diketohexa- 
methylene, and, by benzil transposition of the latter, 2-hydroxy- 
1-methylcyclopentane-2-carboxylic acid. The relationship between 
diketocineole and buchu-camphor is manifested also in the action 
on the former of dry hydrogen bromide, which converts it into a 
dibromobuchu-camphor, this being readily transformed into buchu- 
camphor by treatment with zinc and alcohol. z. &. P. 
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Catalytic Action. XI. Catalytic Activity of Reduced 
Copper. I. 8S. Komatsu and M. Kurata (Mem. Coll. Sci. 
Kyoto, 1925, 8, [A], 35—41).—When /-menthol is passed over 
reduced copper at 300°, menthene, menthone, thymol, and cymene 
are formed; similarly, /-menthone yields menthene, thymol, and 
cymene. The process by which the catalyst is prepared affects 
the nature and extent of its activity. The oxidising activity of 
the copper is checked by sulphur dioxide, and reaction products, 
which accumulate on the surface of the catalyst, have the same 
effect; the dehydrating activity, however, remains constant. 
[Cf. B., 1925, 424.] B. W. A. 


Camphor Series. V. Catalytic Action of Reduced Copper 
and Reduced Nickel on l-Menthol. Komatsu and T. YUKI- 
tomo (Mem. Coll. Sci. Kyoto, 1925, 8, [A], 65—73).—When 
l-menthol is passed over reduced copper at 200° menthene and men- 
thone are the chief products, but at 300° a large yield of thymol is 
obtained. To a lesser extent, reduced nickel shows a greater oxidising 
activity at 300° than at 200°. ([Cf. B., 1925, 424.] B. W. A. 


Esthonian Oil of Peppermint. N. Werperpass (Acta Com- 
ment. Dorpat, 1924; from Chem. Zentr., 1924, ii, 2090—2091).— 
Esthonian peppermint, Mentha piperita, var. alba et nigra, yields an 
essential oil having d” 0-9086; [«], —17-63°; nf 1-4584; saponi- 
fication number, 0-808; ester number, 10-384; acetyl number, 
180-41. It contains total menthol 50-21°%, menthone 17-21%, and 
d-limonene, cineole, and the methyl esters of valeric and acetic 
acids. The dry plant contains up to 0-5% of oil. G. W. R. 


Constituents of some Indian Essential Oils. XVII. Ahietic 
Acid from the Rosin of Pinus longifolia, Roxb. M. G. Rao 
and J. L. SmonsEen (Indian For. Rec., 1925, 11, 207—214).—The 
chief acid present in the rosin of Pinus longifolia, Roxb., is abietic 
acid. After purification by Steele’s method (A., 1922, i, 739), it 
has m. p. 168—169°, [«]) —95-3° in alcohol (cf. Virtanen, A., 1921, 
i, 669; Ruzicka and Schinz, A., 1923, i, 818), and is identical with 
the acid similarly obtained from P. palustris. No isomerides are 
present. It gives a dibromide, dihydrobromide, monohydriodide, 
and nitrosochloride identical with those obtained by Aschan and 
Virtanen (loc. cit.) from their higher-melting acid. The action of 
hydrochloric acid yields a dihydrochloride, C>H3,0,Cl,, m. p. 205°, 
a monohydrochloride, Cy>H3,0,Cl, m. p. 197°, and a bimolecular 
monohydrochloride, CyH;,0,Cl, decomp. about 310°. An un- 
saturated hydroxyabietic acid, CyH,.0;, m. p. 230°, optically 
inactive (methyl ester, m. p. 110°; silver salt, white, amorphous 
powder), is obtained by boiling the dihydrochloride with a solution 
of sodium hydrogen carbonate. M. J. 


Constituents of some Indian Essential Oils. XVI. Rate 
of Oxidation of d-A®-Carene and other Terpenes in the 
Presence of Catalysts. M. G. Rao (Indian For. Rec., 1924, 
11, 197—206).—Experiments on the absorption of oxygen by 
d-a-pinene, d-A?-carene, d-A‘t-carene, d-«-thujene, and ordinary 
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Indian turpentine from the rosin of Pinus longifolia show that, for 
the preservation of terpenes, pyrogallol is by far the most effective 
anticatalyst. Quinol inhibits oxidation for only a short time, 
whilst mannitol, ethyl tartrate, and diphenylamine are quite 
ineffective (cf. Moureu and Dufraisse, A., 1923, i, 91). When 
oxidation once begins it proceeds rapidly, even when an anti- 
catalyst is present, and the absorption curve has the same form 
as that of the unimpeded oxidation curve. Pyrogallol cannot be 
detected after the reaction and apparently undergoes slow oxidation, 
which must be completed before the terpene is attacked. With 
d-A8-carene (cf. Simonsen, T., 1920, 117, 570), complete absorption 
of the available oxygen under the conditions employed took place 
in 43 days in presence of 0-001°% of pyrogallol as opposed to 10 days 
without an anticatalyst. Similar results were obtained with the 
other terpenes investigated. With turpentine itself, 97-5°%, of 
the oxygen was removed in 4 days in the absence of a catalyst. 
With 0-001°% of pyrogallol, oxidation did not take place until the 
sixty-second day and was complete after 76 days. Correspondin 
figures for oxidation in air are given. M. J. 


Sicilian Eucalyptus Oil. R. Invip1ato (Boll. Chim. Farm., 
1925, 64, 193—196).—Eucalyptus oil obtained by distilling leaves 
gathered from Sicilian Eucalyptus globulus during the blossoming of 
the plant compares favourably with the Australian oil. ([Cf. B., 
1925, 424.] 


Eucalyptus piperita and its Essential Oils, with Special 
Reference to their Piperitone Content. I. A. R. PENFOLD 
and F. R. Morrison (J. Proc. Roy. Soc. N.S. Wales, 1924, 58, 
124—127).—Steam-distillation of the leaves and terminal branchlets 
of Eucalyptus piperita gives 2-15% of an oil (d}3 0-8972, « —59-78°, 
n™ 1-481) containing piperitone (44%) and phellandrene. Tentative 
reference is made to another form of EL. piperita (variety “ A’’) 
giving 0-7% of oil containing little piperitone, much phellandrene 
and eudesmol, and 20% of cineole. B. F. 


Essential Oils of Melaleuca erubescens (Otto), and M. 
hypericifolia (Smith). A. R. PEenrotp (J. Proc. Roy. Soc. 
N.S. Wales, 1924, 58, 182—188).—The leaves and terminal 
branchlets were steam-distilled in each case. Melaleuca erubescens 
yielded 0-44% of a pale lemon-coloured oil (d}3 0-907, « +-5-25° to 
—0-65°, n.» 1-4667, ester number 1-72—13-46, ester number after 
acetylation 20-36—52-94) containing cineole (48%), «-pinene, 
limonene, dipentene, «-terpineol, sesquiterpene, and a phenol (trace). 
M. hypericifolia yields 0-98% of a yellow oil (di3 0-9210, « +1-82°, 
No» 1-461, ester number 7-4, ester number after acetylation 20-89, 
all these being average values), which contains cineole (78%), 
dipentene, limonene, «-pinene, sesquiterpene, and a trace of a 
phenol and a paraffin. B. F. 

Essential Oil of Boronia safrolifera (Cheel). A. R. PEN- 


FOLD (J. Proc. Roy. Soc. N.S. Wales, 1925, 58, 230—233).—The 
leaves and terminal branches of the plant yield on distillation 
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1-45% of a yellow oil (d}} 1-034, « +3-79°, n» 1-518, ester number 
13-67, ester number after acetylation 29-33) which contains safrole 
(70—75%), d-a-pinene, methyleugenol, and traces of a phenol and 
a paraffin. [Cf. B., 1925, 337.) B. F. 


Phenol Resins and Resinoids. L. H. BarkeLanp and H. L. 
BenveErR (Ind. Eng. Chem., 1925, 17, 225—237; cf. J. Ind. Eng. 
Chem., 1909, 1, 149; 1913, 5, 506; A., 1914, i, 423; Redman, 
Weith, and Brock, A., 1914, i, 308).—Published information 
relating to the formation of these substances is reviewed and a 
general theory advanced. The compounds, although hitherto all 
classed together as “ phenol resins,’ form two distinct groups. 
There are those that are fusible and resemble the natural resins in 
properties; these are called “ novolaks ” (Baekeland, loc. cit., 1913). 
There are also the infusible and inert substances having a variety 
of names in commerce; these are to be called ‘ phenol resinoids.”’ 

Phenol does not interact with n-butaldehyde alone, but when 
a little hydrogen chloride is added, reaction, accompanied by some 
evolution of heat, sets in and in 7 days the mixture becomes jelly- 
like, but contains crystals in suspension. The crystalline compound, 
representing 35—38% of the whole, is ««-pp’-dihydroxydiphenyl- 
butane, m. p. 136°, b. p. 270—273°/22 mm. The resin, eventually 
obtained by evaporation of its toluene solution as a hard, brittle 
mass, has the same empirical formula and molecular weight 
(eryoscopic determinations) as the crystals, but, on this basis, only 
one phenolic hydroxyl group is present; it is therefore considered 
to be phenyl «a-p-hydroxyphenylbutyl ether. When this resin is 
distilled at 22 mm. the distillate (passing over between 260° and 
310°) crystallises, and 79°% of the calculated amount of pp’-di- 
hydroxydiphenylbutane is thus obtained. Both the latter and 
the resin (which is a typical ‘ novolak ’’) yield, when heated at 180° 
with 10% of their weight of hexamethylenetetramine, a “ phenol 
resinoid.”” When pp’-dihydroxytetraphenylmethane is similarly 
treated at 290°, it also affords an infusible, insoluble, “‘ resinoid.”’ 
If the mixture of phenol and benzophenone chloride from which 
the pp’-dihydroxytetraphenylmethane is prepared is quickly heated, 
a product is obtained which closely resembles the ‘“ novolak ”’ 
resins and yields, moreover, some p-hydroxytriphenylcarbinol when 
hydrolysed with hydrochloric acid. This appears to be phenyl 
p-hydroxytriphenylmethyl ether; when heated, it is converted into 
the diphenol, and with hexamethylenetetramine it affords a “ phenol 
resinoid.” «-Phenoxybutyl alcohol, b. p. 172—177°, is obtained by 
interaction of the hydrogen sulphite compound of n-butaldehyde 
and sodium phenoxide in aqueous solution at 70°. When this 
compound is heated with hexamethylenetetramine at 180° no true 
“ resinoid ” is produced, and only a small proportion is converted 
into a fusible resin. When sodium phenoxide and formaldehyde 
hydrogen sulphite interact, the solution being subsequently acidified, 
a resin is produced; this dissolves in sodium hydroxide, has the 
empirical formula, C,,;H,,0,, and a molecular weight (in acetic 
acid) of 264. It is considered to be chiefly phenyl p-hydroryphenyl- 
VOL. CXXVIII. i. bb 
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methyl ether. It resembles in every way the fusible ‘“ novolak ” 
obtained commonly from phenol and formaldehyde. When the 
latter is distilled (at 20 mm.), some pp’-dihydroxydiphenylmethane 
is obtained, but the bulk forms an infusible mass possessing 
** saliretin”’ characteristics. Other experimental evidence, however, 
indicates that the common “ novolak”’ is a phenyl ether, and, in 
fact, suggests that it also is simply phenyl p-hydroxyphenylmethyl 
ether. Phenyl methylmethylene ether, prepared from formaldehyde 
hydrogen sulphite, methyl alcohol, and sodium phenoxide, is an 
unstable oil, readily converted into a resin by the action of hydro- 
chloric acid. Diphenyl methylene ether, b. p. 290—296°, obtained 
by interaction of methylene chloride and sodium phenoxide in 
alcohol at 150°, is comparatively stable; it affords a resin only 
after standing in contact with hydrochloric acid for several weeks. 
When benzylidene chloride and phenol interact, eventually at 180°, 
a red, resinous mass of molecular weight (in acetic acid) about 274, 
together with a little pp’-dihydroxytriphenylmethane, is produced. 
This is considered to be phenyl p-hydroxydiphenylmethyl ether. 
When heated at 180° with hexamethylenetetramine, it affords an 
insoluble “ resinoid.’’ pp’-Dihydroxytriphenylmethane also yields 
a “‘resinoid’’ when similarly treated. Other experiments are 
described the results of which support the general thesis that the 
‘“ novolaks ’ are ethers and are the primary products; that intra- 
molecular rearrangement, with substitution in the para position, 
then takes place, followed by, or simultaneously with, condensation 
with more formaldehyde; and that the commercial “ resinoids ” 
are chiefly polymerised forms of such compounds as 

CH,:C(OPh)-C,H,°OH. W. A. S. 


Rhamnicoside, a New Glucoside, the Source of China 
Green, found in the Bark of the Stem of the Purgative Buck- 
thorn. M. Bripet and C. CHaraux (Compt. rend., 1925, 180, 
1047—1049; cf. this vol., i, 621)—By extraction of the glucosidic 
complex with 90% alcohol, rhamnicoside, C,g,H590,;,4H,O, is 
obtained as colourless needles, having no definite m. p., a)» —78-12° 
in alcohol at 70°. It is hydrolysed by dilute sulphuric acid with 
production of equimolecular quantities of dextrose, xylose, and 
rhamnicogenol, C,;H,.0,, whilst boiling water leaves the two sugars 
combined together as primeverose. The glucoside, treated with 
dilute aqueous sodium hydroxide, yields a clear solution and colour- 
less crystals, both of which are extremely sensitive to light, which 
produces an intense violet colour in the solution. Evaporation 
leaves a green residue, a still brighter colour being obtainable by 
substituting calcium or barium for sodium hydroxide in the process. 
The solution and the residue have strong tinctorial properties, and it 
is clear that China green is derived from this glucoside. A list is 
given of the species of Rhamnus from which the glucoside is 
obtainable. G. M. B. 


Bitter Principles of Hops. W. Wo6timeEr (Ber., 1925, 58, 
[B], 672—678; cf. Wollmer, A., 1916, i, 494; Wieland, this vol., 
i, 276).—Lupulon, C,,H;,0,, m. p. 90-5—92°, is isolated from 


| 
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lupulin after removal of humulon as the lead salt according to the 
method of Lintner and Barth (A., 1898, i, 678). It behaves as a 
weak, monobasic acid containing no carboxyl group. It gradually 
develops a reddish-brown colour with ferric chloride. The nature 
of the oxygen atoms cannot be established in the customary manner 
since semicarbazide, benzoyl chloride and pyridine, and sodium 
acetate and acetic anhydride, yield only resinous products. By 
means of magnesium alkyl iodide, the presence of two hydroxyl 
groups is established. Towards sodium hydroxide lupulon is much 
more stable than humulon. Catalytic hydrogenation of lupulon 
gives B-methylbutane and a substance, C,,H,,0,, which could be 
obtained only as a viscous resin and is characterised as the itri- 
benzoate, CyoH,gO,, m. p. 164—165°. The compound, C,,H,,0,, is 
transformed by oxygen in alcoholic solution in the presence of lead 
acetate into the lead salt of tetrahydrohumulon, from which tetra- 
hydrohumulon, C,,H;,0;, m. p. 82—84°, is prepared (the copper salt 
is described). Three of the five oxygen atoms are present in 
hydroxyl groups, but the mode of attachment of the remaining 
two could not be established by the usual reagents. Tetrahydro- 
humulon differs from humulon in its behaviour when hydrogenated, 
co since it does not suffer fission or yield the expected 
tetrahydroxy product, C,,H,,0;. Its relationship 
RICH ORI to humulon is, however, established by its trans- 
i formation by sodium hydroxide solution into 

O C-OH iso( ?)-hexoic acid and dihydrohumulic acid (cf. 

. Wéllmer, loc. cit.). The properties of lupulon are 
CR*C;Hy in accordance with the constitution, (I), in which 


(I.) R? is C;H,,, C;H,, or, most probably, C;H,, whereas 
R! + R* = 0, Ci 9H,,0, or, most probably, Cro O (cf. 
Wieland’s formula for fumulon). 


Constitution of Picrotoxin. M. Bakunin and F. GiorpDAnNI 
(Rend. Accad. Sci. Fis. Mat. Napoli, 1924, [iii], 30, 166—174).— 
Thermal analysis of the system picrotin—picrotoxinin (cf. Barth 
von Barthenau and Kretschy, A., 1881, 286; 1882,412; Paternd and 
Oglialoro-Todaro, A., 1881, 440; Schmidt, A., 1884, 845; Paterno 
and Nasini, A., 1886, 970; Meyer and Bruger, A., 1899, i, 226; 
Sielisch, A., 1912, i, 790, 886; Horrmann, A., 1912, i, 709) indicates 
clearly the existence of a compound containing about 40% of 
picrotin. The optical activities of mixtures of the two compounds in 
absolute alcohol lie almost exactly on a straight line, mixtures con- 
taining about 40% of picrotin appearing to show very slight 
divergences. If picrotoxinin has the formula C,,;H,,.0,, the 
hydrate would contain either 5-8°% or 3:94% of water, according 
as its composition is C,,;H,,0,,H,O or 3C,,;H,,0,,2H,O; the 
author finds 5-01—5-64%, whilst Schmidt (loc. cit.) gave 4-67— 
5-59°. As intermediate figures are obtained for the percentage of 
methyl alcohol in the crystals containing it, it remains uncertain 
whether the hydrate and the methyl alcoholate are mixtures or 
whether the molecule of picrotoxinin is somewhat greater than is 
represented by the above formula. 

bb2 
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Tannins and Similar Substances. XIX. Constitution of 
Catechin. K. FREUDENBERG, H. FIKENTSCHER, and W. WENNER 
(Annalen, 1925, 442, 309—322; cf. this vol., i, 419).—Phloro- 
glucinaldehyde dimethyl ether and w-bromoacetoveratone yield 
4 : 6-dimethoxy-2-(3' : 4'-dimethoxybenzoyl)coumarone, m. p. 166°, 
— is reduced by sodium and amyl alcohol to 4: 6- -dimethoxy. 

2-(3’ : 4’-dimethoxybenzyl)coumarone, m. p. 91—92° (monobromo 
derivative, m. p. 142°), and 2-hydroxy-4 : 6: 3’ : 4’-tetramethoxy- 
any- -diphenylpropane (isolated as the p-nitrobenzoate, m. p. 137°). 
Since the benzyl compound is not identical with tetramethy]l- 
anhydroepicatechin, the latter substance must have the alternative 


structure (loc. cit.), (OMe),C H3(OMe), This con- 


ception is strengthened by the ane a tetramethylanhydro- 
epicatechin is converted in moist acetic acid solution into 3’ : 4’-di- 
methoxyphenyl 8-2-hydroxy-4 : 6-dimethoxyphenylethyl ketone, m. p. 
137-5° [the corresponding pentamethoxy derivative is identical with 
the synthetic product, m. p. 113—114°, described previously (Joc. 
cit.)], which is identical with the product ‘obtained by hydrogenation 
of 3’ : 4’-dimethoxyphenyl 6-2-hydroxy-4 : 6-dimethoxystyryl ketone 
(cf. Pratt, Robinson, and Williams, A., 1924, i, 306). Synthetic 
3’: 4’- dimethoxyphenyl B-2- hydroxy-4 : 6- dimethoxyphenylethy! 
ketone and tetramethylanhydroepicatechin are converted by 
hydrogen chloride in indifferent media into the same hydrochloride, 
C,gH,,0;Cl, m. p. 161—162° (decomp.), which is hydrogenated to 
4’-tetramethoxyflavan, m. p. 1l1—112°. Reductive 
fission of tetramethylanhydroepicatechin yields 2-hydroxy- 
4:6: 3’: 4'-tetramethoxy-«y-diphenylpropane (p-nitrobenzoate, 
m. p. 141—142°), whereas tetramethylanhydrocatechin yields an 
isomeric phenol (p-nitrobenzoate, m. p. 108—109°; p-nitrobenzoate 
of the corresponding pentamethoxy derivative, m. p. 104—105°). 
Attempts to reduce tetramethoxybenzylcoumaranone, 


(OMe).C 


by Wolff's method have led to the isolation of two isomeric semi- 
carbazones, m. p. 171° and 155° (decomp.), respectively. 

Improved methods are described for the preparation of phloro- 
glucinol dimethyl ether, phloroglucinaldehyde dimethyl ether, 
trimethylecatechone, and trinitrophloroglucinol. H. W. 


Gallotannin. XIII. Identity of Digallic Acid from Gallo- 
tannin with Synthetic m-Digallic Acid. M. NiI&zRENsTEIN, 
C. W. Spiers, and P. R. Harcuer (J. Amer. Chem. Soc., 1925, 47, 
846—850).—The identity of synthetic m-digallic acid (cf. Fischer 
and Freudenberg, A., 1913, i, 479) with the m-digallic acid obtained 
from gallotannin (cf. Nierenstein, A., 1910, i, 265) is established by 
melting-point determinations of mixtures of the synthetic and 
naturally-derived acids, of mixtures of synthetic methyl penta- 
methyl-m-digallate (m. p. 128—129°) (cf. Fischer and Freudenberg, 
loc. cit.; Fischer, Bergmann, and Lipschitz, A., 1918, i, 172) with 
that obtained by the action of diazomethane on the naturally- 
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derived product (m. p. 127—128°), and of mixtures of the corre- 
sponding penta-acetyl derivatives (m. p. 208—209°). When penta- 
acetyl-m-digallic acid is hydrolysed with ammonium hydroxide, the 
filtrate obtained after separation of the m-digallic acid deposits, when 
evaporated, p-digallic acid, m. p. 290—291° (decomp.), the rearrange- 
ment being due to the formation of an intermediate ring compound 
as suggested by Fischer, Bergmann, and Lipschitz (loc. cit.), which 
on further hydrolysis can undergo scission in two ways, one of which 
leads to the expected m-digallic acid, the other to p-digallic acid. 
This observation offers an explanation of previous differences in the 


reported m. p. of m-digallic acid, the pure acid having m. p. 271°. 
F. G. W. 


3-Chlorobenzopyrylium Derivatives. L. R. Ripa@way and 
R. Rosrnson (J. Chem. Soc., 1925, 127, 767—768).—w-Chloroaceto- 
phenone condenses with 2-hydroxy-3-ethoxybenzaldehyde in acetic 
acid saturated with hydrogen chloride, and addition 
\Z el of hydroferrichloric acid precipitates 3-chloro-8- 
Ph ethoxy-2-phenylbenzopyrylium ferrichloride (annexed 
\/ formula), maroon prisms, m. p. 155°. In like manner, 
EtO O w-chloroacetylanisole gives 3-chloro-4'- methoxy -8- 
FeCl ethoxy-2-phenylbenzopyrylium ferrichloride, brick-red 
4 plates, m. p. 150°. ‘The ferrichlorides yield colourless 

y-bases from which the yellow oxonium salt can be regenerated. 


Styrylbenzopyrylium Salts. IV. ,-Styryl Derivatives of 
5:7-Dihydroxy- and 5: 7-Dimethoxy-2-phenyl-4-methyl- 
benzopyrylium Chlorides. G. H. Waker and I. M. HemBron 
(J. Chem. Soc., 1925, 127, 685—689; cf. Buck and Heilbron, ibid., 
1923, 123, 2521).—5:7- Dihydroxy - 2 - phenyl-4-methylbenzo- 
pyrylium chloride (Biilow and Wagner, A., 1901, i, 400) condenses 
with p-hydroxybenzaldehyde in boiling absolute alcohol in a 
current of hydrogen chloride to form 4’ : 5 : 7-trihydroxy-2-phenyl- 

4-styrylbenzopyrylium chloride (an- 
OH CH:CH-C,H,OH p. 260°. 5: 7-Di- 


hydroxy-4'-methoxy -2-phenyl-4-styryl- 
OH Ph benzopyrylium chloride is_ similarly 
prepared from anisaldehyde. p-Di- 
Fadl methylaminobenzaldehyde condenses 
Cl without hydrogen chloride to form 


4’. dimeihylamino - 5 : 7 - dihydroay - 2 - 
phenyl-4-styrylbenzopyrylium chloride (ferrichloride, m. p. 270°, 
hydrochloride, perchlorate, and diperchlorate are described). 

5 : 7-Dimethoxy-2-phenyl-4-methylbenzopyrylium chloride, m. p. 
180° (+3H,O+43HCl) (ferrichloride, m. p. 215°), prepared from 
phloroglucinol dimethyl ether and benzoylacetone, condenses with 
p-hydroxybenzaldehyde, salicylaldehyde, vanillin, or p-dimethyl- 
aminobenzaldehyde in a similar manner to give the following 
derivatives of 2-phenyl-4-styrylbenzopyrylium chloride : 4'-hydroxy- 
5: 7-dimethoxy derivative, m. p. 230°; 2'-hydroxy-5 : T-dimethoxy 
derivative, m. p. 110° (+1H,O); 4'-hydroxy-3’ : 5 : 7-trimethoxy 
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derivative, m. p. 210°; 4’-dimethylamino-5 : 7-dimethoxy derivative, 
m. p. 190° (ferrichloride described). As with salts of the 7- hydroxy. 
y-styryl series (loc. cit.), a deep blue or violet colour is developed 
on adding alkali to the red aqueous-alcoholic solutions of all 
chlorides containing a p-hydroxyl group in the styryl residue. 
With the p-methoxy analogues, quinonoid formation is impossible 
and the red colour is unchanged. As in the «-styryl series, the 
7-hydroxyl group retards the quinonoid rearrangement, which 
occurs on dilution alone when this is absent. C. H. 


Styrylbenzopyrylium Salts. V. Distyryl Derivatives of 
7-Hydroxy-2 : 4-dimethylbenzopyrylium Chloride. I. M. 
Herpron, G. H. Waker, and J. S. Buck (J. Chem. Soc., 1925, 
127, 690—696).—The successive condensation of two aldehyde 
molecules (identical or different) with 7-hydroxy-2 : 4-dimethylbenzo- 
pyrylium chloride is studied. Mixtures are not obtained and it 
is assumed that the «a-methyl reacts in preference to the y-methyl 
radical. Anisaldehyde and vanillin behave exceptionally in giving 
y-mono-condensation products. All the substances containing 
a p-hydroxyl group in either styryl residue change from red to 
blue on adding alkali to their solutions, but not on dilution alone 
(cf. preceding abstract). 

7-Hydroxy-2 : 4-dimethylbenzopyrylium chloride, from resorcinol 
and acetylacetone (Biillow and Wagner, A., 1901, i, 400), con- 
denses at 40° with 1 mol. of p-hydroxybenzaldehyde in formic 
acid saturated with hydrogen chloride to form 4: 7-dihydrozxy- 
2-styryl-4-methylbenzopyrylium chloride, m. p. 260° (+1H-CO,H). 
chloride, pur- 
ple prisms, m. p. 160°, is formed from anisaldehyde in the same way, 
but if the aldehyde is added to the boiling solution there is formed 
the isomeric 4-styryl-2-methyl compound, blue-black needles, m. p. 
150° (+1H,0). Vanillin gives 4’ : 7-dihydroxy-3'-methoxy-4-styryl- 
2- methylbenzopyrylium chloride, the only brown monostyryl chloride 
in the series. 3’:4':7-T'rihydroxy- and 17-hydroxy-4'-dimethyl- 
amino-2-styryl-4-methylbenzopyrylium chlorides are formed nor- 
mally from protocatechualdehyde and p-dimethylaminobenzalde- 
hyde, respectively. 

The following substituted 2: 4-distyrylbenzopyrylium chlorides 
are prepared in hot absolute alcohol in a stream of hydrogen chloride : 
4’: 4": 7-trihydroxy derivative, m. p. 240° (+1H,O), from the 
dimethylpyrylium chloride and 2 mols. of p-hydroxybenzaldehyde ; 
7-hydroxy-4 : 4'’-dimethoxy derivative, m. p. 170° (+1H,0), from 
the purple monoanisyl chloride and anisaldehyde; 4’’-dimethyl- 
amino-7-hydroxy-4'-methoxy derivative, m. p. 200° (+2H,0), rr 
the purple monoanisyl chloride and p-dimethylaminobenzaldehyde ; ; 
4’ : 7-dihydroxy-4"’-methoxy derivative, m. p. 220° (+1H,O), from 
the mono-p-hydroxyphenyl chloride and anisaldehyde, or from 
the blue monoanisy] chloride and p-hydroxybenzaldehyde ; 4’’ : 7-di- 
hydroxy-4'-methoxy derivative, m. p. 160° (+2H,0), from the 
purple monoanisyl chloride and p-hydroxybenzaldehyde ; 3’ : 4’ : 7- 
trihydroxy-4'’-methoxy derivative, m. p. 240° (+2H,0), and 3” :4” : 7- 
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trihydroxy-4'-methoxy derivative, m. p. 210° (+2H,O), from the 
blue and the purple monoanisyl chlorides, respectively, with proto- 
catechualdehyde; 3’ : 4’ : 7-trihydroxy-3”' : 4'’-methylenedioxy deriv- 
ative, m. p. 255° (+2H,0), from the dihydroxyphenyl chloride and 
piperonal; 3” : 4’ : 7-trihydrozy-3’ :4'-methylenedioxy derivative, 
m. p. 200°, from 7-hydroxy-3’ : 4’-methylenedioxy-2-styryl-4- 
methylbenzopyrylium chloride and protocatechualdehyde; and 
4” : 7-dihydroxy-3"-methoxy-3' : 4'-methylenedioxy derivative, m. p. 
180° (+2H,0), from the same chloride and vanillin. C. H. 


Ray's Supposed Triethylene Trisulphide. G. M. BENNETT 
and W. A. Berry (J. Chem. Soc., 1925, 127, 910; cf. T., 1923, 
123, 2178, footnote)—The supposed triethylene trisulphide is 
shown by molecular weight determination and by direct comparison 
with a specimen of diethylene disulphide to be identical with the 
latter substance. M. J. 


Synthesis of Oxyberberine. I. W. H. Perky, jun., J. N. 
Riy, and R. Rosrnson (J. Chem. Soc., 1925, 127, 740—744).— 
The §-piperonylethylamide (I) of meconinecarboxylic acid 
(Freundler, A., 1914, i, 860), heated with phosphoryl chloride for 
5 hrs. on the steam-bath, gave in one experiment dioxyberberine 
(II), but on repetition the main product was a substance, probably 
(III), which was converted by zinc dust and acetic acid into oxy- 


4 ( 
CH. HOG | 
CH, 2 
OMe ( 
ome 
CH, CH | 


berberine (IV). As by-product there was obtained a yellow, 
crystalline substance, m. p. 230°, which seems to be a chloromethy]l- 
noroxyberberine. A synthesis of oxyberberine is also a synthesis 
of berberine and of derived alkaloids such as canadine and pal- 
matine. C. H. 


L 
| 
J 
L 
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Derivatives of Oxeserine. M. PoLoNovskI and M. Potonov- 
SKI (Compt. rend., 1925, 180, 1273—1275; cf. this vol., i, 151, 293). 
—Oxeserolene (I), when hydrogenated in presence of colloidal 
palladium, yields (by reduction of the vinyl group to ethyl) dihydro- 
oxeserolene, m. p. 200°. The methiodide of oxeseretholemethine 


\Z 


NMe NMe 


(w-geneseretholemethine) (II) on prolonged heating at 200° in a 
vacuum yields (cf. A., 1918, i, 505) trimethylamine methiodide and 
oxeserolene ethyl ether. Stedman and Barger (this vol., i, 292) 
have described a compound, dehydroeseretholemethine, identical 
with the y-geneseretholemethine previously obtained by Polonovski 
and Polonovski (loc. cit.). ‘ 
When treated with hydrogen peroxide eseretholemethine yields 
not only oxeseretholemethine but also the corresponding amine- 
oxide (III), m. p. 60°, [«]!, —38°, hydrochloride, m. p. 198°. When 
reduced with zinc and hydrochloric acid the amine-oxide gives 
oxeseretholemethine, but with sulphur dioxide it gives some ester 
(IV), m. p. 193—194° (decomp.), hydrolysed readily by hot water 


\ 
\ 


| Ico / 
O-SO, 
NMe NMe 


to oxeseretholemethine and sulphuric acid. The amine-oxide is 
obtained by treating oxeseretholemethine itself with hydrogen 
peroxide. The latter similarly converts oxeserimethine and 
oxeserolemethine into the corresponding amine-oxides. L. F. H. 


Relation of Pilocarpidine to Pilocarpine. Synthesis of 
4:4 and 1:5-Dimethylglyoxalines. R. Burrizs, F. L. 
Pyman, and J. Royuance (J. Chem. Soc., 1925, 127, 581—591).— 
That pilocarpidine is the imino compound corresponding with 
pilocarpine is now confirmed by its conversion by methylation 
into a mixture of pilocarpine and an isomeride, neopilocarpine (1), 
m. p. 39—40° (hydrochloride, m. p. 177°; nitrate, m. p. 94—95°; 
picrate, m. p. 117—119°). Boiled with alkali, the new base is 


CH-NMe-CH — 


partly racemised, like pilocarpine, with formation of the stereo- 
isomeric isoneopilocarpine (picrate, m. p. 125—126°; nitrate, m. p. 
105—106°). 1: 5-Dimethylglyoxaline, the degradation product of 
tsopilocarpine, is synthesised by an extension of the Wohl—Marck- 
wald method. «-Bromopropionacetal, b. p. 69°/14 mm., is con- 
verted by treatment with alcoholic ammonia into «-aminopropion- 
acetal, b. p. 79—80°/40 mm., or with alcoholic methylamine into 
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a-methylaminopropionacetal, (OEt),CH-CHMe-NHMe, b. p. 66—69°/ 
16—18 mm. From the latter by the action of thiocyanic acid there 
is obtained 2-thiol-1 : 5-dimethylglyoxaline, m. p. 261—262°, which 
is oxidised by hot dilute nitric acid to 1 : 5-dimethylglyoxaline, 
identical with the product from isopilocarpine. The condensation 
product of «-aminopropionacetal with methylthiocarbimide gives, 
on boiling with 5N-hydrochloric acid, three products : (a) 2-thiol- 
1 : 4-dimethylglyoxaline, m. p. 21 1—212°, unchanged by concen- 
trated hydrochloric acid at 150°, oxidised by hot dilute nitric acid 
to 1: 4-dimethylglyoxaline, m. p. 167—168°; (6) 2-methylamino- 
5-ethoxy-4-methyl-4 : 5-dihydrothiazole (II), m. p. 52° (picrate, m. p. 
158°; chloroplatinate, m. p. 201°), which is slowly converted by 
boiling dilute mineral acids into compound (a), and by concen- 
trated hydrochloric acid at 150° into compounds (a) and (c) together 
with 2-methylamino-4-methylthiazole, m. p. 71-5—72-5° (hydro- 
chloride, m. p. 228°; hydriodide, m. p. 194°; chloroplatinate, 
m. p. 180°); (c) 2-ethylthiol-1 : 4-dimethylglyoxaline (picrate, m. p. 
105°; hydrochloride, m. p. 125—127°). The last-named thiazole 
is also prepared by Traumann’s method (A., 1889, 414) from chloro- 
acetone and methylthiocarbamide (m. p. of the base and its salts 
are much higher than previously recorded). It is not converted 
by hydrochloric acid at 150° into 2-thiol-1 : 4-dimethylglyoxaline. 
«-Propionacetalylphenylthiocarbamide, m. p. 110°, from «-amino- 
propionacetal and phenylthiocarbimide, is hydrolysed by 5N-hydro- 
chloric acid to 2-thiol-1-phenyl-4-methylglyoxaline, m. p. 190—191°, 
but the main product is 2-anilino-5-ethoxy-4-methyl-4 : 5-dihydro- 
thiazole (as IL; picrate, m. p. 163—165°). Parallel results are 
obtained by hydrolysis of acetalylphenylthiocarbamide and pro- 
bably also with acetalyl-m-xylylthiocarbamide. The former, m. p. 
96°, yields 2-thiol-1-phenylglyoxaline, m. p. 181—182°, and 2-anilino- 
5- ethoxy-5 : 4-dihydrothiazole, C,,H,,ON.S, m. p. 92—93° [picrate, 
m. p. 198°; Wohi and Marckwald (A., 1889, 624, 866; 1892, 1326) 
give C,,H "Oo N.S, m. p. 94°, picrate ‘decomp. 190°]. The ethoxy 
base is hydrolysable to 2-thiol-1- phenylglyoxaline, 2-anilinothiazole 
(picrate, m. p. 198—199°), and 2-ethylthiol-1-phenylglyoxaline, b. p. 
310°/772 mm. (picrate, m. p. 119—120°). C. H. 


Does Nicotine Combine with Calcium Ions? R. M. 
CHaPin (J. Amer. Chem. Soc., 1925, 47, 892—894; cf. A., 1924, 
ii, 635).—The apparent union of calcium and nicotine (cf. Graham 
and Carr, A., 1924, i, 816) is due to adsorption. The observation 
that a solution of calcium chloride becomes acid on the addition 
of nicotine is not confirmed. F. G. W. 


Preparation of 4-Tetrahydroquinolone and of Intermediate 
Products. British Dyxsturrs Corporation, Lrp., W. H. 
Perkin, and G. R. CLemo (Brit. Pat. 230607). ails patent incor- 
porating results previously abstracted (A., 1924, i, 1103). 4-Tetra- 


hydroquinolone has m. p. 45°, not 144° as previously — 
E. H. R. 


3-Nitropyridine and its Derivatives. A. Krrpat and E. 
Rerrer (Ber., 1925, 58, [B], 699—701).—The nitration of pyridine 
b b* 
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to 3-nitropyridine (cf. Friedl, A., 1912, i, 299; 1913, i, 754) depends 
for its success on the presence of a trace of iron, used, e.g. as wire. 
The nitro compound is reduced by aluminium amalgam in ethereal 
solution to 3-hydroxylaminopyridine [8-3-pyridylhydroxylamine}, 
m. p. 109°; any 3-aminopyridine produced is retained by the 
aluminium hydroxide. 3-Nztrosopyridine, m. p. 94°, obtained by 
oxidising 3-hydroxylaminopyridine with potassium dichromate 
in sulphuric acid solution, shows the colour changes typical of nitroso 
derivatives. H. 


Mechanism of Fischer’s Synthesis of Indoles. S. Bop- 
Forss (Ber., 1925, 58, [B], 775—785).—In explanation of the pro- 
duction of indoles from ketonearylhydrazones (Fischer, A., 1884, 
1180), the following scheme has been suggested by Reddelien (A., 
1912, i, 363): —> 


NHPhR” —> NH,+CHR”:CR-NPhR” —> 


+H,. Since, however, the reaction is quantitative in certain 
cases, it appears improbable that the initial decomposition occurs, 
and, further, the coloration which develops during the change 
(attributed by Reddelien to decomposition) is only transitory. 
Also it appears improbable that the intermediate ketimine should 
escape hydrolysis completely in the presence of concentrated acid 
and frequently at a high temperature. More direct evidence against 
Reddelien’s hypothesis is deduced from the observation that the 
course of the change is not influenced by the addition of an amine 
differing from that assumed to be produced during the primary 
change. Thus the phenylmethylhydrazone of pyruvic acid and 
benzylaniline give 1-methylindole-2-carboxylic acid, whereas the 
phenylbenzylhydrazone of pyruvic acid and methylaniline afford 
1-benzylindole-2-carboxylic acid. Similarly, 2 : 3-diphenylindole 
and 1l-methyl-2 : 3-diphenylindole are derived respectively from 
deoxybenzoinphenylhydrazone and methylaniline and from deoxy- 
benzoinphenylmethylhydrazone and aniline. 1-Methylindole-2- 
carboxylic acid is derived from aniline and the phenylmethy]- 
hydrazone of pyruvic acid, and 2:3-diphenylindole is obtained 
from deoxybenzoinphenylhydrazone and -bromoaniline. The 
production of 2-phenylindole when acetophenoneanil is melted 
with phenylhydrazine zincichloride has been attributed by 
Reddelien (loc. cit.) to the oxidising action of the latter substance ; 
the observation that acetophenone-p-tolil also yields 2-phenyl- 
indole (together with -toluidine) under similar conditions shows, 
however, that the primary change is replacement of the anilo 
group by the phenylhydrazine residue (cf. Reddelien, A., 1922, 
i, 145) followed by normal ring closure of the hydrazone. 
According to Reddelien’s hypothesis the reaction is accom- 
panied by a continuous, inter-molecular hydrogen exchange which 
might be expected to impart a pronounced, negative potential to 
a platinum foil immersed in the reaction mixture. This, how- 
ever, is not observed in the case of the phenylmethylhydrazone of 
pyruvic acid. The validity of the method is established by the 
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observation that the potential of a platinum-air electrode sinks 
rapidly when placed in a methyl-alcoholic solution of benzaldehyde, 
pyruvic acid, and @-naphthylamine, from which 2-phenylnaphtho- 
cinchonic acid is being formed with simultaneous production of 
hydrogen (cf. Jones and Evans, T., 1911, 99, 334), or in a solution 
in which 2-methylpyridine-4 : 6-dicarboxylic acid is being generated 
by the auto-condensation of ammonium pyruvate, 3CH,*CO-CO,H+ 

1-Benzylindole-2-carboxylic acid, m. p. 196° (decomp.), and 
deoxybenzoin-p-bromophenylhydrazone, m. p. 138°, are described 
incidentally. H. W. 


Relationship of Thyroxin to Tryptophan. C. 8. Hicks.— 
(See ii, 473.) 


Preparation of Substituted Hydantoins. T. J. THompson, 
H. L. BEDELL, and G. M. Burrett (J. Amer. Chem. Soc., 1925, 
47, 874—-876).—Syntheses of 4-phenyl-4-ethylhydantoin (nirvanol) 
and its homologues were carried out (a) by converting the appro- 
priate ketones into the cyanohydrins by Albert’s method (cf. A., 
1916, i, 821) and then converting these into the acetonitriles by 
heating their solutions in absolute alcohol at 85° in sealed tubes 
after saturating with ammonia, the remaining steps being those 
of Read’s synthesis (A., 1922, i, 954); and (6) by the action of 
alkali hypobromites on the appropriate disubstituted cyanoacet- 
amides (cf. U.S.P. 1285703; Swiss Pats. 72561, 74094). The 
following compounds are described: phenylethyl-, m. p. 117°; 
phenylpropyl-, m. p. 120°; phenylisopropyl-, m. p. 130°; phenyl- 
butyl-, m. p. 126°; and phenylisobutyl-cyanoacetamide, m. p. 100°; 
phenylpropyl-, m. p. 165—166°; phenylisopropyl-, m. p. 211°; 
phenylbutyl-, m. p. 204—205°; and phenylisobutyl-hydantoin, m. p. 
177—178°. Phenylpropyl- and phenylisobutyl-hydantoins have 
about the same physiological effect as “‘ nirvanol,’ the remaining 
homologues having no hypnotic action. F. G. W. 


Preparation of 1-p-Sulphophenyl-3-methyl-5-pyrazolone. 
G. REEVES (J. Chem. Soc., 1925, 127, 911—912).—1-p-Sulphophenyl- 
3-methyl-5-pyrazolone, ordinarily prepared under conditions which 
do not favour primary enolisation of the ethyl acetoacetate in its 
condensation with phenylhydrazine-p-sulphonic acid, is obtained 
satisfactorily pure and in excellent yield when conditions are 
favourable to this enolisation (cf. Ingold, T., 1921, 119, 329). o 

M. J. 


Tautomerism of Amidines. V. Methylation of Glyox- 
alines by Diazomethane. Bromination of 4(or 5)-Phenyl- 
glyoxaline. W. G. ForsytH and F. L. Pyman (J. Chem. Soc., 
1925, 127, 573—581; cf. T., 1910, 97, 1814; A., 1924, i, 1112). 
—The yields of 5:1- and 4: 1-isomerides obtained by methyl- 
ation of 2: 5(2 : 4)-dibromo-4(5)-methylglyoxaline are 55% and 
1-2%, respectively, with methyl sulphate alone, 63% and 6-3% 
with diazomethane. Similarly, with methyl sulphate alone 
5(4)-bromo-4(5)-methylglyoxaline gives 63° of 5-bromo-] : 4-di- 

b b* 2 
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methylglyoxaline (hydrogen oxalate, m. p. 96°) and only 0-1% of 
the isomeride. 5(4)-Bromo-4(5)-phenylglyoxaline gives pure 
5-bromo-4-phenyl-1-methylglyoxaline, m. p. 88—90° (picrate, m. p. 
226°) in 73% yield. The same product is obtained by the action 
of bromine (1 mol.) on 4-phenyl-l-methylglyoxaline. From 
4(5)-nitroglyoxaline and diazomethane are obtained a 58% yield 
of 5-nitro-l-methylglyoxaline, m. p. 153°, and only 1-3% of the 
isomeride, m. p. 134°; whilst with methyl sulphate and alkali it 
gives 19% of the 5-nitro and 59% of the 4-nitrocompound. Methy!- 
ation of 4(5)-phenylglyoxaline by diazomethane yields 20% of 
5-phenyl-1-methylglyoxaline, m. p. 138—139°, and 41% of the 
1: 4-isomeride, m. p. 241°. It thus appears that in each case the 
more basic isomeride greatly predominates except when methy]l- 
ation is performed in the presence of alkali. 
5(4)-Bromo-4(5)-phenylglyoxaline, m. p. 242—245° (hydrochloride, 
nitrate, m. p. 127°, and picrate, m. p. 188—189°, are described), is 
formed in 64° yield, together with 11% of 2: 5(2 : 4)-dibromo- 
4(5)-phenylglyoxaline,m. p. 197—198°, by bromination of 4(5)-phenyl- 
glyoxaline. The bromine in these compounds is not removed by 
aqueous sodium sulphite at 100°, but is reduced at higher temper- 
atures. In 2-bromo-4(5)-phenylglyoxaline, m. p. 153°, synthesised 
by the method used for 2-bromo-4(5)-methylglyoxaline (T., 1923, 
123, 494), the stabilising effect of the phenyl group is less evident. 
Ethyl 2-thiol-4(5)-phenylglyoxaline-5(4)-carboxylate, m. p. 219°, pre- 
pared from ethyl «-aminobenzoylacetate hydrochloride and potass- 
ium thiocyanate, is oxidised by hot dilute nitric acid to ethyl 
4(5)-phenylglyoxaline-5(4)-carboxylate, m. p. 225°, from which the 
above 2-bromo-4(5)-phenylglyoxaline is obtained by bromination, 
followed by hydrolysis and decarboxylation. The ethyl amino- 
benzoylacetate required was obtained from ethyl isonitrosobenzoy]- 
acetate, prepared by an improved method. C. H. 


Isatoid and the So-called ‘‘Isatole.’’ A. Hanrzscu (Ber., 
1925, 58, [B], 685—692; cf. Heller, A., 1920, i, 766; 1921, i, 891; 
Heller and Benade, A., 1922, i, 582; Hantzsch, A., 1921, i, 597; 
1922, i, 1177).—-Silver isatin is converted by benzoyl chloride at the 
atmospheric temperature primarily into C-benzoylisatin, which is 
hydrolysed by traces of water to the corresponding non-isolable 
enol; this condenses with unchanged O-benzoylisatin giving 
O-benzoylisatoid, from which the benzoyl group is readily removed 

by water, thus yielding isatoid, or 


m. p. 178—182°. (The possibility of the second structure is 
established by the almost quantitative conversion of methylisatoid 
into a phenylhydrazone.) The compound is closely allied to 
Heller’s “ isatole,” prepared by the action of warm benzoyl chloride 
on impure silver isatin. The non-existence of Heller’s ‘“‘ structural 
association’ and the similarity of “isatole’” to 3-hydroxy- 
indazole ’’ which has been shown to be di-3-hydroxyindazole (cf. 


; 
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Hantzsch, this vol., i, 702) render it impossible to consider “ isatole ”’ 
an isomeride of isatin; until the termolecular nature of Heller’s 
product in solution is firmly established, it appears equally 
justifiable to regard the compound, if existent, as an isomeride of 
isatoid, one substance having the dienolic and the other the open 
keto-enolic form (see above). Silver isatoid, 

m. p. 204°, is prepared from isatoid and silver acetate or by the 
action of benzoyl chloride on pure silver isatin; it dissolves in 
solutions of alkali hydroxides without separation of silver oxide, 
but this property is not attributable to its complex nature, as it 
is also shared by the normally-constituted silver methylisatoid, 
C,,H,,0,N,Ag; the compounds are therefore regarded as N-salts. 
Isatin and mercuric acetate in aqueous-alcoholic solution yield 
N-mercuri-isatin, (C,H,O.N),Hg,H,O. Silver 5-bromoisatin and 
silver 3: 5-dichloroisatin are converted by cold benzoyl chloride 
into N-benzoyl-5-bromoisatin, m. p. 195—196°, and N-benzoyl- 
3: 5-dichloroisatin, m. p. 145—146°. H. W. 


Action of Carbon Disulphide on Benzidine. G. Rossi and 
B. CeccnEtTti (Gazzetta, 1925, 55, 97—99).—The crystalline com- 
pound formed together with thiocarbobenzidine (cf. Borodin, 
Jahresber., 1860, 356) by the action of carbon disulphide on benzidine 
and regarded by Strakosch (A., 1872, 25, 503) as an isomeride of 
thiocarbobenzidine, forms a diazo derivative which may be coupled 
to give a compound still containing sulphur. It decomposes at 
above 200° and its structure is most probably 


Dinitro- and Triamino-naphthalenes. C. (Annali 
Chim. Appl., 1925, 15, 55—62).—Conditions are given for the 
separation of 1: 5-dinitronaphthalene which yield better results 
than the procedure described by Friedlander (A., 1900, i, 150). 

1:2: 5-Triaminonaphthalene, prepared by coupling 1 : 5-diamino- 
naphthalene with p-diazotoluene and reducing the violet-blue 
dye thus formed by means of tin and hydrochloric acid, forms 
a white, crystalline trihydrochloride, which gives a violet-blue 
coloration with hydrochloric acid and ferric chloride, and a tribenzoyl 
derivative, C,j)H;(NHBz),, m. p. 268°. It condenses (1) with 
phenanthraquinone to form 7-amino-2 : 3-diphenylyl-«B-naphtha- 

quinoxaline (annexed formula), which does 
NH, = not melt at 300°, and (2) with benzil, 
giving 7-amino-2 : 3-diphenyl-«8-naphtha- 

, quinoxaline, yellow needles, m. p. 208°. 
andl 1:4: 8-Triaminonaphthalene, similarly 
obtained from 1 : 8-diaminonaphthalene, 


forms a trihydrochloride, gives a red coloration with a deficit of 
nitrous acid and a wine-red coloration with hydrochloric acid and 
ferric chloride, and reacts with neither phenanthraquinone nor 
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Supposed ‘‘3-Hydroxyindazole’’ and the_ so-called 
= Association of G. Heller. A. Hanrzson (Ber., 
1925, 58, [B], 680—685).—The compound, m. p. 206°, obtained by 
heating O- aminobenzhydrazide in the presence of quinoline at 200 
210° (described by Heller and Kohler [A., 1923, i, 850] as 3- hydroxy- 
indazole and by Thode [A., 1904, i, 347] as benzisopyrazolone) i is 
bimolecular in phenol, camphor, and probably in acetone, in which 
it dissolves somewhat it to be regarded 

6 >(OH)-N-NH 
as di-3-hydroxyindazole, (OH) ds. Hy 
3-hydroxyindole [di-1-acetyl-3-hydroryindazole] is bimolecular in 
phenol and camphor. Heller’s bis-N-acetylindazyl 3-ether has the 

C,H, ‘CN: NAc 
structure, | | NO. | 
NAc: -N—C- Hy 

Repetition of Heller’s “experiments has shown that 4-hydroxy- 
quinaldine is unimolecular in phenol, bimolecular in camphor, but 
not termolecular in acetone. 4-Hydroxyquinoline is bimolecular 
in camphor, but could not be examined in other solvents. These 
substances behave in solution therefore in much the same manner 
as acetic acid, alcohols, and phenols, which are associated in the 
majority of non-ionising solvents, but unimolecular in all hydroxyl- 
ated media. A difference exists, however, in that these compounds 
with the group —C(OH):N- are bimolecular in camphor, in which 
the simple, nitrogen-free phenols (p-bromophenol, p-cresol, thymol, 
a-naphthol) are unimolecular. This difference is not principally 
in nature, since the tendency of solvents towards the unimolecular 
fission of simple hydroxy compounds varies greatly. Thus the 
majority of phenols and carboxylic acids are bimolecular in benzene, 
in which trinitrobenzoic acid, triphenylearbinol, and triphenyl- 
acetic acid are strictly unimolecular. Trichloroacetic acid, in 
contrast to acetic acid, is not only strictly unimolecular as vapour, 
but forms equilibrium mixtures of little bi- and much uni-molecular 
forms in solvents in which acetic acid is bimolecular. Heller's 
conception of “structural association” is founded on incorrect 
experiments and should be abandoned. 


Physiological Action of certain Benzthiazoles and Mer- 
captan Derivatives. R. F. Hunter (J. Chem. Soc., 1925, 127, 
911).—Hot solutions of 4’-amino-1-phenyl-5-methylbenzthiazole 
(J. Soc. Chem. Ind., 1923, 42, 302) in contact with the skin develop 
an unpleasant form of eczema. The vapour of the thiocresol 
resulting from alkali fusion of this compound, like that of its lower 
homologue o-aminothiophenol (cf. Hofmann, Ber., 1887, 20, 2251), 
produces intense irritation and swelling. M. J. 


Heller’s 2-acetyl- 


Constitution of the so-called Dithiourazole of Martin 
Freund. III. Synthesis of some Monosubstituted Thio- 
diazoles. P. C. Guna and H. P. RAy (J. Amer. Chem. Soc., 
1925, 47, 385—390; cf. A., 1922, i, 875, 876).—The following 
substituted thiosemicarbazides, obtained by the action of hydrazine 


ing 
= 
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hydrate on the respective appropriate thiocarbimides (cf. Pulver- 
macher, A., 1894, i, 76; Busch and Ulmer, A., 1902, i, 575), 
are described: 4-m-aylyl-, m. p. 184°; 4-p-bromophenyl-, m. p. 
189°; and 4 m-chlorophenylthiosemicarbazide, m. p. 130°. An 
isomeric p-bromophenylthiosemicarbazide, m. p. 110°, was obtained 
by adding hydrazine hydrate to a dilute alcoholic solution of 
p-bromophenylthiocarbimide. By heating the above thiosemi- 
carbazides with an equivalent of carbon disulphide and alcoholic 
potassium hydroxide in sealed tubes at 100°, substituted 5-imino- 
2-thion-2 : 3: 4: 5-tetrahydro-1 : 3 : 4-thiodiazoles (5-amino-2-thiol- 
1:3:4-thiodiazoles) (I) or (II), were obtained. 5-Tolylimino-2- 
thion-2 : 3: 4: 5-tetrahydro-1 : 3 : 4-thiodiazole, m. p. 219°, yields a 
nitroso derivative, yellow, m. p. 228°; a methyl derivative, m. p. 
134°; a diacetyl derivative, m. p. 234—236° after contracting at 


NH—NH | Ac:N N 


(I.) (II.) (IIT.) 


200°, readily hydrolysed to the monoacetyl derivative (III), pale 
yellow, m. p. 152°; and an isomeric monoacetyl derivative (IV), 
light yellow, m. p. 198—200°. 5-Tolylimino-4-acctyl-2-methyl- 
thiol-4 : 5-dihydrothiodiazole (V), m. p. 89—90°, was obtained from 


NH—WN Ac-N——N 
GSAc RNIC  G-SMe RN:C 
| 
(IV.) (V.) (VI.) 


either of the above monoacetyl derivatives by the action of methyl 
iodide, and from the methyl derivative and acetic anhydride. By the 
action of iodine in alcohol on the 5-tolylimino derivative (I), the 
disulphide (V1), m. p. 232°, was obtained. The monoacetyl 
derivative (III) afforded similarly a disulphide, m. p. 245°, identical 
with that obtained by acetylating (VI). 5-Xylylimino-2-thion- 
2:3:4: 5-tetrahydro-1 :3:4-thiodiazole, m. p. 230° (decomp.), 
yielded similarly a disulphide, m. p. 114° (decomp.) [acetyl deriv- 
ative, m. p. 130° (decomp.)]. 5-p-Bromophenylimino-2-thion- 
2:3:4: 5-tetrahydro-1:3:4-thiodiazole, m. p. 220° {diacetyl 
derivative, m. p. 161°; monoacetyl derivative, m. p. 205°; methyl 
derivative, m. p. 212°; methyl—acetyl derivative, m. p. 91°], yields 
a disulphide, amorphous, m. p. 216°. 5-«-Naphthyl-, m. p. 225°, 
and _—— §-m-chlorophenyl-2-thion-2 : 3: 4 : 5-tetrahydro-1 : 3 : 4-thio- 
diazole, m. p. 240°, and the disulphide of the latter, m. p. 156°, 
were prepared. F. G. W. 


Action of Benzoyl Chloride on 4- and 1-Phenylthiosemi- 
carbazide. E. Fromm and A. TruKxa (Annalen, 1925, 442, 
150—159; cf. Fromm, Soffner, and Frey, A., 1924, i, 93).— 
4-Phenylthiosemicarbazide is converted by benzoyl chloride in 
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the presence of sodium hydroxide into the tetrabenzoyl derivative, 
NPhBz-CS-NBz-NBz,, m. p. 148°. When, however, the substances 
are allowed to react in the presence of chloroform as diluent, a 
mixture of 5-anilino-4-benzoyl-2-phenyl-1 : 3: 4-thiodiazole, m. p. 
184°, and 1 : 2-dibenzoyl-4-phenylthiosemicarbazide, m. p. 195°, is 
formed. The constitution of the former substance is established 
by its production by the benzoylation of 3-anilino-2-pheny]l- 
1:3:4-thiodiazole (cf. Pulvermacher, A., 1894, 304; Marckwald 
and Bott, A., 1897, i, 205), the structure of which is confirmed by 
its failure to yield lead sulphide when boiled with an alkaline 
solution of lead oxide and its inability to give a benzyl derivative. 
The position of the benzoyl groups in | : 2-dibenzoyl-4-phenyl- 
thiosemicarbazide follows from its failure to condense with 
benzaldehyde, whereby the absence of a free amino group is 
established, and its conversion by boiling, dilute alkali hydroxide 
into 3-thiol-4 : 5-diphenyl-1 : 2 : 4-triazole, m. p. 287°. The latter 
substance is converted by benzyl chloride in the presence of 
alcoholic sodium ethoxide into 3-benzylthiol-4 : 5-diphenyl-1 : 2 : 4- 
triazole, m. p. 165°, and by an excess of benzoyl chloride into 
3-thion-2-benzoyl-4 : 5-diphenyl-2 : 3-dihydro-1 : 2: 4-triazole, m. p. 
164°. The action of benzoyl chloride on 4-phenylthiosemicarbazide 
in the absence of diluent yields 5-anilino-2-phenyl-1 : 3 : 4-thio- 
diazole and 3-thiol-4 : 5-diphenyl-1 : 2: 4-triazole. The behaviour 
of 4-phenylthiosemicarbazide is thus analogous to that of 4-0-anisyl- 
thiosemicarbazide, and differs from that of the corresponding 
4-0-tolyl derivative (cf. Fromm, Soffner, and Frey, loc. cit.). 
1-Phenylthiosemicarbazide is converted by benzoyl chloride 
(Schotten—Baumann) into 1-benzoyl-1-phenylthiosemicarbazide, m. p. 
223°. The constitution of the compound is established by the 
observations that it evolves nitrogen when treated with nitrous 
acid and is converted by dilute alkali hydroxide into 3-thiol-1 : 5- 
diphenyl-1 : 2: 4-triazole, m. p. 188°. The latter substance is 
stable towards acids and alkalis. It is converted by benzyl chloride 
in alkaline solution into 3-benzylthiol-1 : 5-diphenyl-1 : 2 : 4-triazole, 
m. p. 100°, and by benzoyl chloride and alkali hydroxide into 
3-thion-2-benzoyl-1 : 5-diphenyl-2 : 3-dihydro-1 : 2 : 4-triazole, m. p. 
139°. The latter compound can also be obtained by treatment of 
1-phenylthiosemicarbazide with an excess of benzoyl chloride in 
alkaline solution if the temperature is not moderated; it is con- 
verted by benzoyl chloride in boiling alkaline solution into 3-benzyl- 
thiol-1 : 5-diphenyl-1 : 2 : 4-triazole. 1-Phenylthiosemicarbazide 
and benzoyl chloride in the presence of boiling chloroform yield a 
mixture of a dibenzoyl-1-phenylthiosemicarbazide, m. p. 188°, which 
does not contain a free amino group and is converted by protracted 
boiling in alkaline solution into 3-thion-2-benzoyl-1 : 5-diphenyl- 
2 : 3-dihydro-1 : 2 : 4-triazole, and a substance, m. p. 212°, to which 


the constitution N<GSON ‘NPhBz is ascribed, since it is trans- 


formed by alkali hydroxide into 1 : 4-dibenzoyl-1-phenylthiosemi- 
carbazide, m. p. 188°. The action of benzoyl chloride on 1-pheny]l- 
thiosemicarbazide in the absence of diluent gives a mixture of 


wae « 
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highly benzoylated compounds which has not been examined 
completely. 


Thio- and Oxa-cyanines. W. KOnic and W. Meter (J. pr. 
Chem., 1925, [ii], 109, 324—344; cf. A., 1924, i, 669; 1922, 7, 1188). 
—l-Methylbenzthiazole (Kénig and Treichel, A., 1921, i, 738) 
affords a methiodide, m. p. 219°, and a methobromide, m. p. 206°. 
When the methoperchlorate (loc. cit.) is treated in acetone suspension 
with sodium hydroxide, it yields 2-methyl-1-methylenebenzthiazoline, 
m. p. 166°. This substance, when heated alone or in solution, is 
converted into a compound which dissolves in acids to yield a 
purple dye, apparently identical with the “ thiazole-purple”’ or 
1 : 1’-dimethylstreptomonovinylene-2 : 2'-thiocyanine, the bromide 
(blue-bronzy needles, m. p. 248°), 


of which is obtained (yield, 85°) by treating the above 1-methyl- 
benzthiazole methobromide, in nitrobenzene, pyridine, or acetic 
anhydride solution, with an excess of ethyl orthoformate or 
anhydrous sodium formate at 150—160°. The iodide has m. p. 
254°, and the perchlorate has m. p. 250° (decomp.). This compound 
shows absorption bands at A 558 and A 526 in alcoholic solution and 
dyes mordanted cotton or viscose-silk in bluish-red shades. It is 
resistant to acids and is affected by alkalis less than its quino- 
cyanine analogues. 

1-Methylbenzoxazole combines with methyl iodide at 100° to 
give the methiodide, m. p. 200°, which is hydrolysed by hot water to 
N-methyl-o-acetamidophenol (Lees and Shedden, T., 1903, 83, 
756). The methosulphate has m. p. about 75°. When the methiodide 
is treated with ethyl orthoformate in boiling acetic anhydride 
“oxazole-yellow,” 1: 1’dimethylstreptomonovinylene-2 : 2-’oxacyanine 
iodide (formula analogous to that above, cf. also below) is obtained. 
This substance forms scarlet needles, m. p. 259°, and the corre- 
sponding sulphate (from the above methosulphate) has m. p. 267°; 
it shows absorption bands (in alcohol) at ’ 485 and A 456, and dyes 
mordanted cotton in reddish-yellow shades. It is more resistant to 
acids than its sulphur analogue, but is decomposed by alkalis. When 
it is treated with absolute alcoholic sodium hydroxide the carbinol 
base is not obtained, but the product is the ethyl ether, 


yellow needles, m. p. 212°. 

The relationships between colour and constitution among the 
above dyes and their known analogues are discussed at length, 
emphasis being laid on the influence on one another of the various 
possible alternative conjugated chains. W. A. S. 


6-Chlorophenoxarsine. E. E. TuRNER and A. B. SHEPPARD 
(J. Chem. Soc., 1925, 127, 544—547).—o-Aminodipheny] ether, 
m. p. 41-5°, b. p. 160—162°/12—15 mm. (benzoyl derivative, m. p. 
75°), was obtained from the tin double salt (cf. Ullmann, A., 1896, i, 
605) by treatment below 0° with excess of potassium hydroxide. 


4 
4 
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o-Phenoxybenzeneazo-8-naphthol melts at 135°. o-Phenoxyphenyl- 
arsinic acid, prepared from diazotised o-aminodiphenyl ether and 
sodium arsenite, is converted into o-phenoxyphenyldichloroarsine by 
the sulphurous—hydriodic—hydrochloric acid method. The orange- 
red oil so obtained loses hydrogen chloride when distilled at 10 mm. 
and gives 6-chlorophenoxarsine, m. p. 122°, identical with the 
product prepared from diphenyl ether and arsenious chloride in 
presence of aluminium chloride. The sulphur ring-analogue is 
not obtained from diphenyl sulphide, arsenious chloride, and 
aluminium chloride at 175—185°, the only product isolated being 
diphenylene disulphide. C. H. 


tric Compounds of Quinquevalent Arsenic. J. A. 
AESCHLIMANN (J. Chem. Soc., 1925, 12'7, 811—815; cf. Michaelis, 
A., 1902, i, 516; Winmill, J. Chem. Soc., 1912, 101, 720; Burrows 
and Turner, J. Chem. Soc., 1921, 119, 426).—Unsuccessful attempts 
were made to resolve compounds of the type abcAs.O, in which 
one of the groups a, b, and ¢ contained an acidic radical for com- 
bination with an active base. These included o0o’-dicarboxydi- 
phenylarsinic anhydride (cf. A., 1924, i, 1358); 0-carboxrydiphenyl- 
methylarsine oxide, m. p. 242°, obtained by the action of hydrogen 
peroxide on the arsine, which was prepared by an improved method 
from magnesium phenyl bromide and o-carboxyphenylmethyl- 
arsinous anhydride; and a sulphonic acid, m. p. 249°, of phenyl- 
a-naphthylmethylarsine oxide (Burrows and Turner, loc. cit.). 

Certain quaternary salts were also prepared for investigation : 
Phenyl-«-naphthylmethylarsine gives with bromoacetic acid an 
additive compound, m. p. 145—150° (decomp.). 6-Ethylphenox- 
arsine, colourless oil, obtained from magnesium ethyl bromide and 
6-chlorophenoxarsine (sulphonic acid, m. p. above 300°), is oxidised 
to 6-ethylphenoxarsine oxide, m. p. 99°, and forms stable additive 
compounds with bromoacetic acid and alkyl iodides: 6-carbozy- 
methyl-6-ethylphenoxarsonium bromide; 6 : 6-diethylphenoxarsonium 
iodide, m. p. 193°; and 6-methyl-6-ethylphenoxarsonium iodide, m. p. 
186—193°, according to rate of heating. No resolution of the latter 
was obtained by conversion into 6-methyl-6-ethylphenoxarsonium 
d-bromocamphorsulphonate, m. p. 153°. 

Phenyl «-naphthyl ether condenses with arsenious chloride in 
presence of aluminium chloride giving 17-chloro-«$-naphthaphenox- 
arsine, m. p. 168°. M. J. 


Carboxyquinolylphenylarsinic Acid and Derivatives. K. 
OagpEN and R. Apams (J. Amer. Chem. Soc., 1925, 47, 826—830).— 
p-4-Carboxry-2-quinolylphenylarsinic acid, 

m. p. not below 270°, was obtained by condensing acetophenone- 
p-arsinic acid with isatin in aqueous alcohol in presence of sodium 
hydroxide. It forms a disodium salt, and yields, on esterification 
with ethyl and methyl alcohols, the corresponding carbethoxy, m. p. 
117—119° (decomp.), and carbomethoxy derivatives, m. p. 153°, 
respectively, whilst reduction with sodium hyposulphite affords 
p: p’-di-4-carboxy-2-quinolylarsenobenzene, m. p. not below 250°. 


q 
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p-4-Carboxy-6-methyl-2-quinolylphenylarsinic acid, m. p. not below 
250° (methyl and ethyl esters, m. p. not below 275°), and p: p’-di- 
4-carboxy-6-methyl-2-quinolylarsenobenzene, reddish-brown, m. p. 
not below 250°, were prepared similarly. Acetophenone-p-arsinic 
acid, m. p. not below 250°, is described. The above derivatives are 
more toxic and less trypanocidal than salvarsan and arsanilic 
acid. F. G. W. 


Derivative of Cupreine containing Arsenic. F. X. ERBEN 
and N. ScHNIDERSCHITSCH [with W. Vis] (Ber., 1925, 58, [B}, 
693—695).—Sodium  dihydrocupreine-5-azobenzene-p-arsinic acid, 
decomp. 218° after darkening, is prepared by the addition of a 
diazotised solution of p-aminophenylarsinic acid in hydrochloric 
acid to a solution of dihydrocupreine in .V-sodium hydroxide in 
the presence of sodium acetate, the conditions being so adjusted 
that the mixture is finally just neutral with respect to the mono- 
sodium salt. The corresponding free acid has m. p. (indef.) 215° 
after darkening at 170°; like the sodium salt, it absorbs oxygen 
during desiccation. This property is not shared by the hydro- 
chloride (+-2H,0). H. W. 


Influence of Neutral Salts on Gelatin. III. Influence on 


| the Action of Trypsin on Gelatin. E. Sriasny and S$. R. D. 


Gupta (Collegium, 1925, 57—64).—Trypsin was allowed to act 
on a 1% gelatin solution, with or without the addition of sodium 
thiocyanate, nitrate, chlorate, chloride, or sulphate. The proteolytic 
effect of the trypsin is little affected by salts other than the thio- 
cyanate, which hinders it slightly. The formaldehyde and Van 
Slyke figures showed that 0°1.\V-solutions of neutral salts increase 
the peptolytic action of the trypsin slightly, but that stronger 
solutions cause it to diminish again. Proteolysis is complete in 
4hrs.; peptolysis occurs mainly in the first 24 hrs., but still proceeds 
after 6 days, when 20% of the nitrogen originally present becomes 
titratable by formaldehyde. This is one-third of the complete 
hydrolysis, showing that the latter cannot be attained with trypsin. 
This agrees with the view (Ssadikov and Zelinsky) that the last 
elements of proteins are not amino-acids only but diketopiperazines 
which are not included in the formaldehyde titration. The effect of 
neutral salts on the hydrolysis of gelatin by trypsin is very different 
from their effect on the hydrolysis of collagen. Sodium thiocyanate 
retards the peptolytic action of trypsin on both collagen and gelatin ; 
other neutral salts do not. ([Cf. B., 1925, 412.] D. W. 


Halogenated Proteins. IV. Bromofibrin. A. J.J. VANDE- 
VELDE (Rec. trav. chim., 1925, 44, 224—228; cf. this vol., i, 91).— 
A solution of bromine in carbon tetrachloride converts fibrin into 
a bromofibrin (N=8-06%, Br=41-1%) without liberation of 
hydrogen bromide. This material, treated with water or alkalis, 
gives substances of variable composition containing less bromine, 
the greater part of the bromine which passes into solution being 
present as hydrobromic acid. The bromofibrin is converted by 
heating at 100° into a substance (N=11-0%, Br=35-4%) which 
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shows a similar behaviour with water and alkalis except that the 
insoluble substances produced contain a higher proportion of 
bromine than those from the original bromofibrin. G. M. B. 


Coagulation of Albumins and §-Albumins. M. A. Raxusin 
and A. RosENFELD (Z. Unters. Nahr. Genussm., 1925, 49, 38—39).— 
A §$-modification of albumin was obtained by heating coagulated 
albumin with water under pressure for 12 hrs. The modified 
material was soluble in water, non-coagulable, and had a higher 
optical rotation than the original, although it still showed all the 
typical protein reactions. A. G. P. 


Biochemistry. 


Cell Respiration. II. Mechanism of Oxidation of Lactic 
Acid. III. Reactivation Experiments using Artificial Co- 
enzymes. A. von Szent-Gy6rey1 (Biochem. Z., 1925, 157, 
50—84).—The system in muscle which brings about the oxidation 
of lactic acid has two components, one soluble, the other relatively 
insoluble. The latter is a very active dehydrogenase. An oxygen 
activator may also be present. The soluble component is co- 
enzymic in character; it is heat-stable, and is neither enzyme nor 
protein. It is precipitated by lead acetate in neutral solution, and 
may be recovered in active form by decomposing the lead pre- 
cipitate with hydrogen sulphide. Neither the soluble nor the 
insoluble component is active in absence of the other, but when both 
are added together in the correct proportions, lactic acid oxidation 
proceeds at normal speed. 

Catalase is not the co-enzyme, nor can the oxidising power of 
washed muscle be induced by adding methylene-blue instead of the 
co-enzyme. Neither the reduced nor the oxidised form of gluta- 
thione is able to bring about the oxidation of lactic acid by washed 
muscle. There are insufficient amounts of active metallic salts in 
the tissues to catalyse the autoxidation of reduced glutathione, and 
it does not appear to be oxidised by the oxygen activated by washed 
muscle, although p-phenylenediamine, adrenaline, p-aminophenol, 
quinol, and other phenols are readily oxidised by such preparations. 
Washed muscie is not capable of oxidising the -SH group of thio- 
glycollic acid. It would appear that in muscle there is a specific 
phenol oxydase, and not a more general system by which oxygen is 
activated to a definite oxidation potential. The velocity of oxida- 
tion of such phenols and phenol derivatives depends on their 
adsorbability by the tissue. They are able to reactivate washed 
muscle, and act like the co-enzyme in enabling it to oxidise lactic 
acid. H. D. K. 
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Influence of Oxygen Tension on Biological Oxidation. 
R. J. HAMBURGER and A. von Szent-GyO6reyi (Biochem. Z., 1925, 
157, 298—302).—The velocity of oxidation of p-phenylenediamine 
by means of washed pig’s diaphragm muscle is independent of the 
oxygen tension over a range of 1—0-05 atm. of oxygen. oe 


Causes of Differences of Intensity of the Elementary 
Respiration of Tissues. E. F. TERROINE and J. RocHE (Compt. 
rend., 1925, 180, 1061—1063).—From a consideration of data 
derived from various sources concerning the respiratory intensity 
and composition of brain, liver, kidney, and muscle (bird and 
mammal) tissues, the conclusion is reached that the respiratory 
intensity, in vitro, of a tissue is directly proportional to the product 
of the percentage of protein and the percentage of lipoid phosphorus. 

G. M. B. 


Influence of Tension of Molecular Oxygen on Oxidations 
of Hemoglobin. J. M. Nem and A. B. Hastines (J. Biol. 
Chem., 1925, 63, 479—492).—The optimum tension of oxygen for the 
formation of methemoglobin by sterile extracts of pneumococci, by 
anierobic bacilli, and by various autoxidisable substances, and also 
for its spontaneous formation in sterile blood, was found to be 
20 mm., at which tension 50° of the hemoglobin is in the reduced 
state. The presence of 10 mm. tension of carbon monoxide inhibits 
the formation of methemoglobin altogether. The course of the 
reaction appears to consist of the formation of an oxidising agent by 
combination of molecular oxygen with an autoxidisable substance 
and the subsequent oxidation of the ferrous iron of hemoglobin to 
the ferric state. The results are in accord with the view of Conant 
(this vol., i, 455) that the substance oxidised to methemoglobin is 
reduced hemoglobin. C. R. H. 


Formation of Methzemoglobin. W. (Biochem. Z., 
1925, 156, 323—333).—From observations of the actions of iron 
salts and organic acids on hemoglobin it is concluded that the 
formation from the latter of methzmoglobin depends on the con- 
version of the iron of the pigment from the ferrous into the ferric 
condition together with the liberation of oxygen. The use of 
succinic acid is recommended for the direct gasometric determination 
of carbon dioxide in blood. 


Acid-Base Equilibrium. II. Determination of the 
Hydrogen-ion Concentration of the Blood. III. Determin- 
ation of Alveolar Carbon Dioxide Tension. IV. Titrimetric 
Determination of Hydrogen Carbonate in the Blood. J. 
and Weiss (Magyar orvosi Archivum, 1924, 25, 288— 
300, 301—306, 307—313).—II.—The diluted plasma containing 
indicator is divided into two portions, one of which is titrated with 
hydrochloric acid after addition of alkali phosphate. When equality 
of colour is attained, the result may be read from an empirically 
determined curve. 

IiI.—The air is passed into sodium hydrogen carbonate solution, 
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the change in reaction of which is determined colorimetrically, and 
the tension calculated from an empirical curve. 

IV.—Gollwitzer’s criticism of Van Slyke, Stillman, and Cullen’s 
method is rejected; modifications are available for clinical and 
exact work respectively. CHEMICAL ABSTRACTS. 


Determination of Carbon Monoxide in Blood. D. G. C. 
TERVAERT (Biochem. J., 1925, 19, 300—303; see also Proc. K. Akad. 
Wetensch. Amsterdam, 1924, 277, 832—833).—The carbon monoxide 
is extracted from the blood by the use of ferricyanide with evacuation. 
After passing the gas through strong potassium hydroxide and con- 
centrated sulphuric acid, it is led over iodine pentoxide heated at 
150°. The liberated iodine is collected in potassium iodide solution 
and titrated with 0-01N-sodium thiosulphate. Accurate results can 
be obtained with 10 c.c. of blood. 8. 8. Z. 


Determination of Ammonia and Urea in Blood and Urine. 
M. M. Murray (Biochem. J., 1925, 19, 294—299).—Ammonia and 
urea in urine and in blood can be determined by aération in the 
apparatus of Cannan and Sulzer (Heart, 11, 148) and subsequent 
titration. Urea in urine and in blood can also be determined by 
aspirating the ammonia from the decomposed urea and determining 
it colorimetrically by Orr’s method (this vol., i, 184). The deter- 
mination can be made with 0-2 c.c. of blood. 8. 8. Z. 


Exchange of Chlorine between the Red Blood Corpuscle 
and the Surrounding Solution. III. Influence of the Hydro- 
gen-ion Concentration on the Exchange. W. BurcGeEr (Arch. 
Exp. Path. Pharm., 1925, 106, 102—107).—The exchange has been 
examined in solutions of py 6-7 and 7-3. After 4 hr. less chlorine is 
found in the solution of py 6-7 than in the other. This is ascribed 
to a reduction in the amount of diffusion rather than to a dis- 
placement of the equilibrium, since after about 2 hrs. the difference 
of chlorine is much less. A definite equilibrium is probably reached 
in both cases in about 2 hrs. When the structure of the corpuscles 
has been destroyed by freezing, the amount of chlorine in the solu- 
tion is considerably increased, although the amount is unaffected 
by the difference in the reaction of the two solutions. The addition 
of peptone is without effect on the amount of chlorine in the surround- 
ing solution. The effect of anions and cations on the exchange has 
been determined by the addition of the nitrates of sodium, calcium, 
and potassium and the sulphates of sodium and potassium. In the 
presence of nitrate, more chlorine is found in the solution than when 
sulphate is present, during } hr. At the end of 2 hrs., however, 
there is practically no difference. Equilibrium is attained much 
more rapidly in the presence of nitrate than in the presence of either 
sulphate or phosphate. The nitrates and sulphates, respectively, 
of different cations all have the same effect. O. O. 


Rate of Sinking of Erythrocytes with Reference to the 
Hofmeister Ionic Series. D. von Kuiosusitzky (Biochem. Z., 
1925, 157, 277—282).—An investigation of the influence of hyper- 
tonic salt and sugar solutions on the rate of sinking of erythrocytes 
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shows that the influence follows the Hofmeister series, and is inversely 
proportional to the concentration of the solution. P. W. C. 


Stereoisomerism and Cell-permeability. M. Oxacawa (Z. 
physiol. Chem., 1925, 143, 211—217).—-Of the optically active forms 
of histidine, the J-isomeride enters the washed red blood-corpuscle 
of the rabbit (suspended in saline) more readily than the <a 


Determination of Hemoglobin. H. B. Newnam, H. G. 
Wittsuire, and J. W. ScuarrrF (J. Roy. Army Med. Corps, 1924, 43, 
359—365).—The Gower, Haldane, Fleischl, and Tallquist hemo- 
globinometers are untrustworthy, and the normal value should be 
108—110%, representing 15 g. of hemoglobin per 100 c.c. The 
specific gravity is not accurately proportional to the hemoglobin 
content. CHEMICAL ABSTRACTS. 


Formation of Bile Pigment from Hemoglobin in Tissue 
Cultures. A. R. Rion (Bull. Johns Hopkins Hosp., 1924, 35, 
415—416).—Ingestion of red blood cells by phagocytes of 
mesodermal origin is followed by the conversion of the hemoglobin 
into bile pigment and a residue containing iron within the body of the 
phagocytic cell. CHEMICAL ABSTRACTS. 


Porphyrins from Blood Pigment. A. Parenpreck and K. 
Bonatu (Z. physiol. Chem., 1925, 144, 60—67).—The reduction 
of hematin with hydrazine in glacial acetic acid solution gave a 
product identical spectroscopically with «-hematoporphyroidin 
(cf. Schumm, this vol., i, 88). Electrolytic reduction of hematin 
gave, according to the conditions of the reaction, «-hematoporphy- 
rin, hematoporphyrin (Nencki and Sieber, A., 1888, 971), and 
mesoporphyrin; mesoporphyrin was further obtained by eleciro- 
lytic reduction or catalytic hydrogenation of «-hematoporphyroidin, 
and by electrolytic reduction of «-hematoporphyrin. All products 
were identified spectroscopically. C. R. H. 


Isolation of Adenine Nucleotide from Blood. W. 8S. Horr- 
MAN (Bull. Johns Hopkins Hosp., 1924, 35, 417).—Pure crystalline 
adenine nucleotide prepared from pig’s blood agrees in chemical 
composition and physical properties with that prepared from yeast- 
nucleic acid by Jones and Kennedy. CHEMICAL ABSTRACTS. 


Uric Acid in Blood. W. G. Lennox and M. F. O'Connor 
(J. Lab. Clin. Med., 1924, 10, 99—103).—It seems probable that 
the upper limit of the uric acid concentration of normal blood by the 
new direct method of Folin (A., 1923, ii, 196) may be 4-5—5-0 mg. 
per 100 c.c. of blood. The concentration of uric acid in the blood 
is considerably but inconstantly higher when measured by the 
direct method of Benedict (A., 1922, ii, 405) or of Folin (loc. cit.) than 
when measured by that of Folin and Wu (A., 1919, ii, 308) or by the 
check method of Folin (“Laboratory Manual of Biological 
Chemistry,” N. York, 1923). CHEMICAL ABSTRACTS. 
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New Type of Phosphoric Acid Compound from Blood. 
Effect of Substitution on the Rotation of l-Glyceric Acid. 
I. GREENWALD (J. Biol. Chem., 1925, 63, 339—-349).—The proteins 
and lipoids of pig’s blood were removed with trichloroacetic acid 
and the filtrate was treated with lead acetate; the solution obtained 
on decomposition of the lead precipitate was treated with magnesia 
mixture and the filtrate from the magnesium ammonium phosphate 
again treated with lead acetate; on addition of barium hydroxide 
to the solution obtained after decomposition of this second lead 
precipitate there was obtained a barium salt with the composition 
C,H,O.)P,Ba;,3H,O ; on dissolving this salt in the minimum amount 
of dilute hydrochloric acid and adding alcohol a second barium 
salt, C,H, 90.)P,Ba,,H,O, was obtained. On removal of the barium 
from either of these salts and heating the free acid in 5% sulphuric 
acid for several days at 100° there was isolated from the resulting 
solution a barium salt identified as barium /-glycerate. The original 
compounds isolated were therefore the penta- and tri-barium salts of 
diphospho-\-glyceric acid. The tribarium salt has [a]? —4-45°; 
the free acid [«]j} —3-36°; after neutralisation to Congo-red with 
sodium hydroxide, -—4-01°; after neutralisation to thy- 
molphthalein, [«]j; —2-73°. The l-glyceric acid obtained on 
hydrolysis was partly racemised, the greatest rotation observed 
being [«]) —1-99°; attention is called to the effect of introducing 
two phosphoric acid groups into the molecule in increasing the 
molecular rotation as shown by the above figures. The amount of 
the compound isolated from pig’s blood represented 12-2—19-3 mg. 
of phosphorus per 100 c.c.; the same compound was obtained in 
smaller yield from human and dog’s blood. C. R. H. 


Concentration of Acetone Substances in Normal Blood 
and Urine. R.S. Hupparp and C. V. Nospack (J. Biol. Chem., 
1925, 63, 391—394).—The average of the results of experiments on 
twenty-four normal individuals shows the preformed acetone-aceto- 
acetic acid of the blood to be 0-13 and of the urine 0-19 mg. per 
100 c.c., whilst the 8-hydroxybutyric acid of the blood is 0-30 and of 
the urine 0-46 mg. per 100 c.c. C. R. H. 


Influence of Intravenous Administration of Urea on the 
Non-protein Nitrogen of the Blood. E. Scum and J. Kunze 
(Magyar orvosi Archivum, 1924, 25, 318—325).—After injection of 
urea, the non-protein nitrogen did not reach the calculated value, 
and became normal after 3 hrs., although the urea remained in the 
body for several days. Storage in the tissues must therefore take 
place. The increase was greater for the red cells than the serum. 

CHEMICAL ABSTRACTS. 


Chemistry of the Blood during Parenteral Excitation of 
the Activity of Digestive Glands, especially of the Stomach. 
K. Onowara (Biochem. Z., 1925, 157, 271—276).—Changes in total 
solids and chloride content of the blood have been followed in dogs 
for 3 hrs. after the subcutaneous injection of secretin, pilocarpine, 
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and atropine and the intravenous or subcutaneous injection of 
acetylcholine (cf. this vol., i, 322). After pilocarpine, the total 
solids rise and remain high for 3 hrs. and then gradually fall, whilst 
the chloride content sinks a little at first and either remains at this 
value or returns to the original value. After acetylcholine, there is 
an increase of total solids, but the increase is smaller than with 
pilocarpine. In this latter case, the greater salivation is supposed 
to account for the greater loss of water. The chloride values are 
inconsistent. After secretin, there was a rise of total solids 
intermediate between the values for pilocarpine and acetylcholine, 
but no change in chloride content occurred. With atropine, slight 


decrease of total solids and slight increase of chloride occurred. 
G. 


Chemical Composition of Blood during Labour. E. C. P. 
Wiuu1aMms (Lancet, 1924, II, 1336—1337).—There is an appreciable 
rise in the blood non-protein nitrogen and urea during labour, the 
average urea content changing from 19-0 mg. °% during pregnancy to 
28-2 mg.% during labour. CHEMICAL ABSTRACTS. 


Measurement of Calcium-ion Concentration [in Blood]. 
O. BuppE and E. FREUDENBERG (Z. ges. exp. Med., 1924, 42, 284— 
295; from Chem. Zentr., 1924, ii, 1812)—The values obtained for 
calcium-ion concentration by the method of Brinkman and Van 
Dam are greater than the calculated values when both the alkalinity 
and the phosphorus value are high; otherwise good agreement is 
obtained. In blood dialysates, the calcium-ion concentration is 
depressed by substances of the residual nitrogen group. Glycine 


removes calcium ions from solution, particularly at low alkalinities. 
G. W. R. 


Determination of Calcium in Blood Serum by the Tisdall 
Method. E. P. Cuark and J. B. Coup (J. Biol. Chem., 1925, 
63, 461—464).—Some calcium oxalate may be lost in the process of 
washing with dilute ammonia in the method of Tisdall (A., 1923, ii, 
656), and it is therefore suggested that one washing only should be 
given, the centrifuge tube being inverted on filter paper for 5 min. 
to ensure complete drainage. C. R. H. 


Blood Calcium under Normal and Pathological Conditions. 
H. A. Satvesen (Norsk Mag. Laegev., 1923, 21, 1047—1052).— 
The calcium content of normal serum is 9-5—10-5 mg. per 100 c.c. ; 
in pregnancy the values are lower, also in tetany, e.g., 6-34 and 
4:38 mg. Other pathological conditions were investigated. 

CHEMICAL ABSTRACTS. 


Determination of Formic Acid in Blood and Urine. F. 
De Eps (J. Lab. Clin. Med., 1924, 10, 59—66).—The blood is placed, 
by means of a pipette moistened with saturated oxalate solution, in 
a 100 c.c. cylinder, diluted, and diluted again, after addition of 
picric acid, to 100 c.c., then shaken, and the liquid filtered. An 
aliquot portion is heated with Fincke’s mercuric chloride reagent, 
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and the mercurous chloride determined by addition of iodine to 
the acidified solution and titration of the excess. Formaldehyde, if 
present, is first converted into hexamethylenetetramine. Urine is 
distilled with steam after addition of picric acid, the distillate being 
kept alkaline. Mercuric chloride is added after partial evaporation 
and acidification and the determination continued as before. Formic 
acid was not found in normal blood and urine. 
CHEMICAL ABSTRACTS. 


Micro Determination of Potassium in Blood-serum and 
other Fluids. F. Lepermann (Klin. Woch., 1924, 3, 1632; 
from Chem. Zenir., 1924, ii, 1966).—The liquid is treated with 
cobaltinitrite reagent. The precipitate of potassium cobaltinitrite 
is separated and washed by centrifuging, dried at 100°, and dissolved 
in 27% hydrochloric acid. The potassium is determined colori- 
metrically, using standard solutions of potassium chloride for 
comparison. G. W. R. 


Micro-determination of Blood-sugar. K. Dreset and H. 
RotTuMAnn (Biochem. Z., 1925, 157, 172—173).—Using the modific- 
ation of the Hagedorn and Jensen technique devised previously 
(A., 1924, ii, 632) in which filter paper and a torsion balance are 
used instead of a pipette for measuring the blood, it has been 
found that even if the blood is allowed to dry on the paper and is 
left up to 4 days before the determination is made, there is no change 
in the sugar value. H. D. K. 


Combined Sugar in Blood. Methods for Micro Determin- 
ation. Conditions in Normal Individuals. Glycolysis and 
Combined Sugar. L. Conporexut (Policlinico, sez. med., 1924, 
31, 125—144; from Chem. Zentr., 1924, ii, 1812).—Combined 
sugar was determined in blood by comparinz the results obtained 
with native plasma and with plasma after heating with 0-125N- 
hydrochloric acid (half saturated with potassium chloride) for 
10 mins. in an autoclave at one atmosphere pressure and subse- 
quently neutralising with sodium hydroxide solution (half saturated 
with potassium chloride). With normal fasting men, the average 
content of combined sugar was 0-042% (0-030—0-054%), forming 
53% (42—72%) of the free sugar. After oral administration 
of 20 g. of dextrose in 50 c.c. of water both the actual and 
relative content of combined sugar decreased at first. Subse- 
quently when the free sugar had reached its normal value, the 
combined sugar was slightly increased. Similar results were ob- 
tained after subcutaneous injection of adrenaline or pituitary extract. 
Inconsiderable changes in the amount of combined sugar in dogs’ 
blood were produced by glycolysis during 24 hrs. Hydrolysis of 
2% Witte peptone solution by the above method caused a slight 
increase in reducing power, a result which only explains to a small 
extent the results obtained for combined sugar. Combined sugar 
is considered to originate from a reserve of loose compounds of 
protein with dextrose. G. W. R. 
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Blood-sugar of the Goat. K. ScnunEcKER (Biochem. Z., 
1925, 156, 353—364).—Two normally fed goats showed the low 
average blood-sugar values of 49—60, and 52—64 mg.%. After 
2 days’ partial starvation the blood-sugar value sank to 41 mg.% 
in the case of the first animal. After strenuous exercise the value 
rose in another case to 117 mg.°%, the return to normal being slow. 
Small injections of adrenaline (0-5 mg.) produced a hyperglycemia 
of the order 95 mg. % after 4 hrs., the return to normal values being 
again slow. Insulin injections produced very low blood-sugar 
values—17 mg.%—without accompanying collapse, unless the 
low value was maintained for a period of 2 hrs. 


Hypoglycemia. Identity of Intoxication Due to Dextrose 
Starvation with the Hypoglycemic Reaction. F. FIiscHLer 
and F. OrrEnsoosER (Z. physiol. Chem., 1925, 144, 1—59).—The 
toxic symptoms exhibited by rabbits which have been starved or 
treated with phloridzin until in a condition of hypoglycemia are 
similar to those which follow overdosage with insulin, and are 
relieved by the administration of dextrose. In both cases, the 
symptoms are therefore due to the actual deficit of dextrose in the 
blood, any concentration below 0-07°% being dangerous. The 
hypoglycemia caused by starvation or by phloridzin, being due to 
the complete exhaustion of all carbohydrate reserves in the body, is 
slow in onset, is accompanied by a fall in body-weight and in tem- 
perature, and the stage of convulsions is preceded by one of intense 
physical weakness; the intoxication is accompanied by a disturb- 
ance of hepatic function as is shown by an abnormal urinary 
excretion of urobilin, the latter being shown to be hepatogenous 
and not enterogenous in origin. C. R. H. 


Structure of Blood-serum. H. Hanpovsxy (Koll.-Z., 1925, 
36 (Zsigmondy-Festschr.), 292—297).—The possible rdles of secondary 
particles or aggregates in blood sera are discussed. The quantitative 
relationships between the coagulation, refraction, and viscosity of 
sera and the contents of albumin, pseudoglobulin, and euglobulin 
hold only for normal and not for pathological sera. After con- 
centration in a vacuum, sera are relatively richer in albumin. In 
sera saturated with carbon dioxide the change of viscosity with 
time depends on the albumin-globulin ratio. The amount of 
cholesterol extracted by ether varies inversely with the euglobulin 
content. It is apparently protected in the serum by the euglobulin. 
Dilution of serum with water or very dilute solutions of sodium, 
potassium, or calcium chlorides affects the amount of cholesterol 
extracted by ether, but dilution with physiological salt solutions, 
e.g., Ringer or Tyrode, has no such effect. E. M. C. 


Inorganic Bone-forming Elements of the Blood-serum. 
H. A. Peterson (Bull. Johns Hopkins Hosp., 1924, 35, 378—381). 
—A definite relationship exists between the concentration of the 
bone-forming elements of the serum and the rate of repair of 
fractured bones. With [Ca][P] (mg. per 100 c.c.)<30, fractures 
will not unite. Dog’s serum contains much more phosphorus than 
human serum. CHEMICAL ABSTRACTS. 
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Mechanism of the Reaction between Formaldehyde and 
Serum Proteins. R. R. Hentey (J. Agric. Res., 1924, 29, 
471—482).—When formaldehyde is added, to serum, the proteins 
become less soluble in ammonium sulphate (A., 1923, i, 1253). 
Experiments are now described from which it is concluded that the 
change is chemical. Immediately on the addition of formaldehyde 
the titratable acidity of the serum increases considerably and the 
Pu decreases; thereafter the titratable acidity gradually decreases, 
although the yg may continue to fall. The increase in acidity is 
related to the amount of formaldehyde added, but is not pro- 
portional to it. The author puts forward tentatively an explanation 
of the formaldehyde-gelatification of serum. C. B. &. 


Action of Chloral Hydrate on the Proteins of Blood-serum. 
M. NesxovicG (Glas Acad. Sci. Belgrade, 1924, 113, 27—40).— 
A 2-5%, solution of chloral hydrate precipitates the proteins of blood- 
serum even in a dilution of 1:10000. The precipitation, which 
usually is not complete, is due to the dehydrating action of the 
chloral hydrate on the proteins and is more strongly marked with 
the globulins than with the albumins. 8. S. M. 


Determination of Fibrinogen. III. W. SrariincEer and 
K. Hartt (Biochem. Z., 1925, 157, 283—297).—A further survey of 
the methods available for the determination of fibrinogen (cf. A., 
1923, ii, 890; 1924, ii, 212). In a series of parallel determinations 
in normal plasma, 95°, of the individual variations of the results 
by the gravimetric method and 92% by the Kjeldahl method were 
less than 0-04 g.°%, whilst comparing results by the two methods 80%, 
showed differences less than 0-05 g.%. Comparing results by the 
gravimetric and differential refractometric methods in normal 
plasma, since 60° of the deviations are less than 0-05 g.%, the latter 
method is in general sufficiently accurate for normal plasma. 
Comparing the individual variations in a series of determinations in 
salt (citrated) plasma, it is shown that the gravimetric and Kjeldahl 
methods are as trustworthy for salt plasma as for normal plasma. 
Comparing the results by gravimetric and refractometric methods 
in salt plasma, since 71°% of the deviations are greater than 0-04 g.%, 
the latter method cannot be used for salt plasma. The specific 
refraction for fibrinogen in normal plasma varies between 0-00209 
and 0-00131 and in salt plasma between 0-00207 and 0-00097. 
Finally, the relative values of the interferometric, polarimetric, 
diaphanometric, nephelometric, and colorimetric methods are 
discussed. Of these, the three last-named are rapid and useful, but 
the constant preparation of standards is so tedious that the methods 
are no improvement on the gravimetric and Kjeldahl methods and 
they were not therefore further elaborated. P. W.C. 


Blood Coagulation in Cold-blooded Animals. K. Sanovié 
(Glas Acad. Sci. Belgrade, 1923, 108, 87—92).—Experiments on 
frogs and fishes (Ameiurus nebulosus, Le Sueur), both normal and 
after removal of the liver, have shown that certain anticoagulants, 
such as nucleic acid and hirudin, act directly on the blood and not 
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through the liver as observed by Doyon in dogs in the case of nucleic 
acid. 8. S. M. 


Blood Clotting and the Hofmeister Series. J. Csapé and 
D. van KuosusitzKy (Biochem. Z., 1925, 157, 354—358).—The 
action of various potassium salts in inhibiting blood clotting conforms 
with the Hofmeister series, the anions giving the series, 
SO,<Cl<NO,<Br<I<CNS in the order of increasing inhibition. 
The anions of sodium salts give the series Cl< NO,<SO,<I<CNS, 
and of ammonium salts Cl<SO,<NO,. For the cations, the order 
of increasing inhibitory action is Na<K<NH,. J. P. 


Anti-coagulating Action of Zinc Salts. A. Lumimre and 
H. Couturier (Compt. rend., 1925, 180, 1364—1366).—The poly- 
basic acids which are so effective in preventing the coagulation of the 
blood in vitro (this vol., i, 606) have the opposite effect in vivo. 
Zinc sulphate, injected intravenously, on the other hand, prevents 
the clotting of the blood in vivo as well as outside the body, and 
appears to have very little harmful effect on the animal. This 
phenomenon may be of value in the study of body function in the 
absence of the higher nervous centres. The mechanism of the 
anti-coagulating action of zinc salts must, it is suggested, be different 
from that of the sodium salts of the polybasic acids. L. F. H. 


Human Blood Groups. II. Physical Chemistry of iso- 
Hemagglutination. E. and E. Scniirz (Z. Biol., 
1924, 82, 265—277).—isoHemagglutinin is colloidal and relatively 
thermostable. It is unaffected when the serum is dried in a vacuum 
at the ordinary temperature but higher temperatures are injurious. 
It is susceptible to strong acids and alkalis and to strong ethyl 
alcohol when the exposure is prolonged. The agglutinin is pre- 
cipitated by ammonium sulphate with the globulin. It appears to 
be denatured by lengthy dialysis against distilled water. The 
temperature coefficient of isohemagglutination is very small. 
During agglutination, the cell suffers a considerable loss in its 
electrical charge. O. O. 


Influence of Blood-serum and of Sugars on Hemolysis. 
W. P. Kennepy (Biochem. J., 1925, 19, 318—321).—Ponder’s results 
(A., 1921, i, 905; 1922, i, 292; 1923, i, 975) on the inhibition of 
saponin hemolysis by serum are confirmed. It is also found that 
dextrose and levulose inhibit, galactose accelerates, and starch 
has no effect on saponin hemolysis. 8. 8. Z. 


Calcium Fixation by Animal Tissues. XI. T. BREHME 
and P. GyGérey (Biochem. Z., 1925, 157, 243—-252).—The extent of 
calcium fixation is dependent, not only on external conditions, e.7., 
Pu, anion effect, etc., and on the total calcium content, but also 
on the character of the proteins which fix the calcium. The further 
the isoelectric point is on the acid side, the greater is the affinity 
of the proteins for calcium. The following are arranged in order 
of decreasing affinity: nucleic acid, albumin, globulin, fibrin, and 
hemoglobin. The unequal intracellular distribution of calcium, 


29, 
ns 
3). 
he 
de 
he 
8, 
is 
O- 
mn 
|. 
h 
e 
h 


i. 718 ABSTRACTS OF CHEMICAL PAPERS. 


e.g., the richness of the nucleus in calcium, is explained by the 
different calcium affinities of the individual proteins forming the 
nucleus. In this connexion, the Donnan equilibrium must also be 
borne in mind. Ww. 


Calcium Fixation in Animal Tissues. XII. O. Buppr 
(Biochem. Z., 1925, 157, 253—260).—Gelatin gel under calcium 
phosphate solution takes up at first much calcium and little phos- 
phorus, but later less calcium and more phosphorus. Thus the 
Ca/P ratio in the gelatin decreases. In practically protein-free 
agar gel under analogous conditions, an equal absorption of calcium 
and phosphorus takes place, the Ca/P ratio varying only slightly. 
Since the difference between the two cases lies in the protein content, 
it was concluded in agreement with the calcification theory of 
Freudenberg and Gyorgy (A., 1924, i, 242) that protein unites first 
with calcium and then with phosphate. Ws 


Nature and Production of Inorganic Structures in the 
Organism. R. O. Herzoc and H. W. Gone (Koll.-Z., 1925, 
36, (Zsigmondy-Festschr.), 44—48).—The application of the X-ray 
spectrograph to the study of crystal aggregates in living organisms 
confirms and supplements the conclusions obtained by means of 
their double refraction. The spines of the sea-urchin, Heterocentrotus, 
and of the star-fish give typical Laue diagrams, characteristic of 
single crystals. The calcium carbonate needles from sponges are 
too small for individual examination, but a collection gives a series 
of superimposed Laue diagrams. In dental enamel, the individual 
crystals exhibit a cylindrical or multiple fibre structure. A random 
arrangement of the individual crystallites, as in bone, gives X-ray 
diagrams of the Debye-Scherrer type. Silicic acid is deposited 
in an amorphous form in the organism. Egg shell gives a com- 
plicated mixture of Laue and Debye-Scherrer diagrams with a 
deformation structure. EK. M. C. 


Cell Permeability. I. Swelling of Gelatin under the 
Influence of Carbamide. F. Cuopat.—(See ii, 521.) 


‘‘Bound '' Water in Colloids and Animal Tissues. F. 
THOENES (Biochem. Z., 1925, 157, 174—186)—The application 
to animal tissues of Rubner’s method (freezing of colloid to —20° 
and calorimetric determination of the amount of water present as ice at 
this temperature) for the free and bound water in colloids results 
in consistent values for such partition of water, but these do not 
necessarily represent the actual state of affairs in the living organism. 
This method gives, nevertheless, a comparative indication of the 
firmness with which the bound water is held in different circum- 
stances. New-born animals show a considerably greater amount 
of bound water than do older animals. With increasing age there 


is also a decrease in the total amount of water in the tissues. . 
H. D. K. 


Distribution of the Residual Nitrogen in the Organism. 
8S. T. Mapsren (Medicinsk Revue, 1923, 40, 370—380).—Human 
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organs normally contain more residual nitrogen than the blood; 
the same is the case with urea. Muscular tissues give the highest 
residual nitrogen values, and fat the lowest; apart from pathological 
disturbances, a slight rise takes place before death. Determination 
of the residual nitrogen in the blood is not a perfect measure of the 
total nitrogen retention of the body. CHEMICAL ABSTRACTS. 


Significance of Copper in the Animal Organism. G. B. 
ZanvDA (Biochim. terap. sperim., 1924, 11, 721; from Chem. Zentr., 
1924, ii, 1810).—Using the hematoxylin test and the phenol- 
phthalein (Utz) blood reaction for copper, this element was found 
to occur in all the organs of dogs, and of most other animals exam- 
ined. Considerable amounts were found in the feathers of birds, 
and appreciable quantities in the shells of snails. No copper was 
found in butterflies, fibrin, dog’s urine, or in egg-white. It is 
concluded that copper is a definite constituent of animal tissues. 

G. W. R. 


Presence of Nickel and Cobalt in Animals. G. BERTRAND 
and M. MAcnresaeur (Compt. rend., 1925, 180, 1380—1382; cf. Ber- 
trand and Mokragnatz, A., 1922, i, 975, 1099; 1924, i, 492).—Nickel 
occurs in all the organs (except muscular or fatty tissue) of mammals 
(including man), birds, fishes, crustaceans, molluscs, and ascidians. 
Especially notable is the high nickel content of the human liver, 
the pancreas of the bull, birds’ feathers, egg yolk, and sh 

L. F. H. 


Determination of Lactic Acid in Animal Organs. II. 
G. EMBDEN (Z. physiol. Chem., 1925, 143, 297—303).—A discussion 
of various modifications, notably that of Hirsch and Kauffmann, 
of the original method of von Fiirth and Charnass, with particular 
regard to the removal of carbohydrates. Details are given of the 
technique now employed in the author’s laboratory, by which, 
working with between 1-2 and 3-6 mg. of lactic acid, an average 
yield of 98°, of the theoretical amount of acetaldehyde may be 
obtained. H. D. K. 


Determination of Lactic Acid in Animal Organs. 0. 
Mryeruor (Z. physiol. Chem., 1924, 141, 316).—Polemical. E. S. 


Extraction of Alkaloids or Various Organic Compounds 
contained in Organs. R. Fasre (Compt. rend., 1925, 180, 
966—967).—A pulp of the organ is subjected to aseptic proteolysis 
by trypsin, and from the centrifuged or filtered liquid the alkaloid 
may be extracted by means of a suitable solvent. The alkaloids 
tested were unaltered by the action of the enzyme and it is claimed 
that the method gives an almost quantitative extraction. [Cf. B., 
1925, 334.] F. M. H. 


Products of Putrefaction in Toxicological Analysis. L. 
VAN ITaLiie and A. J. STEENHAUER (Pharm. Weekblad, 1925, 62, 
446—449)—A substance isolated from the bowel and stomach 
and their contents and the liver of a corpse gave many of the 
reactions of veratrine, and could only be differentiated by careful 
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purification, when it gave different colours on warming with sul- 


phuric acid and in Vitali’s test; nor did it give the typical physio. | 


logical effect of veratrine poisoning. From the liver of a 2-months’ 
dead corpse p-hydroxyphenylethylamine (tyramine) 
LL. 


Toxicological Detection of Hydrocyanic Acid by Chelle's 
Reaction. G. Macnin.—(See ii, 607.) 


Importance of Maintaining certain Differences between 
Cell Sap and External Medium. W. J. V. Osrernovrt (J. Gen. 
Physiol., 1925, 7, 561—564)—The sap of Valonia macrophysa 
differs markedly both in composition and py from the surrounding 
sea-water. If this difference be abolished by placing the cells in 
the sap, most of them rapidly die. This is not due to bacterial 


growth in the sap, nor is the difference in py the ae” cause. 
8. 


Amphoteric Substance in the Radula of the Whelk (Bucci- 
num undatum). C.F. A. Pantin and T. H. Rocers (Nature, 
1925, 115, 639—640).—Chitin-A of the radula of Buccinum com- 
bines with both anions and cations irrespective of the pg, whilst 
chitin-B appears to be amphoteric (isoelectric point about ‘s .* 


ai. 


Extractives of Arbutia pustulosia. F. Howitz and F. 
THIELMANN (Z. Biol., 1924, 81, 296—298).—Adenine, arginine, 
and d-lysine were isolated from this sea-urchin. O. O. 


Chemical Investigation of the Sturgeon (Acipenser sturio). 
O. Fiéssner and F. Kurscusr (Z. Biol., 1924, 81, 305—308).— 
Sarcolactic acid, xanthine, methylguanidine, choline, and neosine 
were isolated from the sturgeon. O. O. 


Occurrence of Methyladenine, Dimethylhistamine, Guan- 
idine, Betaine, and Eledonine in Geodia gigas. D. ACKER- 
MANN, F. Hoirz, and H. Remwer (Z. Biol., 1924, 82, 278—284; 
cf. A., 1924, i, 906).—Guanidine has been isolated from an inverte- 
brate for the first time. In addition to the substances given in 
the title, a base, C,H,,0,N, (prepared as chloroaurate), has bee 
isolated from Geodia gigas. O. O. 


Occurrence of Sugars in Muscle Juice. A. CoNsTANTINO 
(Arch. ital. biol., 1924, 72, 183—188; from Chem. Zentr., 1924, ii, 
1810).—The sugar content of the press-juice of dog’s muscle was 
determined, after removal of proteins (Schenck) and precipitation 
with lead acetate, by reduction and also by fermentation. The 
latter method gave lower results. G. W. R. 


Lipoids. XX. MHypocerebric Acid '(Hypohirnsdure), a 
New Triaminomonophosphatomonosulphatide from Human 
Brain. §. Franken and O. Karpren (Biochem. Z., 1925, 157, 
414424) —From the barium salts of acids obtainable from 
“ protagon ’’ and insoluble in benzene (cf. Frankel and Gilbert 
A., 1922, i, 294), a ‘triaminomonophosphatomonosulphatide, 
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C191H15202¢6N3PS, m. p. 196°, has been isolated, to which the name 
hypocerebric acid is assigned, and in which all the nitrogen is present 
as amino nitrogen. On hydrolysis are obtained phosphoric acid, 
sulphuric acid, glycerol, aminoethyl alcohol, and «a-hydroxy-n- 
decoic acid, C,)>H.,03, m. p. 161°. The methyl ester, m. p. 102°, 
the acetyl derivative of the methyl ester, m. p. 123°, and the silver 
and barium salts of the acid are described. «-Hydroxy-n-decoic 
acid yields m-nonoic acid on oxidation with potassium perman- 
ganate. Glycerol is present in the lipoid in approximately twice 
the amount required to form glycerophosphoric and sulphuric 
acids, and it is assumed that one molecule of aminoethyl alcohol 
is attached to each of the inorganic acid residues, whilst the third 
is linked in an unknown manner. o. 


Occurrence of Diastase in the Cerebrospinal Fluid. I. 
ConENn (Biochem. J., 1925, 19, 290—293).—Approximately 7 hrs. 
after death roughly 20% of cerebrospinal fluids were found to 
contain definite amounts of diatase. This appearance of the 
enzyme is a post-mortem change, since it is very rarely found in the 
cerebrospinal fluid of human beings during life. 8. 8S. Z 


Determination of Sugar in the Cerebrospinal Fluid. J. 
CsaPé (Biochem. Z., 1925, 157, 350—353).—The proteins present 
in the fluid are precipitated by Bang’s method, and the filtrate is 
treated with Bang’s carbonate-tartrate solution and with 5% copper 
sulphate. It is heated in the boiling water-bath and the cuprous 
oxide is separated by centrifuging and determined by Bertrand’s 
method, using ferric sulphate and /potassium 


Mucous Secretion of the Cervix of the Cow. H. E. Woop- 
MAN and J. Hammonp (J. Agric. Sci., 1925, 15, 107—124).—In non- 
pregnant cows the mucus of the vagina has a lower dry matter 
content than that of the cervix. Both vaginal and cervical mucous 
show lowest dry matter content just after “heat.” The amount 
of mucus in the cervix is also lowest at this period. During 
pregnancy, the cervical mucus increases both in amount and in 
dry matter content. The chemical nature of the mucin occurring 
in the cervical mucus is discussed. It is shown to belong to the 
class of mucins containing mucoitinsulphuric acids in their mole- 
cules. The effect of various reagents on the liquefaction of the 
mucous secretion is examined. G. W. R. 


Composition of Amniotic Fluid [Cow]. H. REminwEin and 
H. Herzen (Z. Biol., 1924, 81, 283—290).—Benzoic and 
hippuric acids and creatinine were shown to be present, whilst 
histidine, methylguanidine, and a base, C,,H,,0,N,, were actually 
isolated. The base is isomeric with tetanine and contains a tri- 
methylamine nucleus. O. O. 


Transformation of Pigments in Putrefying Flesh. 0. 
Scuumm (Z. physiol. Chem., 1925, 142, 314).—Since mesoporphyrin 
and coproporphyrin are not readily distinguishable spectroscopic- 
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ally, the possibility of the occurrence of the former pigment in extracts 
of putrefying flesh (cf. this vol., i, 341) must be taken into account. 
E. 8. 


Bile Pigments. XIV. Treatment of Ox Gallstones. W. 
Kuster and R. Haas (Z. physiol. Chem., 1924, 141, 279—281).— 
The method of preparation of bilirubin from ox gallstones (A., 1922, 
i, 885) has been improved. The extraction with methyl alcohol 
is carried out by a continuous process in an atmosphere of ammonia, 
thereby effecting an economy in the consumption of methyl alcohol. 


Bile in Metabolism. Determination of Bile Acids. E. 
HERZFELD and A. HAEMMERLI (Schweiz. med. Woch., 1924, 54, 
141—145; from Chem. Zenir., 1924, ii, 1837—1838; cf. Herzfeld, 
Deut. Arch. klin. Med., 1923, 139, 306; Schweiz. med. Woch., 1923, 
52, 585).—The method depends on the green coloration developed 
when 2 c.c. of the fluid under examination are heated for 5—6 mins. 
on a boiling water-bath with 0-5 c.c. of a 1% alcoholic solution 
of furfuraldehyde and 2 c.c. of 84% orthophosphoric acid. The 
coloration is produced when 0-05 mg. of alkali salts of bile acids is 
present. With urine, a duplicate comparison should be made, 
omitting the furfuraldehyde in order to eliminate errors due to 
urine pigments. In determinations in blood, the serum is treated 
with twice its volume of alcohol and then heated at 100°. The 
filtrate is evaporated to dryness and an aqueous solution of the 
residue used for the determination. Organs and feces are extracted 
with alcohol after addition of sodium hydrogen carbonate, the 
extract being treated as above. G. W. R. 


Detection of Urobilin in Urine and Determination of 
Chlorides in Blood. Ropim1on (Ann. Chim. analyt., 1925, [ii], 7, 
131).—The author criticises Benguerel’s methods (this vol., i, 460) 
(a) for the detection of urobilin in urine on the grounds of length 
of time necessary, use of acetic acid for acidifying, the assumption 
of the insolubility of zinc acetate in alcohol, and the expense of 
using ether; and (b) the determination of chlorides in blood as 
already published by the author (Presse medicale, 1920, Jamuary, 
31), and points out that pure trichloroacetic acid gives no reaction 
with silver nitrate. D. G. H. 


Determination of Guanidines in Urine as Picrates. J. S. 
SHarre (Biochem. J., 1925, 19, 168—170).—The urine is treated 
with tannic acid, the excess of which is removed with barium 
hydroxide. The filtrate is then evaporated to a syrup and extracted 
with absolute alcohol. This extraction is repeated and the residue 
eventually taken up in water and treated with a saturated aqueous 
solution of picric acid, from which the guanidines crystallise out 
as the picrates. Methods of differentiation and of removal of 
other picrates are given. 8. 8. Z. 

Effect of Potassium and Calcium on the Acidity of Urine. 
A. Benatt and M. HAnpet (Klin. Woch., 1924, 3, 1621—1623; 
from Chem. Zentr., 1924, ii, 1942)—Large doses of potassium 


BIOCHEMISTRY. i. 723 


chloride administered for several days result in increased alkalinity 
of the urine, whilst calcium chloride produces the reverse effect. 


Calcium chloride also increases the acidity of the excreta of frogs. 
G. W. R. 


Toxicity and Rate of Excretion from the Blood Stream 
of Calcium Chloride. J. P. BowLer and W. Watters (Ann. 
Surgery, 1924, 80, 545—550). CHEMICAL ABSTRACTS. 


Excretion of Ammonia and Fixed Base after Administration 
of Acid. C. H. Fiske and §. S. Soxuey (J. Biol. Chem., 1925, 
63, 309—329).—After oral administration to cats of doses of 12-5— 
30 c.c. of 0-1N-sulphuric acid per kg. body-weight, from 60% 
upwards is neutralised by ammonia and a variable proportion of 
the remainder by fixed base; after intravenous injection of the acid, 
if the injection is carried out sufficiently slowly to avoid the pro- 
duction of hyperpneea, about 15% is neutralised by ammonia and 
the remainder by fixed base; if the injection is more rapid, with 
resulting hyperpneea, the excretion of fixed base is much more 
than equivalent to the acid injected, the urine becomes alkaline, 
and the excretion of ammonia is decreased. Subcutaneous injec- 
tions give results intermediate between those of oral administration 
and intravenous injection. No increased excretion of phosphates 


was observed in any experiment as the result of administration of 
acid. C. R. H. 


Hydroxyproteic Acid Fraction of Urine. E. FrREuND and 
A. SITTENBERGER-Krarr (Biochem. Z., 1925, 157, 261—262).— 
Reply to Brings (this vol., i, 328). 


Clinical Calorimetry. XXXVII. Infection and the Keto- 
genic Balance. H. B. RicHarpson and S. Z. Levine (J. Biol. 
Chem., 1925, 63, 465—473).—On a diet containing a given ratio 
of fatty acids to dextrose, individuals (diabetic or not) who are 
suffering from an infection excrete no more acetone substances 
than do non-infected persons. Contrary to the conclusions of 
Wilder and Winter (A., 1922, i, 893), it is thought, therefore, that 
the evil effects of infection in diabetes are due to a reduction in the 
absolute amount of dextrose oxidised rather than to a disturbance 
of the ketogenic balance. C. R. H. 


Mechanism of Acidosis. L. BLum and M. DELAVILLE (Compt. 
rend., 1925, 180, 1294—1296).—Acidosis accompanies many 
pathological conditions and may be due to excess of keto-acids 
(as in diabetes), lactic acid (after intense muscular effort), or hydro- 
chloric acid in the blood, or to a deficiency of bases (as in Bright’s 
disease and possibly in rickets), or to a combination of the two 
effects, hyper-acidity and hypo-alkalinity (as in Bright’s disease 
and occasionally in severe diabetes). L. ¥. @. 


Production of Acidosis by Ingestion of Magnesium Chloride 
and Strontium Chloride. J. B. 8. Hatpane (Biochem. J., 
1925, 19, 249—250).—Ingestion of magnesium chloride or strontium 
chloride causes acidosis in man. S. S. Z. 
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Distribution of Unsaturated Fatty Acids, Cholesterol, and 
Cholesterol Esters in Experimental Anemia. M. Bopansxy 
(J. Biol. Chem., 1925, 63, 239—251).—In the blood plasma of normal 
dogs 57—96-5°% and in the whole blood, 31—55% of the total 
cholesterol is in the form of esters. In anemia produced by splenec- 
tomy or by the injection of diisopropylhydrazine, acetylpheny]l- 
hydrazine, or tolylenediamine, the cholesterol esters of the plasma 
were generally reduced and those of the corpuscles raised in amount. 
No marked change in the concentration of unsaturated fatty acids 
in the plasma was observed in experimental anzemia, but the con- 
centration in the corpuscles was increased (cf. Bloor, this vol., i, 
609). C. R. H 


Inorganic Alterations of the —— in Canine Anaphy- 
lactic Shock. W. F. Petersen and T. P. Huaues (J. Biol. 
Chem., 1925, 63, 179—196).—The lymph of dogs suffering from 
anaphylactic shock as the result of injections of egg-albumin shows 
a rise in the calcium, magnesium, phosphates, and amino-nitrogen, 
and a fall in the sodium and potassium contents; chlorides remain 
unchanged; the severity of the shock and the magnitude of the 
chemical changes are considerably increased by injection of adren- 
aline or of calcium chloride immediately before the final adminis- 
tration of albumin. C. R. H. 


Inorganic Constituents of the SeruminCancer. R.C. THEIs 
and S. R. Benepict (J. Cancer Research, 1924, 8, 499—503).—The 
calcium content of the blood in cancer is low (average 9-3—9-1 mg. 
per 100 c.c. of serum against 9-3—10-5 mg. in normal blood). Sodium 
is normal; potassium is somewhat decreased in a large proportion 
of cases; and sodium chloride is normal. The more advanced 
cases have lower average figures than the non-malignant cases. 

CAL ABSTRACTS. 


Iron and Blood Pigment Determinations in Normal 
Tissues and in Tumours. M. Yasusor (Biochem. Z., 1925, 
457, 388—395).—An investigation of the total iron and the blood- 
pigment iron in normal and in carcinomatous organs of rats, and 
in connective tissues and fibromas. The following figures for the 
iron other than blood-pigment iron are given: testes 0-53, liver 
0-46, kidney 0-40, tumours 0-32, and muscle 0-16 mg. iron per g. 
of the dried organ. The total iron of connective-tissues and of 
fibromas is 0-04 mg. per g. 


Chemical Constitution of Crystalline Lens of Eye under 
Normal and Pathological Conditions. H. Lappé and F. 
LavaGna (Compt. rend., 1925, 180, 1186—1188).—The chemical 
constituents of the crystalline lens of the horse in the case of normal 
eyes and of those with senile cataract have been examined. The 
pathological crystalline lens contains a higher percentage of water 
and of amino-acids, but a smaller amount of albumin than that of 
the normal eye. Formation of cataracts is thus accompanied by 
degradation of the crystallin (cf. Jess, A., 1913, i, 789; 1920, i, 
789). L. F. H. 
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Induced Reactions, and Diabetes from the Point of View 
of Induced Oxidation. N. M. Mirrra and N. R. DHar.—(See 
ii, 576.) 


Metabolism in Diseases of the Liver. I. Carbohydrate 
Metabolism in Liver Disease. A. von Fresir and G. Hetinyi 
(Z. ges. exp. Med., 1924, 42, 670—677; from Chem. Zentr., 1924, 
ii, 1946—1947).—Under normal liver conditions, oral administra- 
tion of dextrose or levulose results in increased consumption of 
oxygen, a rise in the respiratory quotient, and slight hyperglycemia. 
In diseased conditions of the liver, there is no increased consumption 
of oxygen, a delayed rise in the respiratory quotient, and a longer 
and more marked hyperglycemia. After administration of levulose, 
the respiratory quotient rises more slowly and does not reach unity. 
It is probable that in diseased livers the synthesis and fixation of 
glycogen are deranged and that a considerable part of the sugar 
passes through unchanged. Lzevulose is not directly oxidisable. 


It is more readily transformable than dextrose into glycogen. 
G. W. R. 


Uroflavine, a New Pathological Constituent of Urine. 
H. Remnwern (Z. ges. exp. Med., 1924, 42, 228—234; from Chem. 
Zenir., 1924, ii, 1815).—Urine obtained in certain diseases of the 
liver, after concentration, was rendered alkaline, and extracted 
by shaking out with trichloroethylene, whereby a basic constituent, 
insoluble in water, was obtained which yielded an oily chloroaurate. 
The urine was further extracted three times with trichloroethylene, 
after acidifying with sulphuric acid. After distilling off the solvent, 
a brownish-yellow residue was obtained, of which the portion 
insoluble in water yielded uroflavine, C.,H,.0;N,, yellow rosettes, 
m. p. 244°. It gives a strong diazo reaction and is not identical 
with bilirubin or its derivatives. G. W. R. 


A Salivary Calculus. W. Prerrov (Z. physiol. Chem., 1925, 
144, 97—100).—A salivary calculus was found to consist for the 
most part of calcium phosphate; no trace of fluorine was found. 
The organic constituents included uric acid, and the inner layers 
of the calculus gave a positive reaction for diastase. C. R. H. 


Influence of Cod-liver Oil on the Calcium and Phosphorus 
Metabolism in Tetany. 8S. H. Liv (China Med. J., 1924, 38, 
793—803).—Certain cases of tetany were accompanied by low 
calcium content of the blood and cerebrospinal fluid. Cod-liver 
oil increased the retention of calcium, and to a lesser extent of 
phosphorus also. The urinary excretion of these two elements 
at the same time increased, indicating increased absorption from 
the intestine. CHEMICAL ABSTRACTS. 


Lipase. II. Relationship of Lipase to Predisposition to 
Human Tuberculosis : Action of Lipase on Koch's Bacillus. 
G. CappEui (Reprint, Giorn. Med. Mil., 1925, 4).—The use of lipase 
in the treatment of human tuberculosis is suggested, as this enzyme 
effects hydrolysis either of the fatty envelope, or of the tissues, 
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of Koch’s bacillus, which is thus disintegrated. Predisposition to 
pulmonary tuberculosis is probably related to a permanent defect 
of lipase in the lungs. 


Diazo Reaction in Uremic Sera. L. F. Hewrrt (Biochem. 
J., 1925, 19, 171—174).—The formation of a substance giving a 
buff instead of a pink colour by applying the diazo test to uremic 
sera, which was first observed by Andrewes (Lancet, 1924, i, 590), 
is confirmed. The test may be accelerated by boiling the reaction 
mixture for 30 secs. before the addition of the sodium hydroxide. 
The substance can be removed from serum by extraction with alcohol, 
but not with ether. Amyl alcohol removes it from deproteinised 
serum and plasma which are made alkaline. It is not volatile in 
steam and is irreversibly adsorbed by vegetable charcoal from an 
alcoholic solution. A cyclic amine may be responsible for the 
reaction. 8. S. Z. 


Synthetic Achievements of the Animal Organism. E. 
ABDERHALDEN (Z. physiol. Chem., 1925, 142, 189—190).—Certain 
chafers (Anthremus muscorum) are able to live on pure silk threads 
as sole diet. Tailung silk, which differs in composition from other 
silks (A., 1912, i, 751), is, however, unsuitable; so also are pure 
silk-fibroin, wool, gelatin, casein, and mixtures of amino-acids. 

E. 


Metabolism during Embryonic and Metamorphic Develop- 
ment of Insects. D. E. Fink (J. Gen. Physiol., 1925, 7, 527— 
543).—Experiments on the oxygen intake and the carbon dioxide 
output of insects indicate: (1) for insects which deposit their eggs 
on foliage (e.g. Leptinotarsa decemlineata, Crioceris asparagi, and 
Anasa tristis) embryonic development is characterised by a short 
formative period followed by a period of active growth; in species 
which deposit their eggs in the soil (e.g., Cotinis nitida and Popillia 
japonica) the formative period is greatly extended as also is the 
period of growth; (2) intensive histolysis occurs during the prepupal 
period and becomes less intensive during pupal development; 
(3) the energy liberated per g. of organism is much greater during 
embryonic development than during metamorphosis. During 
embryonic and pupal development the respiratory quotient varies 
from 0-42 to 0-71, values which resemble those obtained with hibern- 
ating forms. In some species the pg decreases during the prepupal 
and early pupal stages (6-8—5-9), the change being reversed as meta- 
morphosis is completed. In some species the pu increases during 
embryonic development. &. 


Relationship of Phosphate and Carbohydrate Metabolism. 
II. Effect of Adrenaline and Phloridzin on the Excretion of 
Phosphate. F. N. Auuan, B. R. Dickson, and J. Markowitz 
(Amer. J. Physiol., 1924, '70, 333—343).—The administration of 
adrenaline to fasting dogs, like that of insulin or ingestion of sugar, 
causes a decrease followed by a large increase in the urinary excretion 
of inorganic phosphate; nitrogen elimination is increased. Phlorid- 
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zin causes a small decrease followed by a large increase in the 
elimination of phosphate. A. A. E 


Pancreatic Response to Carbohydrate Ingestion. E. L. 
SevrineHaus and M. E. Smiru (Science, 1925, 64, 92—93).—Curves 
correlate blood sugar concentration with food ingestion and the 
sense of hunger. Hyperglycemia during food absorption appears 
to act as a physiological stimulus to insulin production, glycogen 
storage and dextrose utilisation resulting. The insulin thus pro- 
duced outlasts the need for it. A. A. E. 


Synthesis of Carbohydrate in Muscle. O. Mryernor, 
K. Lonmann, and R. Meter (Biochem. Z., 1925, 157, 459—491).— 
The glycogen content of the muscles of the frog’s leg increases when 
it is perfused with oxygenated Ringer solution containing lactic 
acid. The oxygen consumption of the perfused tissues increases 
from 50 to 150% during the synthesis. The “ oxidation quotient,”’ 
i.e., the ratio of total lactic acid utilised to the equivalent amount 
of lactic acid oxidised, is 4-33, as in the recovery process in muscle. 
Of the substances said to be capable of forming sugar in the organism, 
e.g., dihydroxyacetone, glyceraldehyde, dihydroxymaleic acid, 
glycollaldehyde, methylglyoxal, and pyruvic acid, the last-mentioned 
substance alone can replace lactic acid in respect of these observ- 
ations. In this case, the oxidation quotient of pyruvic acid is 
approximately 5. Similar results are obtained with muscle from 
warm-blooded animals. The diaphragm of rats in Ringer phosphate 
solution shows a normal oxygen consumption per g. (dry weight) 
per hr. of 5 to 6 c.c., but in the presence of lactic acid this increases 
to 7-5 c.c., and in the presence of pyruvic acid to 9-7 c.c. At the 
same time, the isolated diaphragm shows a formation of urea corre- 
sponding with a protein oxidation of 15°% of the total oxidation. 
The formation of urea is diminished in the presence of dextrose, 
lactic acid, or pyruvic acid, whilst other “ sugar formers ”’ have no 
such effect. The elimination of ammonia is also lowered in an 
atmosphere of nitrogen. The livers of starved rats show an oxygen 
consumption in Ringer solution of 7-8 c.c.; in the presence of 
carbohydrate, this rises to 9-4 c.c., with lactic acid to 12:3 c.c., 
and with pyruvic acid to 14-9 c.c. Alanine and asparagine also 
increase the oxygen consumption of the liver, the ammonia pro- 
duction being three times increased in the presence of alanine 
and ten times increased in the presence of asparagine. The specific 
dynamic action of protein is ascribed to the synthesis of carbo- 
hydrate from the deaminised amino-acids in the presence of oxygen, 
through the intermediate formation of lactic or pyruvic acid. 

J. 


Action of Fluorine Ions on the Activity and Lactacidogen 
Metabolism of Frog Muscle. G. Emppren and H. HENTSCHEL 
(Biochem. Z., 1925, 156, 343—352).—In air, Ringer solution, and 
065% sodium chloride solution the gastrocnemius and _ semi- 
membranosus muscles of the frog show an increasing breakdown 
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of lactacidogen with increasing degrees of fatigue, but in the presence 
of 0-02N-sodium fluoride the position is reversed and increased 
synthesis is observed. The action of the fluoride ion on lactacidogen 
is therefore the reverse of that of the chloride ion. o. ¥. 


Effect of Calcium and some of its Antagonists on the 
Lactacidogen Changes in Minced Muscle. C. Emmricn and 
H. Lancs (Z. physiol. Chem., 1924, 141, 242—253).—The conversion 
of the inorganic phosphates present in fresh minced muscle into 
lactacidogen under the influence of M/50-calcium chloride is 
inhibited by the following salts, the magnitude of the inhibitory 
actions being in the order indicated: MgCl, >KCl>NH,Cl> NaCl. 
The maximum effect of magnesium chloride is produced at a con- 
centration of M/27; a detectable inhibitory action is, however, 
still present at 17/243. When sulphates are employed instead of 
chlorides, the effects of sodium and ammonium, but not of mag- 
nesium and potassium, in antagonising the action of calcium 
chloride disappear. Hence the chloride ion is mainly responsible 
for the inhibitory actions in the case of ammonium and sodium 
chlorides. E. 


Effect of Sodium Chloride and Sodium Bromide on the 
Synthesis of Lactacidogen by Calcium Ions. G. Emppen, 
M. Kaunzert, and H. Lance (Z. physiol. Chem., 1924, 141, 254— 
264).—A quantitative comparison has been made of the power 
possessed by sodium chloride and sodium bromide of inhibiting the 
action of calcium chloride in causing the synthesis of lactacidogen 
(cf. preceding abstract). The relative effects of the two salts vary 
with the concentrations employed and also with different muscle 
preparations. 


Lactic Acid ‘‘ Fatigue Maximum ’’ of Different Muscles 
of the Frog. H. Hentscnet (Z. physiol. Chem., 1924, 141, 
265—278).—When exhausted by a series of single stimuli, the lactic 
acid content (“fatigue maximum ’’) of the gastrocnemius is con- 
siderably greater than that of the adductor muscle of the frog. 
The difference is accentuated in preparations obtained from animals 
the pancreas of which had been extirpated some days previously. 
These results correspond with the greater content of the gastro- 
cnemius in sarcoplasm in which, it is considered, the lactic acid 
accumulates. E. 8. 


Significance of Ions in Muscular Function. V. Influence 
of Ions on the Lactacidogen Changes during Ageing. A. 
ABRAHAM and P. Kaun (Z. physiol. Chem., 1924, 141, 161—180).— 
The effect of certain salts (sodium fluoride, calcium chloride) in 
causing the synthesis of lactacidogen (cf. Embden and Lehnartz, 
A., 1924, i, 903) in the fresh minced muscle or muscle press-juice 
from various species (toads, frogs, dogs) is considerably diminished 
if the minced muscle or press-juice is kept for a few hours at a tem- 
perature of 13—19°. This diminution is due neither to lack of 
carbohydrate nor to increased acidity, since it also occurs when 
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glycogen and a buffer (sodium hydrogen carbonate) are added to 
the fresh material. Rabbit muscle does not exhibit this ageing 
phenomenon. E. 8. 


Significance of Ions in Muscular Function. VI. Effect 
of Various Anions on the Formation of Phosphoric Acid in 
Surviving Frog’s Muscle. H. Lancr and M. E. Mayer (Z. 
physiol. Chem., 1924, 141, 181—195).—Treatment of isolated 
muscle preparations with certain ions produces changes in the 
lactacidogen—phosphoric acid equilibrium which are, in general, 
similar to those observed by Embden and Lehnartz (A., 1924, i, 
903) in the case of minced muscle. E. 8. 


Significance of Ions in Muscular Function. VII. Effect 
of Various Organic Anions on the Lactacidogen Changes. 
H. J. DevutickE (Z. physiol. Chem., 1924, 141, 196—224).—The 
effect of organic anions on the lactacidogen—phosphoric acid equili- 
brium in fresh minced muscle (cf. preceding abstracts) has been 
studied. Of the anions employed (salts of fatty, dibasic, and 
hydroxy acids), the oxalate ion produced the greatest diminution 
in free phosphoric acid (synthesis of lactacidogen). The action 
of the remaining ions usually depended on the concentration 
employed; large concentrations caused a synthesis of lactacidogen, 
whilst small concentrations merely inhibited, or in some cases 
even promoted, the fission of this substance. The kinetics of the 
reaction have been investigated in the cases of lactate and oxalate. 
In M/9-lactate solution, the maximum synthesis occurred in 30 
mins.; thereafter fission occurred. The synthetic action of oxalate 
continued for more than 10 hrs. E. 8. 


Lactacidogen. IV. G. Emppren and M. ZIMMERMANN (Z. 
physiol. Chem., 1924, 141, 225—232).—The identity of lactacidogen 
with the hexosediphosphate of alcoholic fermentation (cf. A., 1921, 
i, 528) has been confirmed by comparison of the neutral brucine 
salts prepared from the two substances. A detailed account of 
the method employed for the preparation of this salt from minced 
muscle is given; advantage was taken of the fact that free phos- 
phates present in the muscle could be converted into lactacidogen 
by the addition of sodium fluoride (cf. A., 1924, i, 903). E. 8. 


Phosphate Metabolism in Fatigued Mammalian Muscle. 
8S. AnpREws (Biochem. J., 1925, 19, 242—248).—Glycogen when 
added to sodium fluoride acting on resting muscle causes practically 
a disappearance of free phosphate from the mixture, thus promoting 
synthesis of organic phosphorus compounds. In fatigued muscle, 
with as much preformed phosphate as in the resting, the synthetic 
action of fluoride is greatly diminished. During muscular fatigue 
there is a slight diminution of the total phosphate (preformed and 
“ lactacidogen ’’) and also of free phosphate in the muscle. 8.8. Z. 


Relation between Sulphur and Nitrogen Metabolism. 
H. E. C. Witson (Biochem. J., 1925, 19, 322—337).—There is a delay 
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in the excretion of ingested protein extending over several days. 
This occurs whether the basal diet contains nitrogen or not and 
even when the feeding is followed by a short period of starvation. 
The sulphur moiety of the protein is first utilised both in storage 
and in the breakdown of the protein. There is always a delay in the 
excretion of nitrogen as compared with sulphur. Any delay in 
the excretion of sulphur is.due to an active preferential retention 
of sulphur in the tissues. There is some evidence that the retained 
material can exercise a sparing action on protein breakdown in 
the first few days of starvation. 8. 8. Z. 


Nitrogen, Sulphur, and ‘‘ Formol'’ Nitrogen on Feeding 
Amino-acids. R. W. Seurrert, T. and T. Yokoyama 
(Biochem. Z., 1925, 156, 255—261).—Previous results (Seuffert, 
A., 1924, i, 586) are substantiated and extended. A close corre- 
spondence between sulphur and nitrogen balances was not observed. 
The ratio of total urinary nitrogen to nitrogen determined by 
“formol”’ titration remains constant, and is not appreciably 
altered by feeding either amino-acids or native proteins. The 
‘*formol ’’ nitrogen of the urine was increased but slightly by the 
amount of amino-acids fed, being only about 0-5—1-0% of the 
total nitrogen of the diet. 


Influence of Amino-acids on the Decomposition of Proteins. 
R. W. Seurrert and E. Marks (Z. Biol., 1924, 82, 244—248).— 
An elaboration of previous work (A., 1924, i, 586) in which the 
effect of the addition of a simple mixture of amino-acids to a 
nitrogen-free diet in sparing body protein was studied. In one 
case, there was good correlation between the nitrogen and sulphur 
balance. In another case, the saving in body protein calculated 
from the sulphur balance was only 25°% of that calculated from the 
nitrogen balance. O. O. 


Deamination of Amino-acids and Transformation of 
Resulting Products in the Animal Organism. Y. KoTakrE 
(Z. physiol. Chem., 1925, 143, 240—242).—A short summary and 
discussion of previous results; no new experimental data. 


H. D. K. 


Metabolism of Arginine and Histidine. I. Arginine and 
Histidine as Precursors of Purines. C. P. Stewart (Biochem. 
J., 1925, 19, 266—269).—The perfusion of arginine or histidine 
through the excised liver causes no perceptible increase in the 
production of allantoin. The hypothesis that the above amino- 
acids act as precursors of purines in the animal body is thus not 
supported. Allantoin can be precipitated as a condensation pro- 
duct with xanthhydrol in the presence of glyoxaline compounds. 
A method of controlling liver perfusion experiments is ae 

&. Z. 


Cystine in the Nutrition of the Growing Rat. H.C. SHER- 
MAN and A. T. Merritt (J. Biol. Chem., 1925, 63, 331—337).— 
Rats fed on a diet containing 80% of starch and having as its 
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sole source of protein 16—17% of a whole milk powder, showed a 
marked increase in their rate of growth on the addition of 0-15— 
0:20% of cystine; the addition of 1°% of calcium carbonate was 
without effect. C. R. H. 


Fate of Urocanic (Glyoxalineacrylic) Acid in the Animal 
Body. M. Konisui (Z. physiol. Chem., 1925, 143, 181—188).— 
When fed to dogs or rabbits, urocanic acid is fairly easily destroyed, 
the glyoxaline ring is broken down, and the nitrogen excreted as 


excess urea. There is no appreciable increase in urinary creatinine. 
H. D. K. 


Urocanic Acid Formation from the Optical Isomerides of 
Histidine. M. Konisur (Z. physiol. Chem., 1925, 143, 189— 
192).—After injection of dl-histidine into a dog, only one-third of 
the amount of urocanic acid is found in the urine as is produced 
by the injection of the same weight of /-histidine. d-Histidine 
gives no trace of urocanic acid, which appears to be produced 
exclusively from the /-isomeride. H. D. K. 


Fate of Glyoxalinepropionic Acid (and Iminazolelactic 
Acid) in the Dog. M. Konisui and Y. Tani (Z. physiol. Chem., 
1925, 143, 193—-198).—No trace of urocanic acid is found in the 
urine after the injection of 20 g. of glyoxalinepropionic acid into 
a dog; 10% of the injected acid is excreted unchanged, and a 
substance of undetermined constitution, probably an oxidation 
product of glyoxalinepropionic acid, is also present. Following the 
administration of /-glyoxalinelactic acid, either subcutaneously or 
by mouth, no trace of urocanic acid is found in the urine, which 
strongly suggests that the former acid is not an intermediate 


substance in the production of urocanic acid from /-histidine. 
H. D. K. 


Kynurenic Acid Formation in the Animal Body. Z. 
Matsuoka, 8. TAKEMURA, and N. Yosuimatsvu (Z. physiol. Chem., 
1925, 143, 199—205).—The formation of kynurenic acid from 
l-tryptophan by rabbits is unaffected by previous im vivo staining 
of the animals with carmine. Much less kynurenic acid is pro- 
duced by normal rabbits from dl- than from /-tryptophan; d-trypto- 
phan, therefore, is probably not a source of kynurenic acid in this 
animal. H. D. K. 


New Substance Formed from Tryptophan in the Animal 
Body. Z. Matsvoxa and N. Yosumatsvu (Z. physiol. Chem., 
1925, 143, 206—210).—Together with kynurenic acid, a new 
substance, C,,H,,0;N5, yellow hexagonal plates, m. p. 195— 
196°, the sulphate of which is readily recrystallised from hot water 


and melts at 190°, has been separated. H. D. K. 


Fate of Pyruvic Acid in the Animal Body and in the Sur- 
viving Liver. Z. Orant (Z. physiol. Chem., 1925, 143, 229— 
239).—On perfusion of freshly-excised dog’s livers with pyruvic 
acid, d-lactic acid is produced. It is also formed, but in smaller 
quantities, when dextrose is perfused. This formation of lactic 
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acid from pyruvic acid is not brought about entirely through the 
intermediate stage of dextrose. H. D. K. 


Extra-hepatic Production of Bile Pigments in Surviving 
Organs. I. Surviving Spleen. Z. Ernst and B. Szappanyos. 
II. Surviving Spleen, Kidney, and Lung. Z. Ernst. III. 
Surviving Spleen of Dogs Poisoned with Phenylhydrazine. 
Z. Ernst and J. Forster (Biochem. Z., 1925, 157, 16—29, 30— 
38, 39—45).—I.—Bilirubin is formed when the surviving spleen 
of a dog is perfused with defibrinated blood. The amount of 
bilirubin produced is greater the shorter the time during which 
the spleen is without circulation before perfusion begins. Addition 
of a little Ringer solution to the defibrinated blood does not affect 
the bilirubin production, but greater quantities of Ringer solution 
diminish it markedly. 

II.—Bilirubin formation in the surviving spleen is not due to 
bacterial action, nor is it due to the washing out of bilirubin already 
stored in the organ. If the vitality of the spleen is low, bilirubin 
fails to be produced. It is not formed by the surviving kidney 
or lung. 

III.—The bilirubin production of spleens of dogs poisoned with 
phenylhydrazine is increased to two or three times the normal 
amount. H. D. K. 


Extra-hepatic Production of Bile Pigments in Surviving 
Organs. IV. Surviving Spleen of Dogs Treated with 
Collargol or ColloidalIron. Z.Ernstand J. FérstEr (Biochem. 
Z., 1925, 157, 492—500).—The spleen of a dog previously subjected 
to intravenous injections of colloidal silver or iron preparations 
produces bilirubin to the same extent as the spleen of a normal 
dog, and the method is therefore useless for investigating extra- 
hepatic formation of bile pigment. a 8 


Determination of Smell Thresholds. F. B. Hormann and 
A. Kouirausca (Biochem. Z., 1925, 156, 287—294).—An apparatus 
is described for the determination of thresholds of smell, the 
quantitative basis of which depends on the measurement of the 
vapour pressure of mixtures of the odoriferous principle and air. 
The error due to the adsorption of the former is negligible. J. P. 


Potassium Chlorate: Its Influence on the Blood-oxygen- 
binding Capacity (Hzemoglobin Concentration), Its Rate 
of Excretion, and Quantities Found in the Blood after Feed- 
ing. V. Ross (J. Pharm. Exp. Ther., 1925, 25, 47—52).— 
Potassium chlorate in 1% aqueous solution was administered to 
dogs by stomach tube, the dose being 0-5 g. per kg. body-weight. 
There was a temporary fall in the oxygen-binding capacity of the 
blood, approximately equal to that produced by an equal dose 
of sodium chloride in 1% aqueous solution. From 50—70% of 
the potassium chlorate administered was excreted within 6 hrs. ; 
thereafter, the rate of excretion diminished. At the end of 24— 
48 hrs., more than 90°% had been excreted. The potassium chlorate 
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content of the blood varied from 15 to 81 mg. per 100 c.c. 2 hrs. 
after administration, and from 0 to 15 mg. after 24 hrs. C. P.S. 


Reduction of Picric Acid in the Liver, Kidney, and Spleen. 
G. Groret (Policlinico, sez. med., 1924, 34, 184—188; from Chem. 
Zentr., 1924, ii, 1818).—Picric acid is eliminated in the form of 
picramic acid. In perfusion experiments with liver, kidney, and 
spleen, the strongest reduction is shown by the liver. Since a 
small formation of urobilin was observed in the liver perfusions, 
it is to be expected that large doses of picric acid would produce 
icterus. G. W. R. 


Nephropathic Action of the Dicarboxylic Acids and their 
Derivatives. III. Acids with Six to Nine Carbons. W. C. 
Ross, C. J. WEBER, R. C. Contry, and R. W. Jackson (J. Pharm. 
Exp. Ther., 1925, 25, 59—64; cf. A., 1924, i, 1374).—When injected 
subcutaneously, pimelic, azelaic, adipic, and suberic acids proved 
to be mildly nephropathic, but were much less so than glutaric 
acid. Since they are approximately equal in effect, it is concluded 
that in the animals used (rabbits) these acids are not decomposed 
by direct 8-oxidation. C. 8. 


Nephropathic Action of the Dicarboxylic Acids and their 
Derivatives. IV. Mucic Acid. W. C. Rosz and P. 8. Dm- 
mEeTT (J. Pharm. Exp. Ther., 1925, 25, 65—73; cf. A., 1924, i, 
1374).—Mucic acid is intensely nephropathic when administered 
subcutaneously as the sodium salt, causing retention of nitrogen 
and, to a less extent, of chlorides. C. P.S. 


Chemistry of the Action of Salvarsan In Vitro and In Vivo. 
J. SCHUMACHER (Biochem. Z., 1925, 157, 438—455).—The absence 
of action of salvarsan on spirochetes in vitro is ascribed to the 
insolubility of the arsenical in the “ lipoproteins” of the micro- 
organism. In vivo salvarsan is first converted into the base, which 
possesses the necessary solubility, and, having penetrated the cell, 
it becomes attached through the amino groups to the acids of the 
lipoids, where its strong reducing action deprives the organism of 
oxygen and so kills it. 


Action of Ter- and Quinque-valent Arsenic Preparations. 
J. ScoumMaAcHER (Biochem. Z., 1925, 157, 456—458).—The lower 
toxicity of quinquevalent arsenic derivatives to spirochetes as 
compared with tervalent derivatives is ascribed to the more acid 
nature of the former and the consequent greater difficulty of con- 
verting them into bases soluble in the cell lipoproteins. J. 


Chemo-therapeutic Properties of a Substance with a 
Chain of Four Arsenic Atoms. H. G. C. B. Ripovut, 
and D. Craypon (J. Pharm. Exp. Ther., 1925, 25, 53—57).— 
Experiments on the rate of disappearance of trypanosomes from 
the blood after the injection of the monosodium salt of tetra- 
arsenoacetic acid, (Palmer, A., 
1924, i, 152) are held to indicate that some therapeutic value attaches 
to the chain of four arsenic atoms. C. 2. 8. 
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Chemical Changes in the Blood Produced by I D III. 
Phloridzin. H. N. Ers (Amer. J. Physiol., 1924, 70, 240— 
246).—With dogs, phloridzin administered subcutaneously causes 
hypoglycemia, acidosis, and an increase in the total lipoids, chole- 
sterol, and non-protein nitrogen of the blood. A. A. E. 


eg ge and Margosa Oils and Heterogeneous 
Catalysis F. Norp and G. G. ScHwerrzeR (Biochem. Z., 

1925, 156, 269—277).—From investigations of the iodine numbers, 
the optical and physiological activities of preparations of chaul- 
moogra, margosa, and hydnocarpus oils before and after catalytic 
hydrogenation under pressure, it is concluded that the physio- 
logical action of these oils is greater the higher their optical activity, 
and is independent of the nature of the unsaturated carbocyclic 
residue present in the component acids. J.P. 


Pharmacological Action of Cryptopine. R. Sr. A. Hears. 
coTE (J. Pharm. Exp. Ther., 1925, 25, 35—45).—Cryptopine appears 
to paralyse the central nervous system of the toad and shows little 
stimulation; papaverine, on the other hand, has some stimulating 
effect. Experiments with isolated organs showed cryptopine to 
have a depressant action exactly similar to, but only about one- 
third as great as, that of papaverine. Neither alkaloid exerts any 
action on striated muscle. The dilatation of the pupil in mammals 
after administration of cryptopine occurs only in the late stages 
of systemic poisoning and is probably asphyxial in origin. The 
minimum lethal dose (g. per kg. body-weight) for the toad is 0-325 
and for the rabbit 0-2. &. 


Pharmacological Investigation of Methylated Guanidines. 
F. von GRAEVENITZ (Arch. Exp. Path. Pharm., 1925, 105, 278— 
298; cf. Bock, A., 1905, ii, 49; Fiihner, A., 1907, ii, 901; Paton, 
Findlay, and Burns, A., 1915, i, 481; Schenck, A., 1910, i, 99; 
1911, i, 842; 1912, i, 424, 685; Wilson, Stearns, and Janney, A., 
1915, i, 626; 1916, i, 190; 1923, i, 761; 1924, i, 123, 1051; this 
vol., i, 377).—The pharmacological effects on frogs of 8-methyl- 
guanidine, BB- dimethylguanidine, BB’ -dimethylguanidine, 
methylguanidine, «$8’-tetramethyl- 
guanidine, «888’8’-pentamethylguanidine and its «-methiodide, are 
described. The mono- and di-methylguanidines produce peripheral 
fibrillary twitchings like guanidine, and are of interest from the 
point of view of the origin of tetanic convulsions. @-Methylguanid- 
ine has an irritant action, 86’-dimethylguanidine increases muscular 
tone, whilst «$8’-trimethylguanidine produces neither curare-like 
paralysis nor an increase in tone, but partly nullifies the tone- 
increasing effect of other compounds. The higher alkylated guanid- 
ines possess the power of both increasing muscular tone and producing 
curare-like paralysis. _«-meth- 
iodide is particularly potent, as is tetramethylammonium iodide. 
Of the isomeric di- and tetra-methylguanidines, the symmetrical 
derivatives have a slightly greater action on muscular tone. All 
the compounds in low concentration produce vagus inhibition, and, 
in higher concentrations, diastolic stoppage of the heart. L. F. H. 
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Action of Narcotics of the Aliphatic Series on the Smooth 
Musculature of the Leech. G. Joacutmoctu (Biochem. Z., 
1925, 156, 224—-235).—Dichloromethane, chloroform, carbon tetra- 
chloride, ethylene dichloride, ethylidene chloride, pentachloro- 
ethane, di-, tri-, and tetra-chloroethylenes produce alterations of 
tone and contraction of the smooth muscle freed from ganglia. 
Tetra- and hexa-chloroethanes produce alterations of tone only. 
These actions are more marked in the presence of barium. The 
activity of these derivatives increases in general with increasing 
degree of halogenation. Methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, and amyl alcohols produce but slight alterations of tone, 
propyl alcohol alone producing contractions. Acetone and ethyl 
ether have similar actions to those of the chlorinated derivatives. 


Narcosis. III. Influence of General Narcosis on the 
Chemical Processes in the Striped Muscle of the Frog. H. 
LANGE and M. E. Mayr (Z. physiol. Chem., 1924, 141, 233—241).— 
An increase in the lactacidogen content of frog’s muscle occurs 
during ether narcosis. E.8 


Osmosis of certain Anzsthetics in Aqueous and Lipoid- 
containing Gels. S. YumrKura (Biochem. Z., 1925, 157, 359— 
370).—An investigation of the distribution of various anesthetics 
between water and a gelatin gel both in the presence and in the 
absence of lecithin. The general conclusions are that the greater 
toxicity of alypin and eucaine compared with cocaine and tutocaine 
to the lower animals (e.g., water-flea), and the greater toxicity of 
cocaine compared with alypin and eucaine to the higher animals, 
is correlated with the lecithin content of the animal cells, which is 
greater in the higher and lesser in the lower animals. Thus alypin 
and eucaine, which diffuse more rapidly into gelatin in the absence 
of lecithin than in its presence, are more adapted to penetrate 
the cells of the lower animals, whilst the reverse is the case with 
cocaine. 4. 


Osmosis in Aqueous Gels With and Without Addition of 
Lipoids. S. Yumixura (Biochem. Z., 1925, 157, 371—376).— 
The rate of diffusion of capillary active substances such as octoic 
acid and octyl alcohol from an aqueous solution into gelatin is 
greater the higher the lipoid content of the gel. The phenomenon 
is also shown by capillary inactive substances such as butyric 
acid and amyl alcohol, but to a much less marked degree. J. P. 


Osmosis of certain Acids in a Gelatin Gel. S. YumikuRA 
(Biochem. Z., 1925, 157, 377—382).—The rate of diffusion of various 
acids into gelatin follows the series: hydrochloric acid >sulphuric 
acid>formic acid>lactic acid, and in general the results obtained 
with capillary active and inactive substances do not exhibit the 
differences which might be expected according to Overton’s — 


yom and the Theory of Surface Action. II. J. TRAvuBE 
and 8. Yumikura (Biochem. Z., 1925, 157, 383—-387).—A theoretical 
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review of the subject in the light of the results of Yumikura (pre- 
ceding abstracts). Substances with no, or with slight, surface 
action diffuse into aqueous gels more rapidly than substances with 
high capillary activity. But the reverse is the case if the gel 
contains lipoids, and capillary activity and lipoid solubility run, 
in general, in parallel. J. P. 


Excretion of the Stereo-isomeric Cocaines in the Urine 
and their Relation to Toxicity. E. Gruun (Arch. Exp. Path. 
Pharm., 1925, 106, 115—125).—d- and /-Cocaine and d-y-cocaine 
were injected subcutaneously into cats and the amounts present in 
the urine determined. 1/-Cocaine was found in much greater amounts 
in the urine than were the other two, even when the latter were 
injected in doses two and three times as big. This may be due 
to the quicker decomposition and rate at which the d-forms lose 
their toxicity; whether this is due to adsorption or decomposition 
is uncertain. Cats which had convulsions after injection with 
d-y-cocaine failed to react to d-cocaine, although less of the pseudo 
form was found in the urine. This may be connected with the 
spatial arrangement of the different molecules. After repeated 
injections, the toxicity does not seem to be reduced, although in 
some cases, particularly with /-cocaine, the amount in the urine 
decreased. O. O. 


Adsorption of Poisons by a New Plant Charcoal ‘‘ Supra- 
Norit.’’ E. Laqurur and A. StuyrTers (Biochem. Z., 1925, 
156, 303—322).—The new charcoal is compared with * carbo 
animalis ” (Merck) as regards its power to adsorb in vitro oxalic 
acid, potassium hydrogen oxalate, mercuric chloride, strychnine 
nitrate, morphine hydrochloride, methylene- blue, and iodine, and 
in all cases is more active than the animal charcoal. 4. F, 


Behaviour of Oxalacetic Acid to Animal Organs. P. MAYER 
(Biochem. Z., 1925, 156, 300—302).—A pulp of rabbit muscle 
converts oxalacetic acid into l-malic acid. 


Kinetics of Enzyme Action. G. E. Bricas and J. B. 8. 
HauLpDAneE (Biochem. J., 1925, 19, 338—339).—Theoretical. 
8. S. Z. 


Amylase. K. SsépERG and E. Errxsson (Z. physiol. Chem., 
1925, 142, 215—216).—Although maltose inhibits the hydrolysis 
of amylopectin and amylose by extracts of germinating barley to 
the same extent (A., 1924, i, 1264), it does not follow that the 
same enzyme is concerned in the two processes. If the normalities 
of the substrates were known, the affinity constant for maltose 
(calculated according to Michaelis) might prove to be different in 
the two cases. E. S. 


Pancreatic Enzymes. X. Adsorption Behaviour of 
Pancreatic Amylase. R. E. Wa.pscHMIDT- 
Lerrz, and A. R. F. Hessz (Z. physiol. Chem., 1925, 142, 14—34).— 
Previous results (A., 1923, i, 507) have been confirmed. The 
adsorption of amylase by alumina appears to be conditioned by 
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the presence of co-adsorbents, one of which assists whilst another 
hinders the adsorption of the amylase, by the particular alumina 
reparation employed, and by the concentration of the solution. 
5 the absence of co-adsorbent, amylase is devoid of adsorption 
affinities; definite directions for the purification of amylase pre- 
parations cannot, therefore, be given. E. S. 


Purification of Malt Amylase. H. Lirers and E. SELLNER 
(Woch. Brau., 1925, 42, 97—99, 103—105, 110—112).—The method 
of adsorption utilised by Willstatter in the purification of enzymes 
has been applied to malt amylase. Commercial kaolin and purified 
china clay were found to be unsuitable; the best adsorption was 
obtained with aluminium hydroxide at a faintly acid reaction 
(px 5-0); the enzyme was also adsorbed, to a less extent, from 
faintly alkaline solutions. The concentration, time, and tem- 

rature all exerted marked effects on the extent of adsorption. 
The enzyme could be dissolved out of the adsorbate by water 
saturated with carbon dioxide, or, better, by a phosphate solution 
of px 7°38. Starting with a crude malt extract, two such adsorp- 
tions and re-solutions gave preparations of which the amylolytic 
activity was increased 25—30-fold; starting with a dried pre- 
paration obtained by fractional precipitation of the crude extract 
with alcohol, and working under optimum conditions (extremely 
cold weather), a final product was obtained which was ninety-three 
times as active as the original extract, calculated on the weight of 
dry substance. A further adsorption and re-solution led to a loss 
of activity owing to the increasing instability of the enzyme as its 
purification advanced. The most active preparations contained 
744% of protein and 28-07% of carbohydrate as compared with 
42-99%, of protein and 43-56% of carbohydrate in the starting 
material. A fractional determination of the nitrogen gave results 
almost identical with those obtained by Sherman and Gettler 
(A., 1913, i, 1401) with their much less active product. The sugar- 
forming and starch-liquefying properties of the preparations were 


increased to an equal extent in the process of er <= - 


Carboligase. VIII. Biochemical Acyloin Synthesis. C. 
Nevsere and E. Smon (Biochem. Z., 1925, 156, 374—378).— 
Acetaldehyde added to yeast, previously freed from glycogen, in 


the presence of dextrose or sucrose results in the synthesis of acetoin. 


Influence of Radium on the Catalase of the Liver. A. 
Mavsert, L. JaLoustre, and P. Lemay (Compt. rend., 1925, 180, 
1205—1207).—In general, the effect of radium on liver catalase is 
similar to that of thorium-X (cf. A., 1923, i, 723; 1924, i, 808). 
Addition of a very small amount of radium bromide has no per- 
ceptible influence on liver catalase as measured by the decomposition 
of hydrogen peroxide, a slightly larger amount increases the activity 
of the catalase, whilst a still larger amount paralyses it. The 
stimulating effect is ascribed to the «-rays, since radium emanation 
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has a stimulating but no paralysing action, and the latter action 
to 8- and y-rays, since the radium bromide, if introduced into the 
fermentation medium contained in a glass capsule, or if allowed to 
act on the catalase prior to fermentation in a glass capsule, has a 
paralysing action only. L. F. H. 


Effect of Halogen Salts on Salivary Digestion. W. M. 
CLIFFORD (Biochem. J., 1925, 19, 218—220).—The chlorides of 
sodium, potassium, ammonium, and calcium hasten the diastatic 
action of saliva. Sodium and calcium fluoride, sodium and potass- 
ium iodide, sodium, potassium, ammonium, and calcium bromides 
do not influence the action of the enzyme. Ammonium and calcium 
iodides, potassium and ammonium fluorides retard the action. 
The hydrogen-ion concentration of these salts does not influence 
their action in this respect. 8. 8. Z. 


Influence of Different Substances on the Diastatic Activity 
of Saliva. H. Waker (Biochem. J., 1925, 19, 221—225).— 
Sucrose and “saccharin’’ in the mouth have the most marked 
effect in producing a very active saliva. In the case of sucrose, 
this is largely, if not entirely, due to its stimulating action on the 
ptyalin. Maltose increases the quantity of ptyalin produced, 
although its presence depresses the activity of the enzyme. Lactose, 
on the other hand, tends to inhibit the production of ptyalin, but 
enhances its activity. Dextrose and levulose both lower the activity 
of saliva, which is largely due to their depressing action ¥ em 


Nephelometric Investigations on the Breakdown of Gly- 
cogen by Salivary Diastase. J. ParcHTNER (Biochem. Z., 
1925, 156, 249—254).—The nephelometric method of following 
of glycogen by salivary diastase gives 
results. 


So-called Reversibility of Enzyme Action. Complete 
Hydrolysis of Salicin by Emulsin. G. Brrtranp and A. 
Compton (Ann. Inst. Pasteur, 1925, 39, 355—364).—Salicin in 
various concentrations and with varying amounts of emulsin was 
always completely hydrolysed to saligenin and dextrose. Attempts 
to synthesise salicin from saligenin and dextrose in the presence of 
emulsin failed. 


Mechanism of Action of Hydrogenase in the Cell. J. 
Gruss (Woch. Brau., 1925, 42, 109—110).—The addition of flowers 
of sulphur to a solution of dextrose undergoing yeast fermentation 
increased the evolution of carbon dioxide, but diminished the 
production of alcohol. The increased evolution of carbon dioxide 


was probably due to the mechanical er of the yeast-cells 
by the hydrogen sulphide produced. It is suggested that the 


process of fermentation consists of a primary phase in which the 
elements of water are added to the substrate, and a secondary 
phase in which alcohol is produced by the action of hydrogen on 
the intermediate product; on this view, the enzyme of primary 
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importance would be a hydrogenase; the view is supported by the 
diminished production of alcohol in presence of sulphur, which, by 
fixing the hydrogen as hydrogen sulphide, would prevent the 
secondary phase from taking place. C. R. H. 


Hydrolysis of Sucrose by Invertase in Presence of «-Methyl- 
glucoside. I. J. M. Newson and B. Freeman (J. Biol. Chem., 
1925, 63, 365—375).—The course of hydrolysis of sucrose by yeast 
invertase in presence of «-methylglucoside is not represented by 
the equation of Nelson and Hitchcock (A., 1922, i, 388), the term 
N showing, under these conditions, a progressive increase. A 
study of the hydrolysis of sucrose in presence of «-methylglucoside 
and of added invert-sugar, and also of the relative retarding effects 
of the invert-sugar formed during the hydrolysis in presence and 
in absence of «-methylglucoside, shows that the presence of the 
latter reduces the normal retarding effect of the invert-sugar. On 
the other hand, the presence of «-methylglucoside itself causes a 
retarding effect which increases in magnitude with increasing 
amounts of sucrose up to the optimum concentration of x latter. 

.R. H. 


Invertase. VII. R.WuustitrTer and Collaborators. Enzyme 
Adsorption. II. H. Kraut and E. (Z. physiol. Chem., 
1925, 142, 71—96; cf. A., 1924, i, 467).—The application of the 
process of adsorption to the purification of enzymes is discussed 
with special reference to invertase. A single adsorbent (e.g., 
alumina in the case of invertase) may often be usefully employed 
in successive stages of the purification process under different 
conditions. Thus, the enzyme may be adsorbed from dilute or 
concentrated solution, using either small or large amounts of 
adsorbent; the latter may also be employed in small amount for 
the process of preliminary adsorption of impurities. The particular 
method to be adopted at any stage can be deduced from the shape 
of the adsorption isothermal determined at that stage. When 
the adsorption curve approximates to that of a pure substance 
no further purification can be effected with the adsorbent in use; 
a second adsorbent which gives an adsorption isothermal deviating 
from that of a pure substance must be employed for the continuation 
of the purification. E.S 


Invertase. VIII. R. Wiistatrer and K. ScHNEIDER (Z. 
physiol. Chem., 1925, 142, 257—305; cf. A., 1924, i, 692)—A com- 
parison has been made between the various methods of purifying 
invertase. Preparations which have been obtained from old yeast 
autolysates have a relatively large content of tyrosine (Millon’s 
reaction) which can only be removed with extreme difficulty. On 
the other hand, fresh neutral autolysates (prepared by liquefying 
6 kg. of the yeast with 360 c.c. of chloroform, adding an equal 
weight of water, neutralising at intervals with dilute ammonia, 
allowing autolysis to proceed until the whole of the invertase 
is liberated—about 48 hours—and finally centrifuging and _filter- 
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ing) readily yield preparations of invertase which contain no 
tyrosine. 

Active and stable preparations of the enzyme may be obtained 
from such fresh, neutral autolysates in the following manner. The 
autolysate is acidified to pq 4:5—4-8 with acetic acid, and the 
enzyme, together with protein, precipitated by addition of alcohol 
to 50%. The enzyme is removed from the precipitate by extraction 
with N/50-acetic acid, the extract diluted, its content of acetic 
acid brought to N/2 (1 invertase unit in 500 c.c. of N/2-acetic 
acid), and the invertase adsorbed by kaolin. After washing the 
adsorbate, the enzyme is eluted with 0-05% ammonia, the elution 
neutralised with acetic acid and evaporated (at 14°) to a relatively 
small volume. Further protein is precipitated by adding succes. 
sively calcium chloride and sulphuric acid; this precipitate must 
be rapidly removed by centrifuging and the solution neutralised 
with calcium carbonate. The filtrate is again concentrated and 
then dialysed. A preparation of this type is in a suitable condition 
for purification by fractional adsorption with alumina. The most 
active preparations which can be obtained in this way contain a 
large amount of tryptophan. 

Tryptophan-free preparations may be obtained from the fresh, 
neutral autolysates by first precipitating the proteins with acid, 
then precipitating the enzyme with alcohol and simultaneously 
adsorbing it on calcium phosphate, eluting, and purifying further 
by repeated adsorption on kaolin. This process is, however, 
accompanied by an enormous loss in the activity of the enzyme. 

It appears from these and other results that the stability of 
invertase preparations (similar arguments hold for other enzymes) 
is connected with the presence of peptides containing tyrosine or 
tryptophan with which the enzyme can associate. In old auto- 
lysates, association with the tyrosine peptide takes place pre- 
ferentially. Since, however, this peptide is only formed during 
the later stages of proteolysis, the invertase, when obtained from 
fresh autolysates, is associated with a tryptophan peptide which 
is rapidly produced by the action of the yeast protease on the 
proteins. When such preparations are systematically purified by 
adsorption on alumina (cf. Kraut and Wenzel, preceding abstract), 
a product is finally obtained which gives an adsorption isothermal 
similar to that of a pure substance and cannot be further purified 
by the same adsorbent. Such preparations (from fresh auto- 
lysates) contain the tryptophan peptide and evidently consist of a 
complex formed between the invertase and one or more co- 
adsorbents. That this is the case is shown by the fact that the 

ptide can be readily removed by the use of other adsorbents or 

y precipitation with lead acetate; the enzyme is then obtained 
free from tryptophan. In the absence of the co-adsorbent, which 
acts as a protective agent, a considerable diminution in activity 
occurs and the product is again a complex formed by the association 
of the invertase with its own decomposition products. Thus, contrary 
to the views of Euler and Josephson (A., 1924, i, 1143), invertase is 
not a protein. Enzymic actions are, nevertheless, due to specific 
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substances; their chemical constitutions are, however, veiled by 
their instability, which is doubtless caused by the reactivity of 
their active groups. E. 8. 
Polysaccharides. XXX. Enzymic Decomposition of 
Cellulose. P. Karrer and H. ILLine (Koll. -Z., 1925, 36 (Zsig- 
mondy-Festschr.), 91—95; cf. this vol., i, 118, ’ 418) —Cellulose 
once precipitated from “‘ cuprammonium ” ‘solution, from viscose, 
or from calcium thiocyanate solution is converted almost completely 
into dextrose by an enzyme from the intestine of snails. The 
optimum reaction for the snail cellulase is about pg 5-3. Cellulose 
treated in the cold with zinc chloride or sodium hydroxide is hydro- 
lysed to a smaller extent, whilst commercial viscose silk and “‘copper”’ 
silk are not attacked. It is suggested that the ease with which 
the cellulose preparations are broken down is connected with the 
degree of orientation or dispersion of the cellulose. E. M. C. 


Pancreatic Enzymes. XI. R. WuistAiTrerR and Collabor- 
ators. Enterokinase. E. Wautpsonmipt-Leirz (Z. physiol. 
Chem., 1925, 142, 215—244).—Although the réle of enterokinase 
is that of an activator rather than of an enzyme (A., 1924, i, 473), 
it resembles an enzyme in its properties and hence can be purified 
by similar methods. It is extracted from the intestinal mucosa 
with 0-05N-ammonia and, after removing the ammonia with a 
current of warm (30—35°) air, purified by precipitation with dilute 
acetic acid. The filtrate is treated with alcohol (up to 90%), 
which precipitates the kinase. This is dissolved in water and 
further impurities are removed by precipitation with tannic acid 
in the presence of glycerol. The enterokinase is then obtained 
from the mother-liquor and further purified by adsorption on 
alumina and kaolin. Enterokinase is most stable in neutral solu- 
tion. The temperature at which it decomposes (50°) has not 
hitherto been found to be dependent on its state of purity. Tryp- 
sinogen cannot be activated by autolytic extracts of organs (liver, 
spleen, kidney) other than the pancreas. E. 8. 


Pancreatic Enzymes. XII. Determination of Trypsin. 
R. and H. Persie (Z. physiol. Chem.., 1925, 142, 
245—256).—In view of the fact that enterokinase is removed from 
trypsin by adsorption on alumina (A., 1924, i, 473), the method 
previously employed (A., 1923, i, 403) ‘for the separation of lipase 
from the remaining pancreatic enzymes would undoubtedly cause 
a partial inactivation of the trypsin in the residual solution. A 
further inactivation would also result from the autolytic formation 
of inhibitory substances. A method for the determination of the 
total trypsin present in such extracts has therefore been devised 
for use as a control in purification experiments. It is based on the 
increase in acidity (as determined by titration in alcoholic solution) 
which occurs when a small amount of the trypsin preparation, after 
activation with excess of enterokinase, is allowed to act on excess 
of gelatin under specified conditions. Although the method is 
more accurate than that previously employed, it does not entirely 
overcome the effect of inhibitory substances. 


no 
ed 
‘he 
he 
101 
on 
tic 
tic 
he 
on 
ly 
St 
ad 
id 
yn 
st 
a 
a, 
y 
f 
) 
r 


i. 742 ABSTRACTS OF CHEMICAL PAPERS. 


Pancreatic Enzymes. R. WitistatreR and Collaborators, 
XIII. Optimum pz, for Gastric Lipase in Different Animals. 
F. Havrowirz and W. Prtrrovu (Z. physiol. Chem., 1925, 144, 68— 
75).—Extracts of gastric lipase were prepared from various animals 
by the method of Haurowitz and Memmen (this vol., i, 201); the 
amounts obtained were very variable, the enzyme being most 
abundant in carnivora and rodents and almost absent in birds 
and fishes. Tables are given of the optimum pg for the various 
extracts made; no correlation could be found between the natural 
diet of an animal and the optimum reaction for its —— lipase. 

. R. H. 


e Studies with Colloidal Gold. P. Ustrensruck 
(Koll.-Z., 1925, 36 (Zsigmondy-Festschr.), 287—291).—The decom- 
position of proteins by pepsin may be followed by means of the 
colour changes of red-gold hydrosols. With egg-white diluted to 
0-4% protein content and treated with pepsin for 1—3 hrs., the 
gold hydrosol is changed to a clear blue; with solutions containing 
1-6% of protein the colour change proceeds only to a violet-blue. 
The colour change agrees with change in the coagulation and 
serves as a measure of the amount of hydrolysis. The degree of 
peptisation of the gold precipitates indicates the relative sizes of 
the particles of the decomposition products. E. M. C. 


Propepsin in Blood and Urine. E. Gorriies (Skand. Arch. 
Physiol., 1924, 46, 1—50; from Chem. Zentr., 1924, ii, 2057— 
2058).—Propepsin in urine, serum, and plasma may be determined 
by the pepsin method of Fuld and Ege (cf. Ege, A., 1923, ii, 511) 
and expressed as the equivalent in ““ Armour ” pepsin. With serum, 
a long period of digestion and great dilution is necessary. Under 
the same conditions, the amount of enzyme found is inversely 
proportional to the time of digestion. Propepsin is distinguished 
from pepsin by being stable at py 7-0—10-0. At pq 3-0 it changes 
rapidly, at px 4-0 slowly into pepsin. The concentration of pro- 
pepsin in blood is equivalent to 0-002 mg. of ‘‘ Armour”’ pepsin 
per c.c. In urine the concentration corresponds with 0-02—0-06 
mg. perc.c. Propepsin corresponding with 20—50 mg. of “‘ Armour ” 
pepsin is excreted in the urine in 24 hrs. The daily excretion, 
which is fairly constant in the absence of any change of diet, 
depends on the activity of the ventricular glands. With hyper- 
secretion it may be 70—150 mg., whilst with hyposecretion and 
achylia it may sink to 10—0 mg. The rate of formation is smaller 
by night than by day and increases 1—2 hrs. after meals. In the 
case of a dog, a single meat meal resulted in a large increase in 
production of propepsin even 24 hrs. later. In inanition, propepsin 
decreases in the urine, but does not entirely disappear. The 
amount of propepsin is also affected by renal activity. In two 
cases of chronic nephritis, whilst propepsin increased in the urine, 
it decreased in the blood. No propepsin was found in the urine 
of goats, but it occurs in the urine and serum of oxen ry rabbits. 

. W. R. 
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Influence of Temperature and Reaction on the Destruction 
and Activity of Pepsin. R. Ecr (Z. physiol. Chem., 1925, 143, 
159—180).—Using Armour’s pepsin, and a solution of edestin as 
substrate, it has been confirmed that there is no definite optimum 
temperature for the action of this enzyme, but that the optimum 
varies with the length of the reaction period. At py 1-6 and in 
presence of excess of substrate, the optimum in a one-hour experi- 
ment is between 40° and 50°, in a five-minute experiment about 
52°, and in a one-minute experiment between 56° and 60°. The 
temperature coefficient (van’t Hoff) for the activity of pepsin 
changes from 2-5 between 0° and 10° to 1-4 between 40° and 45°. 
The rate at which pepsin is destroyed depends on the reaction of 
the medium, the optimum pg range for the stability of Armour’s 
pepsin being from 3-6 to 4-6. The rate of destruction in a medium 
of a greater acidity than this is proportional to the hydrogen-ion 
concentration, whilst in a less acid medium (up to pg 7-7) it is 
proportional to the cube of the hydrogen-ion concentration. At 
a constant py, the rate of destruction of pepsin is markedly 
influenced by the temperature. H. D. K. 


Sulphatase. V. Animal Sulphatase. C. NrvuBrEra and 
E. Summon (Biochem. Z., 1925, 156, 365—373)—A sulphatase, 
capable of hydrolysing potassium phenyl sulphate and p-tolyl 
sulphate, is present in the liver, kidney, brain, and musculature of 
the rabbit, guinea-pig, and man. The enzyme is soluble in water, 
but is still active in dried preparations of these organs. J.P 


Sulphatase. VI. Occurrence and Behaviour of Sulphatase 
in Human Organs. L. ROSENFELD (Biochem. Z., 1925, 157, 
434—437).—Sulphatase occurs in notable amounts in human 
kidney and brain. It is present also but in lesser amounts in the 
liver, duodenum, suprarenals, spleen, lung, muscle, small intestine, 
and pancreas. 


Effect of some Potassium Salts on Succinodehydrogenase. 
B. Sanuin (Skand. Arch. Physiol., 1924, 46, 64—75; from Chem. 
Zentr., 1924, ii, 2057).—Using Thunberg’s methylene-blue method 
with extracts prepared from horse-flesh, it was found that potassium 
salts inhibit dehydrogenase according to the Hofmeister series 
(CNS>F>I>Br>NO,>Cl>S0,). Potassium bromide and nitrate 
produce an almost equal inhibition of the enzyme. The pre- 
cipitation of thionine by potassium salts also follows the Hof- 
meister series, whilst the precipitation of methylene-blue follows 


the series I>CNS>Br>Cl>F,NO,,S0,. G. W. R. 


Xanthine Oxydase. IV. Relation of Xanthine Oxydase 
and Similar Oxidising Systems to Bach's Oxygenase. 
(Biochem. J., 1925, 19, 175—187).—The following evidence is 
produced in support of the view that the action of the so-called 
enzyme “itate” described by Haas and Hill (A., 1924, i, 
349, 908) is due to the coupled action of the xanthine 
oxydase and peroxydase of milk. When aldehyde is replaced 
by hypoxanthine, xanthine, and adenine, nitrites are also oxidised. 
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Uric acid, guanine, and caffeine cannot replace aldehyde. A 
number of substances which inhibit the xanthine-oxydase in milk 
also inhibit the oxidation of nitrites. As in the case of the xanthine. 
oxydase, on increasing the hypoxanthine concentration, inhibition 
resulted, whereas an increase in the aldehyde concentration pro. 
duced an increase in the velocity of oxidation of the nitrite. hen 
the caseinogen xanthine-oxydase preparation was used instead of 
the whole milk the nitrites were not oxidised unless a peroxydase 
of animal origin (ox liver) was added. The formation of peroxide 
by the oxidation of hypoxanthine, xanthine, and aldehyde in the 
presence of molecular oxygen by the milk oxydase has been demon- 
strated by various direct and indirect means. 

Nitrites are also oxidised by the system succinic oxydase- 
succinic acid and during autoxidation of the -SH compounds 
cysteine and glutathione in the presence of peroxydase and molecular 
oxygen. 

Bach's definition of oxygenase, therefore, applies to the three 
systems xanthine oxydase plus any one of its substrates, succinic 
oxydase plus succinic acid, cysteine plus glutathione. 8. 8. Z. 


Accelerating Influence of Protein-free Colloids on the 
Hydrolysis of Urea by Soya Bean Urease. G. TAUBMANN 
(Biochem. Z., 1925, 157, 98—102).—The addition of starch or 
gum arabic to the reaction mixture assists the hydrolytic action 
of the urease of soya bean. H. D. K. 


ic Degradation and Synthesis of Carbohydrate. I. 
Phosphate Exchanges and Glycogen Cleavage in Muscle 
and in Yeast. H. von K. Myrpick, and S. Karusson 
(Z. physiol. Chem., 1925, 143, 2483—264).—Fresh yeast, like fresh 
chopped muscle, in presence of 0-5% sodium fluoride solution, 
is able to synthesise organic phosphorus compounds from free 
phosphate. After some hours, these compounds are again hydro- 
lysed. The addition of glycogen, dextrose, or levulose affects, 
in the case of yeast, neither the velocity nor the extent of this 
process, but in the case of muscle (confirming the results of Embden) 
addition of glycogen brings about much greater synthesis of organic 
phosphorus compounds. Levulose and starch have no effect on 
the synthesis in fresh muscle. A dried muscle preparation is 
also able to effect synthesis, particularly in presence of glycogen, 
if sodium fluoride is added. The auto-fermentation of dried 
yeast is completely checked by sodium fluoride. 

If sodium hexosediphosphate (Bayer) is added to fresh muscle, 
it is hydrolysed, but in presence of sodium fluoride the hydrolysis 
is almost negligible. In the production of lactic acid from glycogen 
by fresh muscle, a reducing sugar is first formed from the glycogen ; 
this is then esterified by addition of phosphoric acid, and the 
degradation of the resulting ester into lactic acid is extremely rapid. 
Dried muscle shows an undiminished glycogenase activity, with an 
optimum at pz 6-3. At this optimum, the rapidity of breakdown 
of the glycogen is scarcely affected by large changes in the inorganic 
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phosphate concentration, but lactic acid formation has an optimum 
in about 3% phosphate solution. Muscle glycogenase is soluble in 
water. Dried muscle is able to hydrolyse starch, producing a 
reducing sugar from it. The curve showing the relationship 
between pq and velocity for muscle glycogenase is identical with 
that found by Sherman, Thomas, and Baldwin for pancreas amylase. 
H. D. K. 


Fate of Yeast Invertase in the Animal Organism. S. 
Noaaki (Z. physiol. Chem., 1925, 142, 97—102).—When injected 
intravenously into rabbits and mice, highly purified preparations 
of yeast invertase are at first removed rapidly from the blood and 
disappear completely in about 24 hrs. It is not excreted in the 
urine. The enzyme is apparently adsorbed by the tissues, where 
it is slowly destroyed. That it has no antigenic character is not 
due to its rapid destruction or excretion. E.S 


Acceleration of the Fermentative Activity of Fresh Yeast 
by the Biocatalyst H. von and K. Myrsicx (Z. 
physiol. Chem., 1924, 141, 297—308).—The biocatalyst z (this vol., 
i, 209) which is present in extracts of dried yeast and accelerates 
alcoholic fermentation by living yeast has been shown to be distinct 
from the co-enzyme. It possesses a much greater stability to heat 
than the co-enzyme; further, addition of a concentrated prepar- 
ation of the latter failed to accelerate the fermentation of dextrose 
by living yeast whereas extracts containing z produced this +" 

E. 8. 


Oxidative Deamination by a Basidiomycete Enzyme. 
M. E. Rogptnson and R. A. McCance (Biochem. J., 1925, 19, 251— 
256).—A crude tyrosinase preparation from Lactarius vellereus does 
not oxidise glycine, leucine, or alanine unless certain phenols be 
present. Oxidative deamination of glycine has been brought 
about in the presence of p-cresol, pyrocatechol, and resorcinol. 
p-Cresol cannot be replaced in this reaction by p-hydroxybenzoic 
acid or aldehyde. The system, glycine (or any amino-acid) plus 
any of the phenols which help in the deamination as mentioned 
above plus tyrosinase reduces methylene-blue. Neither p-cresol 
nor resorcinol decolorises the dye either alone or in the presence 
of tyrosinase. §.8. Z. 


Activity of the Proteolytic and Related Enzymes of certain 
Hymenomycete known as Mycorrhyza. E. MELIN and K. 
HELLEBERG (Biochem. Z., 1925, 157, 146—155).—The activity 
of these enzymes has been studied in view of the likelihood that 
certain mycorrhyza which are associated with the roots of the 
larch, the pine, and the birch render more readily available for the 
tree some of the nitrogen of the humus. The proteolytic activity 
of an extract of the young fructifications of these fungi and also 
the activity of their deaminase varies very much from one species 
to another. A nuclease is present in small quantities in all the 
Species examined. In virtue of these enzymes the mycorrhyza 
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probably assist the tree by providing simpler nitrogenous food 
material for it from the more complicated compounds of the humus. 
H. D. K. 


es of Thermal Alge. R. B. Harvey (Science, 1924, 
60, 481—482).—Phormidium laminosum, growing at 65—73°, 
possesses no catalase and little oxydase activity, but shows strong 
peroxydase and probably oxydoreductase reactions. A. A. E. 


Significance of Calcium for the Genus Citromyces. S. J. 
Kusnetzov (Biochem. Z., 1925, 157, 339—349).—The growth of 
Citromyces glaber in the presence of sucrose and potassium nitrate 
is optimal at pq 5-5, but growth is still obtained up to a maximum 
pu of 8-7. Ammonium sulphate is the most suitable source of 
nitrogen, but potassium nitrate is practically of equivalent value. 
With increasing amounts of ammonium nitrate in the culture, 
calcium carbonate being present, a diminution in the citric acid 
formed is observed whilst the fungus itself develops more vigorously. 
Calcium ions have an inhibiting effect on both growth and citric 
acid formation in neutral and alkaline cultures, this effect being 
partly neutralised by the presence of magnesium ions. In acid 
cultures, calcium has no inhibitory action. Nitrate-nitrogen 
penetrates the mycelium more readily in acid than in alkaline 
solution, whilst the reverse effect is observed in the case of ammonium 
nitrogen. 


Excretion of Urea by Fungi. N. N. Ivanov (Biochem. Z., 
1925, 157, 229—242)—Experiments with Aspergillus niger, Peni- 
cillium glaucum, Rhizopus nigricans, and Tieghemella orchidis lead 
to the conclusion that pure cultures of fungi can form urea from 
substrates rich in nitrogen. The urea does not remain in the 
mycelium of the fungi, but is excreted into the medium. Urease 
appears in or disappears from the culture according to the ratio 
of the by-products of nitrogen- or carbon-nutrition. P. W. C. 


Action of Oidium lactis on Tyrosine and Related Com- 
pounds. Y. Koraxz, M. CurKano, and K. IcutHara (Z. physiol. 
Chem., 1925, 143, 218—228).—p-Hydroxyphenylpyruvic acid is 
partly transformed into p-hydroxyphenyl-lactic acid by this mould. 
The deamination of tyrosine by Ovdium lactis is apparently mainly 
hydrolytic, although oxidative deamination with production of 
p-hydroxyphenylpyruvic acid may also take place to a small 
extent. The mould is capable of transforming /-hydroxypheny]l- 
lactic acid—but not the d-isomeride—in limited amount into 
p-hbydroxyphenylpyruvic acid. H. D. K. 


Changes of Buffering and the Amino-nitrogen Increase 
in Nutrient Media by Bacterial Action. L. BLEYER (Biochem. 
Z., 1925, 157, 220—228).—The proteolysis of 20% sheep’s serum, 
coagulated sheep’s serum, gelatin, caseinogen, and Witte’s peptone 
both by living cultures of Bacillus pyocyaneus, B. prodigiosus, and 
B. proteus, and by the corresponding bacterial enzymes in media 
of initial pg 6—9, is followed by an increase in amino-nitrogen 
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(formol titration) and by changes in buflering. Proteolytic curves 
obtained by plotting py against titration values show deviations 
from the straight line, the extent of deviation being different 
for different proteins. In most cases, the curve can be regarded 
as made up of two portions, each a straight line, the portion on 
the alkaline side being much steeper than the other portion. 
Witte’s peptone, gelatin, and caseinogen became alkaline under 
the action of the living culture, whereas the enzyme preparation 
led to slight acidification. Acid was formed in media containing 
glycerol. 


Putrefaction of Agmatine. H. Rerrinwerin and K. L. 
KocuINKI (Z. Biol., 1924, 81, 291—295).—Agmatine chloride or 
carbonate in a weakly alkaline medium inoculated with putrefying 
pancreatic tissue gave rise to putrescine after 18 days. It is sug- 
gested that arginase of vegetable origin may be able to decom- 
pose agmatine as well as arginine (cf. Kiesel, A., 1922, . .* 


Mechanism of Hydrogen Production from Dextrose by 
Bacillus coli communis. E. AUBEL and J. SALABARTAN (Compt. 
rend., 1925, 180, 1183—1186).—Dextrose is decomposed by Bacillus 
colt according to the equation C,H,,0,—CH,°CO,H+C,H,;-OH-+- 
2C0,+2H, (cf. Harden, T., 1901, "79, “610). It has been ‘suggested 
that the hydrogen arises from the decomposition of formic acid, 
which is one of the first products of the action of the bacillus on 
the sugar (cf. Pakes and Jollymann, T., 1901, 79, 386; Grey, A., 
1913, i, 1024; 1914, i, 1034; 1918, i, 143; 1920, i, 699). Under 
certain conditions, it is possible to isolate pyruvic acid from the 
product of action of the bacillus on dextrose, and it is suggested 
that the pyruvic acid together with hydrogen is the first decom- 
position product of the sugar and is formed in accordance with 
the requirements of the equation C,H,,.0,=2CH,-CO-CO,H+2H,+ 
12,000 cal. The pyruvic acid thus formed thereupon breaks down 
to ‘acetaldehyde which, in turn, gives acetic acid and ethyl alcohol. 
The process by which hydrogen i is liberated by an oxidation process 
appears to be novel. L. F. H. 


Reactions of Resting Bacteria in Relation to Anaérobic 
Growth. J. H. M. StepHENsoN, and M. D. WHEeTHAam 
(Biochem. J., 1925, 19, 304—317).—Nitrate has a powerful in- 
hibiting influence on the velocity of reduction of methylene-blue 
by various hydrogen donators in presence of resting Bacillus coli 
and resting B. pyocyaneus. It oxidises leucomethylene-blue in 
presence of resting B. coli or B. pyocyaneus, but not in vitro. This 
oxidation is dependent on a thermolabile enzyme. Nitrite does 
not reduce methylene-blue or oxidise leucomethylene-blue in 
presence of resting B. coli in vitro. Chlorates behave similarly 
to nitrates. Perchlorates do not oxidise leucomethylene-blue in 
vivo or in vitro. Bromates and iodates both oxidise leucomethyl- 
ene-blue in vitro. B. subtilis does not oxidise leucomethylene-blue 
in the presence of fumarate, nitrate, or chlorate. B. coli grows 
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anaérobically with pyruvic acid, lactic acid, succinic acid, fumaric 
acid, or glycerol as the sole source of carbon only when nitrates 
are present. On dextrose it grows anaérobically without nitrate. 
This organism produces from lactic acid aérobically and anaérobic- 
ally in the presence of nitrates a relatively large quantity of pyruvic 
acid. When grown on lactic acid aérobically in the absence of 
nitrates, no pyruvic acid is produced. B. pyocyaneus grows well 
in the presence of nitrates only under strictly anaérobic conditions, 
on citric acid, dextrose, lactic acid, or pyruvic acid as sole source 
of carbon. It grows anaérobically to some extent on dextrose 
alone without nitrates, but not nearly to the same extent as with 
nitrates. Both aérobically and anaérobically it produces pyruvic 
acid from lactic acid in the presence of nitrates. It will, however, 
produce pyruvic acid from lactic acid aérobically in the absence 
of nitrates also. In the presence of only a trace of oxygen, this 
organism will grow on a citrate medium when nitrates are not 
present. It breaks down nitrites. No anaérobic growth was 
obtained with B. subtilis. Chlorates cannot be substituted for 
nitrates in anaérobic growth of B. coh. They have a toxic effect 
on the organism which is probably due to the formation of chlorites. 
Neither perchlorates nor maleates will induce anaérobic growth, 
but they have no perceptible toxic action on B. coli grown on 
lactate and nitrate under aérobic or anaérobic conditions. B. coli 
grows anaérobically on a mixture of lactate and fumarate where 
these substances form the sole sources of carbon and ammonia 
the sole source of nitrogen. Pyruvic acid is produced when resting 
B. coli is grown in contact with lactate and nitrate. When the 
resting organism is in contact with lactate and chlorate, chlorite 
and pyruvic acid are produced. No oxidation of lactate by either 
nitrate or chlorate occurs in vitro. The course of the production 
of nitrite and pyruvic acid during the growth of B. coli on lactate 
and nitrate has been studied. Nitrite has a toxic effect on B. coli. 
It is confirmed that nitrate is broken down by B. —. 


Symbiosis between Chlorella sp. and Azotobacter Chroococ- 
cum and Nitrogen Fixation. C. B. Lipman and J. J. H. TEAKLE 
(J. Gen. Physiol., 1925, '7, 509—511).—Compared with pure cultures 
of Chlorella, mixed cultures of Chlorella and Azotobacter chroococcum 
show a relatively large (although absolutely small) gain of nitrogen. 
The mixed culture grew much more rapidly than the culture of 
Chlorella alone. C. &. 


Pyocyanine, the Blue Pigment in Bacillus pyocyaneus. 
II. F. Wreve and E. Stracx.—(See i, 174.) 


Distribution of Nitrogen in Protein Fraction of Tubercle 
Bacilli. T. B. Jonnson and R. D. Cocmit (J. Biol. Chem., 
1925, 63, 225—231).—The nitrogen distribution of the protein 
fraction, obtained by extracting tubercle bacilli with toluene and 
treating the fat-free residue with dilute sodium hydroxide to 
remove tuberculinic acid, has been determined and the results are 
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in close agreement with those of Johnson and Brown (A., 1923, 
i, 160). The figures show a general relationship to those obtained 
by Chibnall (A., 1924, i, 1272; this vol., i, 215) for the proteins of 
spinach and alfalfa (lucerne) leaves. C. R. H. 


Flocculation of Antimeningococcal Sera in the Presence 
of Alcoholic Extracts of Meningococci. D. pr LA RivizRE and 
E. Roux (Ann. Inst. Pasteur, 1925, 39, 368—381).—Antimeningo- 
coccal sera can be flocculated in physiological saline solution con- 
taining a mixture of tincture of benzoin and an alcoholic extract 
of meningococci. A normal serum never shows flocculation. 
Filtration of the serum does not affect its capacity for flocculation. 
Flocculation of other sera with alcoholic extracts of the corre- 
sponding antigens was successful. 


Acid Agglutination of Mixtures of Oppositely Charged 
Bacterial Cells. L. T. Wersster (J. Gen. Physiol., 1925, 7, 
513—515).—Suspensions of Bacterium lepisepticum, Types D and 
G, were mixed in various proportions in sodium lactate buffer 
solutions at py ranging from 2-4 to 4-7. Whilst the pg zones in 
which agglutination of pure D or G took place scarcely overlapped, 
mixtures of the two flocculated completely in the intermediate 
zone. Since the mixture flocculates at a ps at which Type D 
bacteria are negatively and Type G positively charged, the experi- 
ments indicate that the behaviour of bacteria in suspension is 
similar to that of unorganised colloidal particles, and that bacteria 
with like charges repel one another. C. P.S. 


Conditions Affecting Bactericidal Power. E. A. Coopsr, 
D. L. WoopHousz, and G. E. Forstner (J. Soc. Chem. Ind., 
1925, 44, 134—138r).—Determinations of germicidal power by 
the Chick-Martin method with Bacillus coli communis as test 
organism gave the following phenol coefficients; cyclohexanol 0-5, 
acrylic acid 2-0, crotonic acid 2-2, maleic acid 4-2, fumaric acid 6-0. 
The results obtained by the Chick—Martin test were more con- 
sistent when the concentration of organic matter in the culture 
was reduced by dilution or, preferably, by centrifuging, before 
adding it to the disinfectant. This test shows that at 20° the 
coefficients of maleic and fumaric acids are respectively 28-0 and 
7:3, whilst at 37° fumaric acid is the more powerful. Nitrosoanilines 
and nitrosophenols possess about the same power, but under a 
48 hrs. “inhibitory test’ the nitrosoanilines were more active. 
Unlike the phenols, the power of the nitrosophenols is not enhanced 
by the introduction of a methyl group into the nucleus. The 
power of nitrosoaniline increases with the substitution of one or 
two methyl groups either in the nucleus or the amino group; the 
isomeric nitrosoamines are much less powerful germicides. Nitroso- 
resorcinol is more active than nitrosophenol, and the introduction 
of a second nitroso group into nitrosoresorcinol and nitrosoaniline 
enhances bactericidal action. Nitrosophenol is more active in 
saline media than in distilled water and all the compounds tested 
were less active in the presence of serum. The organism acquired 
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a tolerance, limited to the particular germicide, when cultivated 

for some time in a dilute solution of the compound. p-Nitroso- 

dimethylaniline was active in a concentration of 1 in 170,000. 
F.B 


Bactericidal Properties and Chemical Structure. F. Isur- 
waRA (Z. Immunitdts-forsch. exp. Ther., 1924, I, 40, 429—452; 
from Chem. Zentr., 1924, ii, 1809).—Amino and alkyl derivatives 
of benzene have no bactericidal effect. When, however, as in 
toluidine, alkyl and amino groups are combined with different 
carbon atoms of the benzene ring, the bactericidal power is very 
great. The nitro group exerts as strong an effect as the alkyl 
group. The bactericidal effect of a phenol is increased from 3 to 
10 times by substitution with an alkyl group. Increase in the 
number of carbon atoms diminishes the bactericidal effect of fatty 
acids. Both benzene and methane acquire bactericidal properties 
by substitution with hydroxyl, carboxyl, and chlorine. The 
aldehyde and sulphonic acid groups and thio compounds have a 
strong action, whilst ketones and unsaturated iodo compounds have 
weak bactericidal properties. G. W. R. 


Synthesis of Vitamin-A by a Fresh-water Alga, Chlorella 
(sp.?). K. H. Cowarp (Biochem. J., 1925, 19, 240—241).— 
Chlorella grown in pure culture promotes growth in rats subsisting 
on a vitamin-A free diet. 8. 8S. Z. 


Antirachitic Value of Irradiated Phytosterol and Chole- 
sterol. I. A. F. Hess, M. Wernstocx, and F. D. Heiman 
(J. Biol. Chem., 1925, 63, 305—308).—Phytosterol prepared from 
the unsaponifiable fraction of cotton-seed oil, which itself had no 
antirachitic properties, acquired such properties when irradiated 
in aqueous suspension with ultra-violet light; similar results were 
obtained with cholesterol isolated from brain-tissue and with lanolin. 
In view of these facts, it is tentatively suggested that the known 
protective influence of light against rickets may be due to activation 
of the cholesterol of the skin. C. R. H. 


Antirachitic Properties Imparted to Inert Substances by 
Ultra-violet Irradiation. A. F. Hess and M. Wernstocx (J. 
Biol. Chem., 1925, 63, 297—-304).—Antirachitic properties can be 
conferred, by ultra-violet irradiation, on etiolated and green wheat 
or lettuce leaves, but not on chlorophyll, hemoglobin, red blood- 
corpuscles, cream, glycerol, or the phosphatides of egg-yolk. The 
previously reported (this vol., i, 212) activation of vegetable oils 
by irradiation can be carried out equally well in an atmosphere of 
nitrogen; in such activated oils the active substance is found to 
be in the unsaponifiable fraction. Activation conferred by ultra- 
violet irradiation is retained for periods of weeks by the vegetables 
and for at least 6 months by the oils. C. R. H. 

Measurement of Ultra-violet Light by Means of an Acetone 
—-Methylene-blue Solution. T. A. L. Hm1, and A. 
Emrinow (Brit. J. Radiol., B.I.R. Section, 1924, 29, 335—339).— 
Aqueous acetone is decomposed by ultra-violet light, yielding 
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acetic and formic acids, with other substances. Rays of 3000 A. 
have the most active biological effect. _CHmmicaL ABSTRACTS. 


Variations in Blood-sugar and Liver Glycogen of Pigeons 
Fed on Normal Diet and on Diet Deficient in Vitamin-B. 
L. Ranporn and E. LeEtesz (Compt. rend., 1925, 180, 1366— 
1368)—The pigeons were kept on constant diets, deficient in 
vitamin-B, by forced feeding, and it was found that under these 
conditions there is an increase in the free sugar in the blood and 
very little change in the amount of glycogen in the liver. This is 
contrary to the conclusions of other workers (cf. Collazo, A., 1923, 
i, 506), who have found a disappearance of glycogen from the liver 
of pigeons fed voluntarily on a diet deficient in aanaaas 5 1 


Comparison of Dried and Evaporated Milks by a Dietetic 
Method. G. A. HartweE tu (Biochem. J., 1925, 19, 226—332).— 
The vitamin-B content of evaporated milks is lower than that of 
dried milks and of fresh milk. Dried milks vary in their vitamin-B 
content, which may be slightly greater or slightly less than that 
of fresh milk. This variation does not depend on the method of 
manufacture. Dried skim and half-cream milks are not quite so 
good as the same makes in full-cream. The method used in the 
above experiments consisted in feeding the nursing mother of a 
litter of rats on a diet which causes death to the offspring and 
adding to this diet different quantities of fresh cow’s milk in order 
to find the least amount necessary to protect the young from 
spasms. 8. 8. Z. 

Ultra-violet Light and the Antineuritic Vitamin. R. R. 
Wiu1ams (Science, 1924, 60, 499).—The antineuritic food factor 
is completely destroyed by exposing a layer, 2—3 mm. deep, of 
aqueous yeast extract for a few hours to radiation from a quartz 
mercury lamp. A. A. E. 


Synthesis of Vitamin-C by Germination. E. M. Honry- 
WELL and H. Sreensock (Amer. J. Physiol., 1924, 70, 322— 
331).—Since vitamin-C is synthesised by barley during germin- 
ation, even in the dark, but not during the first 24 hrs. of soaking, 
or during 96 hrs. in the absence of oxygen, it is concluded that 
vitamin-C, although easily destroyed by oxygen, requires oxyge 
for its synthesis. A. A. E. 

Nature of the Antiscorbutic Principle, Vitamin-C. N. 
BrzssonorF (Compt. rend., 1925, 180, 970—972).—From the juice 
of fresh cabbage is isolated a crystalline substance, m. p. about 
47°, to which antiscorbutic properties are attributed. The sub- 
stance contains 47-6°%, C, 48-2% O, and 6-2% H; it spontaneously 
undergoes oxidation, and the product gives the reactions of au 
o-diphenol. [Cf. B., 1925, 332.] F. M. H. 

Variations of Proportion of Urea in the Blood of a Guinea- 
pig under the Influence of a Diet Lacking in Antiscorbutic 
Pactor. L. Ranporn and A. MicHaux (Compt. rend., 1925, 
180, 1063—1066).—In a normal guinea-pig receiving a normal 
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diet the blood-urea is in the neighbourhood of 0-036 g./100 c.c. 
plasma. For a guinea-pig fed on a complete artificial diet the 
figure is 0-038 g. When the antiscorbutic factor is removed from 
the diet, the effect on the blood-urea begins to appear after about 
12 days simultaneously with the other symptoms. The urea value 
rises to 0-075 or 0-080 g./100 c.c. after the 22nd day. G. M. B. 


Dietary Requirements for Reproduction. IV. Solubility 
of Vitamin-E in Organic Solvents. B. Sure (J. Biol. Chem. 
1925, 63, 211—223; cf. this vol., i, 212).—The addition to a basal 
diet, in itself insufficient for a normal reproductive cycle, of an 
ether, benzene, or acetone extract of wheat embryo, supplies the 
deficiency of vitamin-Z. The residue of the wheat embryo, after 
exhaustive extraction with any of these solvents, is free from 
vitamin-H#, which is thus shown to be a fat-soluble substance 
(cf. Mattill, Carman, and Clayton, A., 1924, i, 1389). C.R.H. 


Glutathione. Occurrence and Determination of Gluta- 
thione in Tissues. H. E. Tunniciirre (Biochem. J., 1925, 
19, 194—198).—The glutathione content of certain tissues has 
been determined and the values given. By far the greater part 
of the glutathione exists in the tissues in reduced form. The 
determination was carried out by extracting a known weight of 
tissue with 10% trichloroacetic acid and titrating the clear extract 
with 0-01N-iodine solution. Figures for the soluble organic sulphur 
were found to correspond well with the values obtained by titration 
for the sulphur present as -SH groups. 8. S. Z. 


Glutathione. Relation between the Tissues and the 
Oxidised Dipeptide. H. E. Tunniciirre (Biochem. J., 1925, 
19, 199—206).—The reduction of methylene-blue by heated and 
unheated preparations of the muscle of the rabbit, rat, dog, and 
cat is slowed by increasing acidity. The combined reactions of 
reduction of oxidised glutathione by the above tissues and eventual 
reduction of methylene-blue under anaérobic conditions proceed 
at a greater rate than the direct reduction of methylene-blue by 
the tissue alone. In the reduction of an excess of oxidised gluta- 
thione by tissues, the reaction proceeds rapidly for the first 3 hrs., 
then becomes slower, and is complete after 5 hrs. Below a 
certain amount, the oxidised glutathione is practically completely 
reduced. Any increase in the amount of the oxidised compound 
beyond this limit does not bring about any further reduction. 
No significant difference in the rate or amount of reduction can be 
detected by altering the pg or the salts of the medium. The 
amount of reduced glutathione formed by a given weight of a 
tissue preparation from an excess of the oxidised dipeptide is 
equivalent to the amount of methylene-blue which such a quantity 
of tissue reduces. On the other hand, there is a greater uptake of 
oxygen when the latter acts as the hydrogen acceptor than would 
theoretically be expected. This discrepancy is due to the presence 
of unsaturated fatty acid in the tissue, which is not, however, 
responsible for the reduction of oxidised glutathione. At py 7°6 
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in the aérobic reduction of oxidised glutathione by tissues, the 
concentration of the sulphydryl form is low owing to the higher 
velocity of the oxidation than of the reduction at this reaction. 
At pu 6 the reverse is the case and the concentration of the reduced 
glutathione increases. 8. 8. Z. 


Insulin. A. I. Virtanen (Ber., 1925, 58, [B], 696—698).— 
Insulin strongly activates a co-zymase-free, dry preparation of 
Bacillus casei « and hence can function as co-zymase. It appears 
therefore to facilitate the degradation of sugars in the organism by 
promoting the formation of zymophosphate. H. W. 


Insulin. E. ABDERHALDEN (Z. physiol. Chem., 1924, 141, 
309—310).—Active preparations of insulin give a positive ninhydrin 
reaction when boiled for one minute with 0-1N-hydrochloric acid 
and neutralised with sodium hydroxide. Without this treatment 
a positive reaction is obtained only after prolonged boiling. 


Insulin and the Distribution of Sugar between Fluid and 
Non-fluid Systems. H. Havstzer and O. Lozwi (Biochem. Z., 
1925, 156, 295—299).—A pulp of ox arteries and veins absorbs 
dextrose in the presence of insulin, but not when the latter is absent. 
In the presence of insulin, dextrose passes from the plasma into 
the erythrocytes, but its total amount in the whole blood remains 
unchanged. J.P. 


Insulin and Liver Glycogen. C. F. Cort (J. Pharm. Exp. 
Ther., 1925, 25, 1—33).—During the first hour of insulin action, 
starving rabbits or mice show no appreciable change in their liver 
glycogen. From the second to the sixth hour, the liver glycogen 
may remain constant or may decrease. Animals with a high 
initial glycogen content are apt to show a diminution of liver 
glycogen, whilst those with a lower initial content may maintain 
a constant value. To explain these results, the hypothesis is 
advanced that sugar oxidation and glycogen synthesis are linked 
processes; that glycogen is built up at the expense of the products 
of glycogenolysis which are burnt in the liver itself; and that 
insulin stimulates the liver to produce the energy required for 
the synthesis of glycogen, although enough sugar is not available 
for the synthesis actually to take place. This demands that 
glycogen synthesis should take place when an excess of sugar is 
present, and it is accordingly found that animals fed with dextrose 
show, under the influence of insulin, an increased glycogen deposition. 
Similarly, starving phloridzinised rabbits and cats and starving 
depancreatised cats and dogs build up glycogen when they receive 
insulin. In the liver of the normal animal about 5% of the total 
Ps Sage carbohydrate is not glycogen; after administration 
of insulin the proportion is increased to about 10%. C. P.S. 


Effect of Insulin and Adrenaline on Lactic Acid Content 
of Blood and Tissues. C. F. Cort (J. Biol. Chem., 1925, 63, 
253—268).—The lactic acid content of the blood of rabbits and 
VOL. CXXVIII. i. dd 
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cats (normal, phloridzinised, or depancreatised) is unchanged during 
insulin hypoglycemia, unless convulsions occur, when it is much 
raised; the lactic acid content of the liver and muscles of mice 
is unaffected by insulin even when convulsions occur. Adminis- 
tration of adrenaline to rabbits or cats causes an increase in the 
lactic acid of the blood, the effect being more marked with rabbits 
(cf. Briggs and others, A., 1924, i, 445; also Best and Ridout, 
following abstract). C. R. H. 


Blood Lactic Acid after Insulin. C. H. Best and J. H. Ripovut 
(J. Biol. Chem., 1925, 63, 197—203).—Contrary to the conclusions 
of Briggs and others (A., 1924, i, 445), the rise in concentration of 
lactic acid in the blood of normal or diabetic dogs during insulin 
hypoglycemia is very slight, and is in no way parallel to the fall in 
concentration of dextrose. C. R. H. 


Yield of Insulin from Fish. N. A. McCormick and E. C. 
NosrE (Studies Biol. Sia. Canada, 2, I, No. 7).—Extracts from 
islets of the flounder, sea raven, eel pout, hake, pollock, haddock, 
and halibut reduced the blood-sugar of rabbits from 0-12 to 0-04% ; 
insulin from cod was investigated. CHEMICAL ABSTRACTS. 


Insulin from Fish. VII. N. A. McCormick (Bull. Biol. 
Board, Canada, 1924, Dec.).—Insulin is present in all fish in quantities 
comparable with those found in mammals; the product has the 
same effect as that from the ox or pig. CHEMICAL ABSTRACTS. 


Extraction of a Parathyroid Hormone. J. B. CoLLip. 
Effect of Parathyroid Hormone on Normal Animals. J. B. 
Coxuip, E. P. Ciark, and J. W. Scort (J. Biol. Chem., 1925, 63, 
395—438 ; 439—460; see also Nature, 1925, 115, 761).—1I.—F resh 
ox parathyroid glands were extracted with an equal volume of 
5% hydrochloric acid for 1 hr. at 100°; after mechanical separation 
of the fat, the bulk of the proteins were removed by making the 
solution alkaline and then adding hydrochloric acid to the point 
of maximum precipitation. Oral, subcutaneous, or intravenous 
administration of the filtrate from this protein precipitate prevented 
the development of tetany in parathyroidectomised dogs or removed 
the symptoms of tetany if these had already set in, even although 
the animals were on a heavy meat diet. Coincidently with the 
disappearance of tetany following a dose of the extract, the con- 
centration of calcium in the blood, which had fallen after para- 
thyroidectomy, rose again to its normal level, or, in cases of over- 
dosage, above the normal. The condition of “‘ hypercalcemia ” 
so produced was fatal if allowed to persist; in such cases it was 
- possible to reduce the calcium of the blood by intravenous adminis- 
tration of sodium hydrogen carbonate. 

II.—Injection of a single dose of parathyroid extract causes, 
in the normal dog, a rise in the concentration of calcium in the serum 
which reaches its height at about the 6th hour; successive injections 
may cause the calcium concentration to be doubled and collapse 
and death may ensue; it is suggested that the effect on the calcium 
of the blood of a normal animal may be used for the standardisation 
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of parathyroid extracts. The blood of animals in the terminal 
stage of fatal hypercalcemia becomes very viscous and shows an 
abnormally great depression of the freezing point; the chlorides 
are reduced and the non-protein nitrogen is greatly increased ; 
no change was observed in the blood-sugar, but the alkali reserve 
was markedly reduced in the terminal stages. C. R. H. 


Quantitative Law of Energy Exchanges in Formation of 
Carbohydrates from Froteins and Fats in Plants. E. F. 
TERROINE, 8. TRAUTMANN, and R. Bonnet (Compt. rend., 1925, 
480, 1181—1183).—The conversion of the proteins and fats of 
seeds into carbohydrates on germination has been examined from 
the point of view of the energy exchanges and losses. In the widely 
differing seeds studied it is found that there is a loss of 35% of the 
energy content of the proteins, and 23% of that of the fats con- 
verted into carbohydrates (cf. A., 1924, i, 804). L. F. H. 


Metachromatic Staining of Plant Cell-walls with Sub- 
stantive Dyes. I and II. F. Scuwarz (Ber. deut. bot. Ges., 
1924, 42, 21—28; 28—38).—Certain substantive dyes, on adsorp- 
tion, show markedly different colours according to the degree of 
dispersion of the particles of the deposited colouring matter. The 
structure of the adsorbing tissue (e.g., cell-walls of different types) 
in the main determines the degree of dispersion and hence the 
colour produced. With cell-walls consisting chiefly of cellulose 
and pectins, such as the walls of cambium and parenchyma cells, 
the colour is deposited in comparatively coarse particles, whereas 
with cutinised cell-walls, as in cuticular and corky tissues, the 
highest degree of dispersion is reached. Cell-walls of woody tissues 
form an intermediate group. By suitable selection of dyes, cell- 
walls of various types may conveniently be differentiated by the 
colour obtained and changes taking place during development or 
by the action of enzymes may be followed. Some 70 dyes have 
been selected and tested in this connexion and are divided into 
10 groups, according to the colours given with different plant- 
tissues and their value for special purposes. Brilliant Congo-blue 
is representative of dyes suitable for distinguishing between cellu- 
lose (blue or violet) and lignin (purple or red) cell-walls, 
and diamine-blue between lignin (blue or dull violet) and cutin 
(red or orange) cell-walls. Aqueous solutions of the dyes are 


used; the procedure for staining sections is fully described. ‘i 


Growth of Duckweeds in Mineral Nutrient Solutions With 
and Without Organic Extracts. A. Sancer (J. Gen. Physiol., 
1925, 7, 517—-525).—Although Detmer’s solution and a modified 
Knop’s solution proved unfavourable culture media for Spirodela 
polyrhiza, dilution of the modified Knop’s solution to ten times- 
its original volume gave a medium which supported growth of 
S. polyrhiza for 26 months and of Lemna valdiviana for 21 months 
without any permanent decrease in the size of the plants or in 
the rate of reproduction. In this dilute solution, wary: growth 
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of Spirodella was stimulated by the addition of aqueous extract of 
autolysed yeast or of the components of peat extracted by a 1% 
solution of sodium hydrogen carbonate. The necessity of organic 
accessory foods (auximones) for the growth of green plants cannot 
be accepted as an established fact. Cc. P. 8 


Linear Relationship between the Amounts of Phosphoric 
Acid and of Nitrogen in the Leaves of the Adequately 
Nourished Vine. H. Lacatu and L. Maume (Compt. rend., 
1925, 180, 1179—1181).—A linear relationship exists between the 
amount of phosphoric acid and nitrogen in the leaves of the vine 
which has received correct manuring. This simple relation in the 
plant grown under optimum conditions renders easy the recognition 
of deficiencies or excesses of the constituents used in manuring 
(cf. ibid., 1924, 179, 782, 932). L. F. H. 


Ripening of Seeds. A. BLAGovESCHENSKI (Biochem. Z., 
1925, 157, 201—219).—The absolute weight of the dry seed, of 
the ash, and of the ether extract of the dried seeds of the horse- 
bean (Vicia faba minor) increased with ripening. The absolute 
weight of the total, protein-, and non-protein-nitrogen increased 
as ripening proceeded, but expressed as percentage of the dry 
weight the total and protein-nitrogen showed an alternate increase 
and decrease, whereas the non-protein-nitrogen steadily decreased. 
' The percentage of dextrose and sucrose decreased during ripening, 
but the absolute weight showed alternation. Similarly, the content 
of soluble polysaccharides, starch, and hemicellulose, although 
increasing absolutely, showed periods of storage alternating with 
periods of utilisation, probably due to an alternation in the relative 
quantities and character of the substances synthesised in the leaves. 
The after-ripening of material removed from the plant was also 
investigated. The percentage of total and protein-nitrogen, soluble 
polysaccharides, and hemicellulose increased and the percentage 
of non-protein-nitrogen, dextrose, and sucrose decreased, showing 
that synthesis was still taking place. The separation of non- 
protein nitrogenous bases of the ripened seed led to the isolation of 
histidine, arginine, adenine, guanine, guanidine, xanthine, hypo- 
xanthine, uric acid, cytosine, and choline. Finally, determinations 
of peptase and amylase were carried out and an attempt was made 
to connect these enzymes with the synthetic processes taking place 
in the plant. P. W. C. 


Nature of the Process of Germination. Determination of 
Proteins by Means of Adsorption Applied to the Decom- 
position of Proteins in Germinating Pea Seeds. A. Fopor 
and A. REIFENBERG (Biochem. J., 1925, 19, 188—193).—The non- 
protein-nitrogen in germinating seeds increases almost equally 
during the process of germination whether the germination takes 
place in dark or in light. A high percentage of the protein deriv- 
atives formed during germination remains in the seed. In non- 
germinating seeds, there is a proportion of 30:70 of protein pre- 
cipitable by acid to protein not precipitable in this way. In the 
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germinating seeds these two proteins are present approximately 
in equal parts. The protein which is precipitated by acid is 
dispersed by 70—80% alcohol. No phosphoproteins are present 
in either non-germinating or germinating seeds. The protein- 
and non-protein-nitrogen was determined by macerating the seed- 
flour in a 10% sodium chloride solution and adsorbing the proteins 
from the maceration liquor after filtration with iron hydroxide 
gel. The difference between the nitrogen content of the maceration 
liquor before and after adsorption gave the protein-nitrogen. The 
protein can be eluted from the adsorbent with various strengths 
of sodium hydroxide. Kaolin may also be used as an adsorbent 
under certain conditions. 8. 8S. Z. 


Effect of Urea, Thiourea, and Allylthiourea on the Higher 
Plants. E. and G. Nicotas (Compt. rend., 1925, 180, 
1286—1289).—Addition of a small amount of urea to the solution 
(up to 0-1%) with which plants of white mustard and dwarf kidney 
bean were treated had «2 beneficial effect on the plants but larger 
doses proved toxic. The urea would seem to function as a source 
of nitrogen when applied in small quantities (cf. Bokorny, A., 1917, 
i, 680; 1920, i, 43; 1922, i, 1096, 1222). Thiourea and allyl- 
thiourea proved toxic in the smallest doses applied (0-02% of the 
solution). The toxicity of urea in large doses is ascribed to the 
ammonia formed from its hydrolysis by the urease in the plant, 
whereas thiourea and allylthiourea are probably themselves toxic 


to the plant as soya-bean urease is without action on them. 
L. F. H. 


Physiological Character of Ammonium Nitrate [towards 
Plants]. D. N. Pryaniscunikov (Z. Pflanz. Diing., 1925, 4A, 
242—250).—In sterile cultures and in experiments of short duration 
in unsterilised solutions of ammonium nitrate, maize seedlings 
took up much greater quantities of ammonia than of nitrate, with 
a corresponding increase in the acidity of the solution. Ammonium 
nitrate is to be regarded as physiologically acid rather than 
amphoteric. [Cf. B., 1925, June 26]. E. M. C. 


Iron, Sulphur, and Chlorine Contents of Grains and the 
Influence of Irrigation Water on Them. J. E. GREAVES and 
D. H. Netson (Soil Sci., 1925, 19, 325—330).—The content of 
iron in wheat, barley, and oat grains increased with the amount 
of irrigation water applied to the soil. The chlorine content of 
wheat varied similarly, but no regularity was observed in the 
case of oats and barley. The sulphur content of wheat increased 
with the amount of irrigation water, and examination of the sulphur- 
nitrogen ratio indicated that the increase was mainly in the form 
of oxidised sulphur. A. G. P. 


Influence of Light on the Absorption of Nutrients by 
Young Plants. H. Wriessmann (Z. Pflanz. Diing., 1925, 4B, 
153—155).—Three lots of summer-rye plants were grown in sand, 
treated with a complete fertiliser, and exposed to light in the open, 
light from a northern window, and light from a southern window, 
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respectively. The dry weights of green matter and roots and the 
total potash and phosphoric acid content were all considerably 
higher for the plants exposed to the southern light than for those 
exposed to the northern light. The plants grown in the open had 
higher values for all determinations than either of the other two. 
O. O. 


Carbon Dioxide as a Stimulant and a Nutrient. W. 
Scumipt (Z. Pflanz. Diing., 1925, 4B, 162—171).—For complete 
germination of pine seeds an atmosphere enriched with carbon 
dioxide is of little benefit. In the intermediate stages, however, 
the treated seeds show an increased rate of germination. Excess 
of carbon dioxide depresses the total germination. The injurious 
effects of excess of the gas wear off in time. 


Selective Absorption of Potassium by Plants. G. ANpRf 
and E. Dremovussy (Compt. rend., 1925, 180, 1052—1054).—In 
order to test whether the occurrence of potassium salts in plants 
in much greater quantities than sodium salts is due to fractional 
diffusion, determinations have been made of the potassium and 
sodium in different parts of the beetroot. On July 31st the ratio 
K/Na was 13-9 in the central zone and 8-7 in the outermost zone, 
whilst on October 3lst the ratios were practically equal, namely 
8-1 and 7-6, respectively. G. M. B. 


Alkaline Reaction of the Cotton Plant. F. B. Power and 
V. K. Cuesnut (Science, 1924, 60, 405).—The alkalinity of the dew 
of the cotton plant is ascribed, at least partly, to the presence of 
ammonia and trimethylamine (cf. Mills, ibid., 286; Smith, J. Agric. 
Res., 1923, 26, 192). A. A. E. 


Reaction of the Cotton Plant. J. A. Harris, W. F. Horr- 
MAN, and A. H. JoHNson (Science, 1925, 61, 65; cf. preceding 
abstract).—The tissue fluids of the cotton plant are acidic, the 
average pq values being 5-25—5-46. A. A. E. 


Relation of Pectose and Pectin in Apple Tissue. M. H. 
CarRk (Biochem. J., 1925, 19, 257—265).—It is shown chemically 
and microscopically that proto-pectin (pectose) is present in apple 
tissue and that it is converted by hydrolysis into the soluble pectin. 
Tutin’s assertion (A., 1923, i, 1162) of the non-existence of proto- 
pectin is contested. 


Preparation of Asparagine by the Diffusion Method. A. 
Prutti (Rend. Accad. Sci. Fis. Mat. Napoli, 1924, [iii], 30, 188— 
191).—The young growing cells of new vegetable tissues consist of 
an external membrane and protoplasmic contents which gradually 
contract, forming an inner membrane. The outer membrane is per- 
meable to water and crystalloids, whereas the inner one is semi- 
permeable and allows only water to traverse it. At a certain stage, 
varying in different cases, this internal membrane is, however, 
permeable also to carbamide, glycerol, various alkaloids, nitrates, and 
asparagine. This observation forms the basis for a method of 
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isolating asparagine from Lupinus albus and Vicia sativa by diffusion 
into water. The stems may be dried in the air and extracted later, 
the yield of asparagine being virtually the same as is given by the 
fresh material. Even in presence of toluene, the enzymes of the 
cotyledons rapidly destroy the asparagine of the dialysed liquid. 
B., 1925, 335.] Be 


Mercuralis. I. Development of a Blue Pigment on Dry- 
P. Haas and T. G. Hit (Biochem. J., 1925, 19, 233— 
235).—There exists in Mercuralis a chromogen which gives rise to 
a blue pigment on drying. The production of this colour is not 
due to enzyme action. The chromogen is most abundant in the 
youngest and vigorously growing parts. The pigment can be 
extracted from freshly-gathered plants with alcohol. By using 
colourless rhizomes, contamination with chlorophyll is obviated in 
this extraction. The pigment is not soluble in absolute alcohol. 
It can also be extracted from the dried plants with water and 
precipitated with ammonium sulphate from the extract. 8.8. Z. 


Mercuralis. II. Occurrence of a Chromogen Showing a 
Remarkable Avidity for Free Oxygen. P. Haas and T. G. 
Hit (Biochem. J., 1925, 19, 236—239).—WMercuralis contains a 
chromogen which undergoes oxidation by gaseous oxygen in two 
stages, namely, with the production of a fugitive blue compound 
and further of a permanent yellow substance. This oxidation of 
the chromogen is independent of enzyme action. It is considered 
that there is only one chromogen concerned in the production of 
the fugitive blue and the permanent blue (see preceding abstract) 
according to conditions. 8. 8. Z. 


Ripening of the Kaki-Fruit. VII. S. Komatsu and M. 
Isnmmasa (Mem. Coll. Sci. Kydté, 1924, 7, 397—401).—Although 
the two varieties of the fruit differ markedly in composition when 
unripe, the astringent variety containing less sugar and more pectin, 
“ shibu,” and acid than the sweet one, they are practically identical 
when ripe. In preserving the fruit by desiccation, it is found that 
the peeled fruit loses less sugar and more water. Cc. F. &. 


Kakishibu. II. 8S. Komatsu, N. Martsunamr, and M. 
Isnmasa (Mem. Coll. Sci. Kydté, 1925, 8, 43—49; cf. A., 1923, i, 
1197).—During the fermentation of kakishibu, butyric acid, acetic 
acid, and mannitol are formed from the sugars of the fresh fruit. In 
the presence of air, the fermenting liquid becomes viscous and 
yields a white, translucent jelly, the insoluble part of which contains 


mucilage and pectin, whilst the soluble part contains a 


Genesis of Ethereal Oils in Plants. L. Francescont, M. 
ManFREDI, and R. AsTENGO (Annali Chim. Appl., 1925, 15, 63— 
71).—Possible methods of formation of the commoner cdnstituents 
of ethereal oils in plants are discussed, 7. 
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Oil of Echinacea angustifolia. F. Biscnorr (J. Amer. Pharm. 
Assoc., 1924, 13, 889—902).—The oil, 49% of which, b. p. 258-5— 
260°, consists chiefly of the hydrocarbon C,;H,., has d 0-792 (from 
dried roots), 0-802 (from moist roots), n?5 1-4490. 

CHEMICAL ABSTRACTS. 


Characteristics of Oils of the Euphorbiacee. P. GILLot 
(Compt. rend., 1925, 180, 1285—1286).—The seeds of twenty 
species of Huphorbiacee and Mercurialis contain very similar 
essential oils with good drying properties. The physical constants 
of all the oils are about d" 0-936, ni? 1-485, iodine value (Wijs) 205. 

L. F. H. 


Primeverose, the Primeverosides, and Primeverosidase. 
M. Bripet (Compt. rend., 1925, 180, 1421—1423).—Primeverose, 
a reducing xyloglucose, has been obtained as a product of the 
hydrolytic fermentation of (i) the two glucosides obtained from the 
roots of Primula officinalis, Jacq. (Goris, Mascré, and Vischniac, 
A., 1913, i, 576; 1920, i, 14), (ii) genticauloside (this vol., i, 
336), (iii) monotropitoside (this vol., i, 347), and (iv) rhamnicoside 
(Bridel and Charaux, this vol., i, 621). The properties of this 
sugar differ from those recorded by Goris, Mascré, and Vischniac 
(loc. cit.) and are as follow: [«])—62-92°, reducing power (Bertrand) 
64-7%, of that of an equal weight of dextrose. The five prime- 
verosides mentioned are widely distributed in nature and are 
hydrolysed by an enzyme to which the following names have been 
ascribed: betulase (Schneegans, A., 1898, i, 286), gaultherase 
(Bourquelot, A., 1896, ii, 540), and primeverase (Goris and Mascré, 
A., 1910, ii, 64). None of the names has been accurately derived 
and the name primeverosidase is proposed. L. J. &. 


Glucosides of the Navel Orange. J. A. Hatt (J. Amer. 
Chem. Soc., 1925, 47, 1191—1195).—Whilst the hesperidin, which 
appears as crystal aggregates embedded in the endocarp of frozen 
oranges (cf. Univ. California Agr. Expt. Sta., Bull., 1919, 304, 
257), disappears after 3 months in the case of navel oranges, it 
persists for 8 months in Valencia oranges. Filtered juice of navel 
oranges deposits pure hesperidin on keeping. The dried endocarp 
of navel oranges was extracted with methyl alcohol. Addition of 
ether gave a white precipitate, which on exposure to air turned to 
a brown gum. This dissolved in water and the solution deposited 
a white precipitate on keeping, which yielded hesperidin and a sub- 
stance, m. p. 234—237°, probably closely related to hesperidin, 
whilst the aqueous filtrate contained dextrose. The original methy]l- 
alcohol-ether filtrate deposited on evaporation a substance, m. p. 
253—254°. It is concluded that the original precipitate is a mixture 
of hesperidin and a related compound, both in combination with 
dextrose, and it is suggested that the function of the hesperidin and 
its congener is to form a means of transferring dextrose from the 


Glucoside Content of Woodruff (Asperula odorata). L. 
Hersotu (Arch. Pharm., 1925, 263, 180—181).—An attempt has 
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been made to determine why the plant loses its spring odour of 
coumarin in summer. The plant (freed of roots) is extracted with 
95% alcohol. Treatment of the extract with invertase and polari- 
metric observation reveal the presence of sucrose. Subsequent 
treatment with emulsin, polarimetric observation, and comparison 
with the results of Bourquelot and Hérissey (A., 1920, i, 586) show 
that the amounts of coumarin glucoside present in the plant in 
August and May bear to one another the relation 1:6. B. F. 


Active Principles of South African Plants. C. F. Juritz 
(Chem. News, 1925, 130, 225—226).—The “bark” of the root 
of safironwood (Elaodendron croceum) was extracted with 60% 
alcohol acidified with acetic acid. After evaporation to a syrup 
and precipitation of resins, the residue was dissolved in dilute 
acid. Ether extraction of this solution yielded an alkaloidal sub- 
stance to the extent of less than 0-04% of the weight of the bark. 
From the dilute acid solution was obtained a dull red powder, 
precipitable by lead acetate, which after purification darkened at 
220° and decomposed at 284°. The filtrate from this red powder 
contained dextrose. 

From the leafing tops of Cotyledon Wallachii, Harv., no trace of 
an alkaloid could be obtained, and only a minute amount of a 
glucoside corresponding with 0-03% of the weight of the dried 
plant. C. P. 8. 


Rotenone, an Active Principle of the Derris Root. S. Takk! 
(Biochem. Z., 1925, 157, 1—15).—By extraction of the roots of 
Derris elliptica, Benth., with alcohol or ether, a crystalline sub- 
stance, C,g,H,,0,, m. p. 163°, has been isolated, which is extremely 
toxic to animals when injected subcutaneously. It is insoluble 
in water, but soluble in organic solvents. On hydrolysis with alco- 
holic potassium hydroxide, an acid is obtained, Cj9>H, 903, which 
on fusion with alkali gives an acid (m. p. 182°) of the formula 
C,H,Me,(OH)(CO,H). This is not identical with any of the three 
known dimethylsalicylic acids; it has been called rotenic acid. 
It may also be prepared direct from rotenone by fusion with 
potassium hydroxide. 

Oxidation products of rotenone have been prepared, among which 
is rotenonone, obtained by the action of chromic acid in boiling 
acetic acid solution. Rotenonone also gives rotenic acid on fusion 
with potassium hydroxide. H. D. K. 


Presence of Two Alkaloids in Aconitum Anthora, L. A. 
Goris and M. Mét1n (Compt. rend., 1925, 180, 968—969).—The 
two alkaloids of Aconitum Anthora, L., are separated by treatment 
with chloroform and ether. The one soluble in ether is named 
anthorine and the insoluble one, y~-anthorine. Compared with 
aconitine, their toxicity is slight, that of pseuwdoanthorine being 
the greater. Their sulphates are amorphous, and anthorine sulphate 
is dextrorotatory in aqueous solution. [Cf. B., 1925, 
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Chemical Composition of the Hybrid of Aconitum Anthora, 
L., and A. Napellus. A. Goris and M. Métin (Compt. rend., 
1925, 180, 1282—1284).—The two Aconita differ in chemical com- 
position, the latter containing aconitine and similar compounds and 
the former anthorine and y-anthorine (cf. preceding abstract). The 
hybrid of these two species (Randou) contains 0-15% of alkaloids 
but the quantity examined was too small for chemical investig- 
ation. Physiological tests (injection into guinea-pigs) revealed the 
presence of both anthorine and aconitine. The latter produces 
a tingling sensation on the tongue, and comparisons by this method 
suggest the presence of 2—5% of aconitine in the mixture of 
alkaloids. L. 


Alkaloids and Oil of Larkspur Seed (Delphinium con- 
solida). L. N. Marxwoop (J. Amer. Pharm. Assoc., 1924, 13, 
696—702).—The oil has d” 0-889, n#} 1-4581, saponification number, 
181-2, acid number, 189-2, iodine number, 87-8, acetyl number, 34-9, 
unsaponifiable matter, 1-28%. An alkaloid, delnoline, C,;H,,O,N, 
has m. p. 207—209°. CHEMICAL ABSTRACTS. 


Extraction of Adonis vernalis. O.STEPPUHN and G. PEWSNER 
(Arch. exp. Path. Pharm., 1925, 105, 334—342).—Extraction of 
the herb with ethyl or methyl] alcohol by percolation or by absolute 
ethyl alcohol in a Soxhlet apparatus gives the same amount of 
product as measured by the effect on the frog’s heart. Prolonged 
extraction with cold water, however, gives only 75% of the amount 
obtained by the alcoholic extractions. Although heating of the 
alcoholic extract for 8 hrs. has no appreciable effect, heating of 
the aqueous solution at 100° for 10 mins. produces a 10% diminu- 
tion in potency and modifies the properties of the extract, which 
are then closely similar to those of Digitalis extract. L. F. H. 


Non-volatile Acids of the Strawberry, Pineapple, Rasp- 
berry, and Concord Grape. E. K. NEtson (J. Amer. Chem. 
Soc., 1925, 47, 1177—1179).—Identified by the ester-hydrazide 
method, the non-volatile acids of the strawberry are /-malic (10%) 
and citric (90%); those of the pineapple are /-malic (13%) and 
citric (87%); of the red raspberry, /-malic (3%) and citric (97%), 
the black raspberry containing citric acid alone; and of the Concord 
grape /-malic (60°) and d-tartaric acids (40%). F. G. W. 


Chemistry of Japanese Plants. V. Chemical Composition 
of Hydrangea paniculata, Sieb. I. 8S. Komatsu and H. UEDA 
(Mem. Coll. Sci. Kyétd, 1925, 8, 59—63).—The inner bark of 
Hydrangea paniculata, Sieb., contains 5-3% of mucilage and 0-1% 
of umbelliferone. In addition, the aqueous extract contains a 
resin, magnesium and calcium lactates, fat, and umbelliferone 
glucoside. The portion insoluble in water contains umbelliferone 
and a resin. O. O. 


Constitution of Polysaccharides. III. Plant Mucilage. I. 
S. Komatsu and H. Urpa (Mem. Coll. Sci. Kyéts, 1925, 8, 
51—57).—Crude mucilage prepared from the bark of Hydrangea 
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paniculata, Sieb., contains 14% of ash. Hydrolysis with dilute 
sulphuric acid for 4—5 hrs. gave a mixture of the following com- 
ition: 52% of a calcium salt of an organic acid I, 14% of 
Lachinens and other sugars, 22% of calcium oxalate, and a little 
fat. The calcium salt I, [«]? in water +71-9°, contains 6-12% of 
calcium and yields galactan and pentosan. It appears to be 
similar to mucilage and may bear the same relation to mucilage 
as epee acid does to pectin. On hydrolysis with sulphuric acid it 
yields reducing sugars and a second calcium salt Ila, [«]}) in water 
+67°. Hydrolysis of I with stronger acid yields reducing sugars 
and another calcium salt Ib, [«]? in water +58°. Both Ila 
and IIb yield pentosan, methylpentosan, galactan, and reducing 
sugars. 0. O. 


Occurrence of Acetaldehyde in Fruits and Other Parts 
of Plants. C. GrieBeL (Z. Unters. Nahr. Genussm., 1925, 49, 
105—110).—The presence of acetaldehyde in fruits was demon- 
strated by means of p-nitrophenylhydrazine (A., 1924, ii, 791). Acet- 
aldehyde was detected in fruits in many stages of development and 
its presence is not characteristic of the ripening stages alone. In 
general, alcohol and aldehyde appeared simultaneously in fruits. 
It is suggested that acetaldehyde is a normal product of the metabo- 
lism of plants, and that its rapid production in certain fruits (notably 
those of the Rosacee) in the fully ripened condition is “se 

A..G. P. 


Chemical Components of Native Medicinal Plants. II. 
J. ZELLNER (Arch. Pharm., 1925, 263, 161—179).—Pulmonaria 
officinalis, L., contains in its’ dried leaves and stalks: light 
petroleum extract, 7-699; ether extract, 2-27%; alcohol extract, 
8-47%; total water-soluble matter, 34-64%; water-soluble mineral 
matter, 3-339; free acids (as KOH), 0-87°%; reducing sugars, 
9-28%; tannins, 6-53%; total nitrogen, 1-54%; protein, 9-63%; 
fibre, 29-55%; ash, 15-53%. Ceryl alcohol, various higher fatty 
acids, and a phytosterol, m. p. 133°, were isolated on hydrolysis 
of the fat; whilst resin acids, phlobaphens, invert-sugar, and poly- 
saccharides (yielding galactose, galactonic acid, and pentoses on 
hydrolysis) were also found. 

Menyanthes trifoliata, L. (air-dried), contains: light petroleum 
extract, 4:89%; ether extract, 3:13%; alcohol extract, 30-13%; 
tannins, 7-12%; reducing sugars, 4:09%; total water-soluble 
matter, 38-89%; water-soluble polysaccharides (yielding galactose 
and mannose on hydrolysis), 5-04°%; free acids (as KOH), 2-55%; 
water-soluble mineral matter, 7-78°%; crude fibre, 20-78%; total 
nitrogen, 1-84%; total ash, 11-85%. The light petroleum extract 
yielded on hydrolysis a substance, m. p. 144° (acetyl derivative, 
m. p. 61°), ceryl alcohol, a phytosterol, m. p. 162°, carotin, palmitic 
acid, resin acids, choline, and phosphoric acid. The alcohol extract 
contains menyanthin, now thought to have C 58-67%, H 7-:74% 
(cf. Lendrich, A., 1892, 1262). On acid hydrolysis, it yields dextrose, 
a levorotatory monosaccharide, and menyanthol, now regarded as 
(CgH,90),, which yields on oxidation an acid, m. p. 46°, and is 
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either an unsaturated aliphatic aldehyde, or an alicyclic compound 
with a side-chain. Phlobaphens and invert-sugar are found. 
Hypericum perforatum, L., contains in its air-dried stalks and 
leaves: light petroleum extract, 1:59%; ether extract, 3:3%; 
soluble in 95% alcohol, 16-759; tannins, 10-85%; total water. 
soluble matter, 33-45%; reducing sugars, 4:02%; soluble poly- 
saccharides (yielding on hydrolysis galactose and pentoses), 5-19%, ; 
soluble mineral matter, 4:52%; free acids (as KOH), 3-57%; 
pentosans, 10-91%; total nitrogen, 2-44%; protein, 15-25%; 
ash, 11-97%; fibre, 16-96%. On hydrolysis of the fat, the following 
substances were found: ceryl alcohol; the paraffins, C,,H,,, 
m. p. 63°, and C,,H.,, m. p. 68°; a phytosterol, m. p. 131°; various 
higher fatty acids, glycerol, and choline. Resin acids, phlobaphens, 
and invert-sugar are present. The flowers contain 12-4% of tannin, 
and known colouring matters, whilst the fruit fat, on hydrolysis, 
yields a mixture of oleic and linoleic acids. From the light petroleum 
fraction of the fruit, and by steam distillation of the whole plant, 
is prepared oil of hypericum (cf. Haensel, Geschdftsber., 1904, I), 
which has d” 0-8778, [«]p +-25:-95°, ni? 1-4856, and distils from below 
100° to 178°, when decomposition sets in, leaving a residue which 
solidifies. The physical properties of the fractions distilling at 
25 mm. are tabulated, and the oil contains : an indifferent substance, 
C 66-56%, H 9-19%, decomposing at 170° (bromo derivative, 
m. p. 110—113°); d-pinene and cadinene; and possibly ocimene, 
myrcene (this fraction yielding with sodium a reduction product, 


C,9H,,), gurjunene, aromadendrene, an isovalerate, and cineole. 
B. F. 


Chemical Constituents of the Leaves of certain Deciduous 
Trees. K. Fricke (Z. physiol. Chem., 1925, 143, 272—289).— 
In the young leaves there is an accumulation of specific food material, 
nitrogen, potassium, and phosphoric acid, which is greatest before 
flowering. There is a greater amount of sulphur and magnesium 
in the older leaves. In the ageing leaf structural constituents such 
as silica, calcium, and fibrous material increase. There is a return 
of specific food material out of the leaves into the storage organs 
in autumn. 

From the ethereal extract of maple and becch leaves the following 
substances have been isolated: (1) a wax giving cerotic acid on 
saponification, (2) phytosterol, (3) phosphorus- and _nitrogen- 
containing substances precipitable by alcohol, which give phos- 
phoric acid and also a reducing carbohydrate on acid hydrolysis. 
The ether-soluble phosphorus compounds decrease in quantity as 
the leaf ages. H. D. K. 


Wild Plum (Ximenia americana, Linn.). ANON (J. Dep. Agr. 
Union 8. Africa, 1925, 10, 44—46).—The kernels of Ximenia 
americana, Linn., yield an oil, d15 0-9234, acid value 1-0, saponific- 
ation value 170-7, iodine value 94-8, unsaponifiable matter, 3-1%; 
the residual meal contains water, 7-5% ; proteins, 41:3% ; fat, 1-6%; 
carbohydrates, 38-0%; fibre, 61%; ash, Alkaloids and 
cyanogenetic glucosides were absent. CHEMICAL ABSTRACTS. 


| 
1 
] 
1 
1 
] 


BIOCHEMISTRY. i. 765 


Forms of Nitrogen in Lake Waters. B. P. Domogatua, 
C. Jupay, and W. H. Prererson (J. Biol. Chem., 1925, 63, 269— 
285).—In the water of various inland lakes soluble nitrogen is 
present in the form of ammonia, nitrites, nitrates, amino-acids, and 
proteins, the bottom water being richer than the surface water. 
This nitrogen reaches its maximum in the winter, a specially sharp 
rise, due to an increase in ammonia and nitrates, being observed in 
February; the plankton nitrogen increases as the soluble nitrogen 
decreases in the summer months, with irregularities corresponding 
to the successive growths of different sets of organisms. ae ie 


Occurrence of Amino-acids and Other Organic Nitrogen 
Compounds in Lake Water. W. H. Prrerson, E. B. FRED, 
and B. P. Domocatta (J. Biol. Chem., 1925, 63, 287—295).—Con- 
centrated filtered lake water gives all the usual protein reactions ; 
figures are given of the nitrogen partition of the hydrolysis products 
of the residue from the evaporated water and also separate deter- 
minations of tryptophan, tyrosine, histidine, and amar — 


Acidity Produced in Salt Solutions by Sphagnum. M. 
SKENE and G. L. Stuart (Nature, 1925, 115, 605—606).—The acid 
present in a salt solution after shaking with sphagnum is that of 
the salt employed, not humic acids. A. A. E. 


Soil Microbiology. S. Winocrapsky (Ann. Inst. Pasteur, 
1925, 39, 299—354; cf. A., 1924, i, 13895)—A review of methods 
and their significance, with particular reference to those evolved 
by the author. O. O. 


Influence of Micro-organisms on the Absorption of 
Nutritive Elements from Soil. J. Sroxiasa (Bull. Assoc. 
Chim. Sucr., 1925, 42, 350—357).—A comparison of the soils of plots 
on which various crops were grown continuously showed, after 
4 years, great differences in the numbers of bacteria present and in 
the amount of carbon dioxide respired per unit weight of soil. A 
lucerne plot yielded the highest figures, sugar-beet came next, 
followed by wheat; all cultivated plots gave very much higher 
figures than an adjoining area left uncultivated. The differences in 
bacterial activity were reflected in the corresponding amounts of 
phosphoric acid and potassium taken up by the different crops from 
the soil. Selective absorption of anions and cations by plants, 
and the significance for nutrition of the differing numbers of bacteria 
to be found in the neighbourhood of the roots of different species 
are also discussed (cf. A., 1924, i, 1018). C. T. G. 


Properties of Urea in the Soil. F. Coururier and S. PEr- 
RAUD (Compt. rend., 1925, 180, 1433—1436; cf. Brioux, this vol., 
i, 491).—Urea is not adsorbed from solution by soil under sterile 
conditions ; it is, however, quantitatively converted into ammonium 
salts by the micro-organisms of the soil after 48 hrs. at 17°, and 
after 120 hrs. at 2°. Urea can thus act as a nitrogenous fertiliser 
even at low temperatures. L. F. H. 
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Formation of Thiosulphates at the Expense of Sulphur 
by Micro-organisms of the Soil. G. GuITTONNEAU (Compt. 
rend., 1925, 180, 1142—1144; cf. Demolon, A., 1912, ii, 382).— 
Four kinds of micro-organisms were jsolated from soil and placed 
in an appropriate culture medium with precipitated sulphur at 
25° for 16 days. The filtered liquid was practically free from 
sulphate. It was treated successively with cadmium carbonate and 
strontium nitrate to remove sulphides and sulphites. The solution 
then gave tests indicating the presence of thiosulphate. Determin- 
ation of the thiosulphate gave the following results: Soluble 
sulphur (mg. per 1.) determined by iodine 46-5, 19-8, 17-1, 15 for 
the four different micro-organisms. Probably, therefore, thio- 
sulphate is an intermediate product in the slow oxidation of sulphur 
to sulphate in soil. R. A. M. 


Copper Sulphate as Fertiliser. Drenscu (Landw. Jahrb., 
1924, 60, 1389—140; from Chem. Zentr., 1924, ii, 1846).—Copper 
sulphate applied at the rate of 30 kg. per hectare increases the yield 
of barley grain, but frequently depresses the yield of straw. A 
similar effect was produced by steeping the seed corn in 0-1—0-25% 
copper sulphate solution. The effect of copper sulphate in increas- 
ing the production of organic substance is mainly confined to 
carbohydrate formation. Protein formation is apparently unaffected. 
The copper is principally found in the straw, but detectable amounts 
were also found in the grain. G. W. R. 


Lime-requirement of Soils. III. Influence of Soil Reac- 
tion on Biological and Physico-chemical Soil Factors. 0. 
ARRHENIUS (Z. Pflanz. Diing., 1925, 4A, 348—358; cf. this vol., 
i, 490).—Attention is drawn to the variety of soil factors concerned 
with the growth of crops which may be affected by changes in the 
reaction of the soil. In addition to a direct effect upon the higher 
plants, the growth of both nitrifying and nitrogen-fixing bacteria, 
and of many pathogenic organisms is dependent to a large extent 
on the degree of acidity. An increase or decrease in acidity acts 
very differently on different organisms; for example, the optimum 
pu for nodule formation on various Leguminose is by no means 
always the same as the optimum pz for the growth of the host plant. 
Further, the state of combination of phosphoric acid in the soil and 
hence its solubility depends on the pg, as also does the solubility of 
iron and aluminium salts. The infertility of acid soils can very 
rarely be due to aluminium, since only in very acid unoxidised 
soils are toxic amounts of aluminium detectable in solution. Know- 
ledge of soil conditions and of the interaction of various factors 
on plant growth is not yet sufficient to allow of generalisations as 
to the effect of alterations of the reaction of the soil, e.g., by liming; 
each case must be considered individually. C. T. G. 


Action of Silica in Increasing the Yield [of Plants]. 0. 
LEMMERMANN, H. WriessMAnN, and K. Sammet (Z. Pflanz. Diing., 
1925, 4A, 265—315).—A detailed series of sand-culture experiments 
on the influence of silica on the yield and composition of the ash of 
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a number of different plants. The following are the chief conclusions 
reached. Silica definitely increases the yield of dry matter when 
there is a deficiency of phosphoric acid. This favourable action is 
not accounted for by a direct effect on plant growth nor does the 
silica merely satisfy the total mineral requirements in absence of 
sufficient phosphoric acid. It does not replace phosphoric acid in 
the nutrition of the plant, but indirectly increases the amount of 
phosphoric acid which can be taken up from the soil and the efficiency 
with which it is utilised. If readily available silica is deficient in 
a soil, the addition of an adequate supply will produce satisfactory 
yields with a smaller application of phosphatic fertiliser than would 
otherwise be the case. Silica apparently exerts a solvent action 
on the phosphate present and renders it more easily available to 
the plant. C. T. G. 


Action of Silica in Increasing the Yield [of Plants] in Sand 
Cultures with Insufficient Phosphoric Acid. (I) F. DucHon 
(Z. Pflanz. Diing., 1925, 4A, 316—325). (IL) O. LEMMERMANN (ibid., 
326—330).—(I) The conclusions of Lemmermann and his col- 
leagues (cf. preceding abstract) are criticised. The increase of yield 
obtained by the use of colloidal silica in sand cultures when phos- 
phoric acid is apparently deficient is considered to be due to a 
favourable effect upon the physical properties of the sand, making 
a more efficient utilisation of the phosphoric acid present possible. 
The use of dung or green manure to improve the physical properties 
of sand reduces the amount of phosphatic fertiliser required to an 
extent at least equal to that brought about by silica. Natural 
soils contain sufficient colloidal material; the use of silica is held to 
have no practical importance. (II) The above criticisms are 
answered. The favourable action of silica, when phosphoric acid 
is deficient, was observed in sand cultures to which humic material 
had been added. ©. 


Effect of Soluble Silicates on Crop Yields and on the Utilis- 
ation of Phosphates. Drnscu (Landw. Jahrb., 1924, 60, 142— 
145; from Chem. Zentr., 1924, ii, 1846).—From pot experiments 
with barley and analysis of the resulting ash, it is shown that when 
easily soluble silicates such as permutite are supplied to plants, 
there is no substitution of phosphoric oxide by silica in the crop, 
but that the soluble silicate induces a stronger growth and greater 
intake of plant food constituents from the soil. Light soils, poor 
in colloidal material, may not fix the added colloidal silicates, and 
an actual silicification of the plant may occur which inhibits the 
circulation of sap and the absorption of plant food. G. W. R. 


Soil Conditions which Promote Nitrogen Fixation. N. E. 
Writers (J. Amer. Soc. Agron., 1924, 16, 701—716).—In the cases 
examined, the promotion of nitrogen fixation did not increase 
continuously with the amount of limestone, sodium nitrate, 
ammonium sulphate, or calcium nitrate applied. 

CHEMICAL ABSTRACTS. 
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Dispersion of Soil in Water under various Conditions. 
A. N. Puri and B. A. Kren (J. Agric. Sci., 1925, 15, 147—161).— 
A study of the dispersion of soil when shaken with water under 
standard conditions. As a measure of the degree of dispersion 
obtained by different treatments, the authors use a dispersion factor 
obtained by allowing a column of suspension to settle for 24 hrs. 
and determining the ratio of the concentration of material in the 
top 8:5 cm. to the total concentration. Disintegration of soil 
aggregates by shaking proceeds continuously, rapidly at first and 
then more slowly. The change with time can be expressed d =a+ 
K log t, where d is the dispersion factor, ¢ the time, and a and K 
are constants. In a series of experiments using the same origi 
period, the dispersion factor is found to vary with the origi 
concentration of the suspension and also with the initial moisture 
content. With clays, the dispersion factor decreases continuously 
with decrease in initial moisture content, whilst with soils a 
stationary value is reached when the initial moisture content is 
reduced to a certain value. Heating at 100° greatly reduces the 
dispersion factor of clays, whilst in the case of soils such decrease only 
occurs after heating above 110°. The effect of electrolytes is 
examined. Amongst mechanical methods of dispersion, trituration 
with a rubber pestle is most efficient. G. W. R. 


Buffer Action of some Burma Soils. J. CHaritton (Mem. 
Dept. Agric. India, 1924, 7, 111—121).—The buffer action of a 
number of soils was measured by shaking the soil with varying 
quantities of acid and alkali, and determining the pg value of the 
resulting suspension. From titration curves showing the relation- 
ship between these two quantities, the lime requirements of the soils 
were determined. The titration curves have the additional value 


of recording reserve buffering capacity against increasing ie 
A. G. 


Influence of Grain Growing on the Nitrogen and Organic 
Matter Content of the Western Prairie Soils of Canada. 
F. T. Sautt (J. Agric. Sci., 1925, 15, 162—177).—The author has 
investigated the effect of long-continued arable cultivation with 
grain on the amounts of nitrogen and organic matter in prairie soil. 
The results indicate a depletion in these soil constituents. There 
is evidence that the rate of loss tends to diminish so that eventually 
an equilibrium may be reached. Losses in nitrogen and organié 
matter may be neutralised by introducing grass, clover, and forage 
crops into the rotation. G. W. BR. 


Application and Importance of Electrometric Titration 
to the Determination of Soil Reactivity. H. Nixuas and A. 
Hook (Z. angew. Chem., 1925, 38, 195—199).—The measurement of 
pu for soil suspensions is described. The graphs of px against the 
amount of alkali added during electrometric titration fall into two 
classes; their interpretation in terms of soil reactivity is disc 
in detail. [Cf. B., 1925, June 26th,] 8. K. T. > 
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diet the blood-urea is in the neighbourhood of 0-036 g./100 c.c. 
plasma. For a guinea-pig fed on a complete artificial diet the 
figure is 0-038 g. When the antiscorbutic factor is removed from 
the diet, the effect on the blood-urea begins to appear after about 
12 days simultaneously with the other symptoms. The urea value 
rises to 0-075 or 0-080 g./100 c.c. after the 22nd day. G. M. B. 


Dietary Requirements for Reproduction. IV. Solubility 
of Vitamin-E in Organic Solvents. B. Sure (J. Biol. Chem. 
1925, 63, 211—223; cf. this vol., i, 212).—The addition to a basal 
diet, in itself insufficient for a normal reproductive cycle, of an 
ether, benzene, or acetone extract of wheat embryo, supplies the 
deficiency of vitamin-H. The residue of the wheat embryo, after 
exhaustive extraction with any of these solvents, is free from 
vitamin-Z, which is thus shown to be a fat-soluble substance 
(cf. Mattill, Carman, and Clayton, A., 1924, i, 1389). C.R.H. 


Glutathione. Occurrence and Determination of Gluta- 
thione in Tissues. H. E. TuNNicitiFFE (Biochem. J., 1925, 
19, 194—198)—The glutathione content of certain tissues has 
been determined and the values given. By far the greater part 
of the glutathione exists in the tissues in reduced form. The 
determination was carried out by extracting a known weight of 
tissue with 10% trichloroacetic acid and titrating the clear extract 
with 0-01N-iodine solution. Figures for the soluble organic sulphur 
were found to correspond well with the values obtained by titration 
for the sulphur present as -SH groups. 8. 8. Z. 


Glutathione. Relation between the Tissues and the 
Oxidised Dipeptide. H. E. Tunnicuirre (Biochem. J., 1925, 
19, 199—206).—The reduction of methylene-blue by heated and 
unheated preparations of the muscle of the rabbit, rat, dog, and 
cat is slowed by increasing acidity. The combined reactions of 
reduction of oxidised glutathione by the above tissues and eventual 
reduction of methylene-blue under anaérobic conditions proceed 
at a greater rate than the direct reduction of methylene-blue by 
the tissue alone. In the reduction of an excess of oxidised gluta- 
thione by tissues, the reaction proceeds rapidly for the first 3 hrs., 
then becomes slower, and is complete after 5 hrs. Below a 
certain amount, the oxidised glutathione is practically completely 
reduced. Any increase in the amount of the oxidised compound 
beyond this limit does not bring about any further reduction. 
No significant difference in the rate or amount of reduction can be 
detected by altering the py or the salts of the medium. The 
amount of reduced glutathione formed by a given weight of a 
tissue preparation from an excess of the oxidised dipeptide is 
equivalent to the amount of methylene-blue which such a quantity 
of tissue reduces. On the other hand, there is a greater uptake of 
oxygen when the latter acts as the hydrogen acceptor than would 
theoretically be expected. This discrepancy is due to the presence 
of unsaturated fatty acid in the tissue, which is not, however, 
responsible for the reduction of oxidised glutathione. At px 76 
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in the aérobic reduction of oxidised glutathione by tissues, the 
concentration of the sulphydryl form is low owing to the higher 
velocity of the oxidation than of the reduction at this reaction. 
At pu 6 the reverse is the case and the concentration of the reduced 
glutathione increases. 8. 8. Z. 


Insulin. A. I. Virtanen (Ber., 1925, 58, [B], 696—698).— 
Insulin strongly activates a co-zymase-free, dry preparation of 
Bacillus casei « and hence can function as co-zymase. It appears 
therefore to facilitate the degradation of sugars in the orgenism by 
promoting the formation of zymophosphate. H. W. 


Insulin. E. ABDERHALDEN (Z. physiol. Chem., 1924, 141, 
309—310).—Active preparations of insulin give a positive ninhydrin 
reaction when boiled for one minute with 0-1N-hydrochloric acid 
and neutralised with sodium hydroxide. Without this treatment 
a positive reaction is obtained only after prolonged ease,” 


Insulin and the Distribution of Sugar between Fluid and 
Non-fluid Systems. H. and O. Lorwi (Biochem. Z., 
1925, 156, 295—299).—A pulp of ox arteries and veins absorbs 
dextrose in the presence of insulin, but not when the latter is absent. 
In the presence of insulin, dextrose passes from the plasma into 
the erythrocytes, but its total amount in the whole blood remains 
unchanged. J.P. 


Insulin and Liver Glycogen. C. F. Cort (J. Pharm. Exp. 
Ther., 1925, 25, 1—33).—During the first hour of insulin action, 
starving rabbits or mice show no appreciable change in their liver 
glycogen. From the second to the sixth hour, the liver glycogen 
may remain constant or may decrease. Animals with a high 
initial glycogen content are apt to show a diminution of liver 
glycogen, whilst those with a lower initial content may maintain 
a constant value. To explain these results, the hypothesis is 
advanced that sugar oxidation and glycogen synthesis are linked 
processes; that glycogen is built up at the expense of the products 
of glycogenolysis which are burnt in the liver itself; and that 
insulin stimulates the liver to produce the energy required for 
the synthesis of glycogen, although enough sugar is not available 
for the synthesis actually to take place. This demands that 
glycogen synthesis should take place when an excess of sugar is 
present, and it is accordingly found that animals fed with dextrose 
show, under the influence of insulin, an increased glycogen deposition. 
Similarly, starving phloridzinised rabbits and cats and starving 
depancreatised cats and dogs build up glycogen when they receive 
insulin. In the liver of the normal animal about 5% of the total 
hydrolysable carbohydrate is not glycogen; after administration 
of insulin the proportion is increased to about 10%. C. P.S. 


Effect of Insulin and Adrenaline on Lactic Acid Content 
of Blood and Tissues. C. F. Cort (J. Biol. Chem., 1925, 63, 
253—268).—The lactic acid content of the blood of rabbits and 
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cats (normal, phloridzinised, or depancreatised) is unchanged during 
insulin hypoglycemia, unless convulsions occur, when it is much 
raised; the lactic acid content of the liver and muscles of mice 
is unaffected by insulin even when convulsions occur. Adminis- 
tration of adrenaline to rabbits or cats causes an increase in the 
lactic acid of the blood, the effect being more marked with rabbits 
(cf. Briggs and others, A., 1924, i, 445; also Best and Ridout, 
following abstract). C. R. H. 


Blood Lactic Acid after Insulin. C. H. Best and J. H. Ripovtr 
(J. Biol. Chem., 1925, 63, 197—203).—Contrary to the conclusions 
of Briggs and others (A., 1924, i, 445), the rise in concentration of 
lactic acid in the blood of normal or diabetic dogs during insulin 
hypoglycemia is very slight, and is in no way parallel to the fall in 
concentration of dextrose. C. R. H. 


Yield of Insulin from Fish. N. A. McCormick and E. C, 
Nose (Studies Biol. Sta. Canada, 2, I, No. 7).—Extracts from 
islets of the flounder, sea raven, eel pout, hake, pollock, haddock, 
and halibut reduced the blood-sugar of rabbits from 0-12 to 0-04% ; 
insulin from cod was investigated. CHEMICAL ABSTRACTS. 


Insulin from Fish. VII. N. A. McCormick (Bull. Biol. 
Board, Canada, 1924, Dec.).—Insulin is present in all fish in quantities 
comparable with those found in mammals; the product has the 
same effect as that from the ox or pig. CHEMICAL ABSTRACTS. 


Extraction of a Parathyroid Hormone. J. B. Co Lip. 
Effect of Parathyroid Hormone on Normal Animals. J. B. 
Couuip, E. P. Cuark, and J. W. Scorr (J. Biol. Chem., 1925, 63, 
395—438 ; 439—460; see also Nature, 1925, 115, 761).—I.—Fresh 
ox parathyroid glands were extracted with an equal volume of 
5% hydrochloric acid for 1 hr. at 100°; after mechanical separation 
of the fat, the bulk of the proteins were removed by making the 
solution alkaline and then adding hydrochloric acid to the point 
of maximum precipitation. Oral, subcutaneous, or intravenous 
administration of the filtrate from this protein precipitate prevented 
the development of tetany in parathyroidectomised dogs or removed 
the symptoms of tetany if these had already set in, even although 
the animals were on a heavy meat diet. Coincidently with the 
disappearance of tetany following a dose of the extract, the con- 
centration of calcium in the blood, which had fallen after para- 
thyroidectomy, rose again to its normal level, or, in cases of over- 
dosage, above the normal. The condition of ‘‘ hypercalcemia ” 
so produced was fatal if allowed to persist; in such cases it was 
possible to reduce the calcium of the blood by intravenous adminis- 
tration of sodium hydrogen carbonate. 

II.—Injection of a single dose of parathyroid extract causes, 
in the normal dog, a rise in the concentration of calcium in the serum 
which reaches its height at about the 6th hour ; successive injections 
_— cause the calcium concentration to be doubled and collapse 
and death may ensue; it is suggested that the effect on the calcium 
of the blood of a normal animal may be used for the standardisation 
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of parathyroid extracts. The blood of animals in the terminal 
stage of fatal hypercalcemia becomes very viscous and shows an 
abnormally great depression of the freezing point; the chlorides 
are reduced and the non-protein nitrogen is greatly increased ; 
no change was observed in the blood-sugar, but the alkali reserve 
was markedly reduced in the terminal stages. C. R. H. 


Quantitative Law of Energy Exchanges in Formation of 
Carbohydrates from Proteins and Fats in Plants. E. F. 
TERROINE, 8. TRAUTMANN, and R. Bonnet (Compt. rend., 1925, 
480, 1181—1183).—The conversion of the proteins and fats of 
seeds into carbohydrates on germination has been examined from 
the point of view of the energy exchanges and losses. In the widely 
differing seeds studied it is found that there is a loss of 35% of the 
energy content of the proteins, and 23% of that of the fats con- 
verted into carbohydrates (cf. A., 1924, i, 804). L. ¥. H. 


Metachromatic Staining of Plant Cell-walls with Sub- 
stantive Dyes. I and II. F. Scuwarz (Ber. deut. bot. Ges., 
1924, 42, 21—28; 28—38).—Certain substantive dyes, on adsorp- 
tion, show markedly different colours according to the degree of 
dispersion of the particles of the deposited colouring matter. The 
structure of the adsorbing tissue (e.g., cell-walls of different types) 
in the main determines the degree of dispersion and hence the 
colour produced. With cell-walls consisting chiefly of cellulose 
and pectins, such as the walls of cambium and parenchyma cells, 
the colour is deposited in comparatively coarse particles, whereas 
with cutinised cell-walls, as in cuticular and corky tissues, the 
highest degree of dispersion is reached. Cell-walls of woody tissues 
form an intermediate group. By suitable selection of dyes, cell- 
walls of various types may conveniently be differentiated by the 
colour obtained and changes taking place during development or 
by the action of enzymes may be followed. Some 70 dyes have 
been selected and tested in this connexion and are divided into 
10 groups, according to the colours given with different plant- 
tissues and their value for special purposes. Brilliant Congo-blue 
is representative of dyes suitable for distinguishing between cellu- 
lose (blue or violet) and lignin (purple or red) cell-walls, 
and diamine-blue between lignin (blue or dull violet) and cutin 
(red or orange) cell-walls. Aqueous solutions of the dyes are 
used; the procedure for staining sections is fully described. 


@. 


Growth of Duckweeds in Mineral Nutrient Solutions With 
and Without Organic Extracts. A. Sancer (J. Gen. Physiol., 
1925, 7, 517—525).—Although Detmer’s solution and a modified 
Knop’s solution proved unfavourable culture media for Spirodela 
polyrhiza, dilution of the modified Knop’s solution to ten times 
its original volume gave a medium which supported growth of 
S. polyrhiza for 26 months and of Lemna valdiviana for 21 months 
without any permanent decrease in the size of the plants or in 
the rate of reproduction. In this dilute solution, however, growth 
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of Spirodella was stimulated by the addition of aqueous extract of 
autolysed yeast or of the components of peat extracted by a 1% 
solution of sodium hydrogen carbonate. The necessity of organic 
accessory foods (auximones) for the growth of green plants cannot 
be accepted as an established fact. ©. PB. &. 


Linear Relationship between the Amounts of Phosphoric 
Acid and of Nitrogen in the Leaves of the Adequately 
Nourished Vine. H. Lacatu and L. Maume (Compt. rend., 
1925, 180, 1179—1181).—A linear relationship exists between the 
amount of phosphoric acid and nitrogen in the leaves of the vine 
which has received correct manuring. This simple relation in the 
plant grown under optimum conditions renders easy the recognition 
of deficiencies or excesses of the constituents used in manuring 
(cf. ibid., 1924, 179, 782, 932). L. F. H. 


Ripening of Seeds. A. BLAGOVESCHENSKI (Biochem. Z., 
1925, 157, 201—219).—The absolute weight of the dry seed, of 
the ash, and of the ether extract of the dried seeds of the horse- 
bean (Vicia faba minor) increased with ripening. The absolute 
weight of the total, protein-, and non-protein-nitrogen increased 
as ripening proceeded, but expressed as percentage of the dry 
weight the total and protein-nitrogen showed an alternate increase 
and decrease, whereas the non-protein-nitrogen steadily decreased. 
_ The percentage of dextrose and sucrose decreased during ripening, 
but the absolute weight showed alternation. Similarly, the content 
of soluble polysaccharides, starch, and hemicellulose, although 
increasing absolutely, showed periods of storage alternating with 
periods of utilisation, probably due to an alternation in the relative 
quantities and character of the substances synthesised in the leaves. 
The after-ripening of material removed from the plant was also 
investigated. The percentage of total and protein-nitrogen, soluble 
polysaccharides, and hemicellulose increased and the percentage 
of non-protein-nitrogen, dextrose, and sucrose decreased, showing 
that synthesis was still taking place. The separation of non- 
protein nitrogenous bases of the ripened seed led to the isolation of 
histidine, arginine, adenine, guanine, guanidine, xanthine, hypo- 
xanthine, uric acid, cytosine, and choline. Finally, determinations 
of peptase and amylase were carried out and an attempt was made 
to connect these enzymes with the synthetic processes taking place 
in the plant. 


Nature of the Process of Germination. Determination of 
Proteins by Means of Adsorption Applied to the Decom- 
position of Proteins in Germinating Pea Seeds. A. Fopor 
and A. REIFENBERG (Biochem. J., 1925, 19, 188—193).—The non- 
protein-nitrogen in germinating seeds increases almost equally 
during the process of germination whether the germination takes 
place in dark or in light. A high percentage of the protein deriv- 
atives formed during germination remains in the seed. In non- 
germinating seeds, there is a proportion of 30:70 of protein pre- 
cipitable by acid to protein not precipitable in this way. In the 
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germinating seeds these two proteins are present approximately 
in equal parts. The protein which is precipitated by acid is 
dispersed by 70—80% alcohol. No phosphoproteins are present 
in either non-germinating or germinating seeds. The protein- 
and non-protein-nitrogen was determined by macerating the seed- 
flour in a 10% sodium chloride solution and adsorbing the proteins 
from the maceration liguor after filtration with iron hydroxide 
gel. The difference between the nitrogen content of the maceration 
liquor before and after adsorption gave the protein-nitrogen. The 
protein can be eluted from the adsorbent with various strengths 
of sodium hydroxide. Kaolin may also be used as an adsorbent 
under certain conditions. 8. S. Z. 


Effect of Urea, Thiourea, and Allylthiourea on the Higher 
Plants. E. Niconas and G. Nicotas (Compt. rend., 1925, 180, 
1286—1289).—Addition of a small amount of urea to the solution 
(up to 0-1%) with which plants of white mustard and dwarf kidney 
bean were treated had a beneficial effect on the plants but larger 
doses proved toxic. The urea would seem to function as a source 
of nitrogen when applied in small quantities (cf. Bokorny, A., 1917, 
i, 680; 1920, i, 43; 1922, i, 1096, 1222). Thiourea and allyl- 
thiourea proved toxic in the smallest doses applied (0-02% of the 
solution). ‘The toxicity of urea in large doses is ascribed to the 
ammonia formed from its hydrolysis by the urease in the plant, 
whereas thiourea and allylthiourea are probably themselves toxic 
to the plant as soya-bean urease is without action on them. 


L. F. H. 


Physiological Character of Ammonium Nitrate [towards 
Plants]. D. N. Proaniscunikov (Z. Pflanz. Diing., 1925, 4A, 
242—250).—In sterile cultures and in experiments of short duration 
in unsterilised solutions of ammonium nitrate, maize seedlings 
took up much greater quantities of ammonia than of nitrate, with 
a corresponding increase in the acidity of the solution. Ammonium 
nitrate is to be regarded as physiologically acid rather than 
amphoteric. [Cf. B., 1925, June 26]. E. M. C. 


Iron, Sulphur, and Chlorine Contents of Grains and the 
Influence of Irrigation Water on Them. J. E. Greaves and 
D. H. Netson (Soil Sci., 1925, 19, 325—330).—The content of 
iron in wheat, barley, and oat grains increased with the amount 
of irrigation water applied to the soil. The chlorine content of 
wheat varied similarly, but no regularity was observed in the 
case of oats and barley. The sulphur content of wheat increased 
with the amount of irrigation water, and examination of the sulphur- 
nitrogen ratio indicated that the increase was mainly in the form 
of oxidised sulphur. A GF 


Influence of Light on the Absorption of Nutrients by 
Young Plants. H. Wressmann (Z. Pflanz. Diing., 1925, 4B, 
153—155).—Three lots of summer-rye plants were grown in sand, 
treated with a complete fertiliser, and exposed to light in the open, 
light from a northern window, and light from a southern window, 
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respectively. The dry weights of green matter and roots and the 
total potash and phosphoric acid content were all considerably 
higher for the plants exposed to the southern light than for those 
exposed to the northern light. The plants grown in the open had 
higher values for all determinations than either of the other two. 
0. O. 


Carbon Dioxide as a Stimulant and a Nutrient. W. 
Scumipt (Z. Pflanz. Diing., 1925, 4B, 162—171).—For complete 
germination of pine seeds an atmosphere enriched with carbon 
dioxide is of little benefit. In the intermediate stages, however, 
the treated seeds show an increased rate of germination. Excess 
of carbon dioxide depresses the total germination. The injurious 
effects of excess of the gas wear off in time. 


Selective Absorption of Potassium by Plants. G. AnprRf 
and E. Demovussy (Compt. rend., 1925, 180, 1052—1054).—In 
order to test whether the occurrence of potassium salts in plants 
in much greater quantities than sodium salts is due to fractional 
diffusion, determinations have been made of the potassium and 
sodium in different parts of the beetroot. On July 3lst the ratio 
K/Na was 13-9 in the central zone and 8-7 in the outermost zone, 
whilst on October 3lst the ratios were practically equal, namely 
8-1 and 7-6, respectively. G. M. B. 


Alkaline Reaction of the Cotton Plant. F. B. Power and 
V. K. Cuesnut (Science, 1924, 60, 405).—The alkalinity of the dew 
of the cotton plant is ascribed, at least partly, to the presence of 
ammonia and trimethylamine (cf. Mills, zbid., 286; Smith, J. Agric. 
Res., 1923, 26, 192). A. A. E. 


Reaction of the Cotton Plant. J. A. Harris, W. F. Horr- 
MAN, and A. H. Jonnson (Science, 1925, 61, 65; cf. preceding 
abstract).—The tissue fluids of the cotton plant are acidic, the 
average Pq values being 5-25—5-46. A. A. E. 


Relation of Pectose and Pectin in Apple Tissue. M. H. 
Carri (Biochem. J., 1925, 19, 257—265).—It is shown chemically 
and microscopically that proto-pectin (pectose) is present in apple 
tissue and that it is converted by hydrolysis into the soluble pectin. 
Tutin’s assertion (A., 1923, i, 1162) of the non-existence of proto- 
pectin is contested. 8. 8. Z. 


Preparation of Asparagine by the Diffusion Method. A. 
Prutti (Rend. Accad. Sci. Fis. Mat. Napoli, 1924, [iii], 30, 188— 
191).—The young growing cells of new vegetable tissues consist of 
an external membrane and protoplasmic contents which gradually 
contract, forming aninner membrane. The outer membrane is per- 
meable to water and crystalloids, whereas the inner one is semi- 
permeable and allows only water to traverse it. At a certain stage, 
varying in different cases, this internal membrane is, however, 
permeable also to carbamide, glycerol, various alkaloids, nitrates, and 
asparagine. This observation forms the basis for a method of 
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isolating asparagine from Lupinus albus and Vicia sativa by diffusion 
into water. ‘The stems may be dried in the air and extracted later, 
the yield of asparagine being virtually the same as is given by the 
fresh material. Even in presence of toluene, the enzymes of the 
cotyledons rapidly destroy the asparagine of the dialysed liquid. 
(Cf. B., 1925, 335.] 


Mercuralis. I. Development of a Blue Pigment on Dry- 
i P. Haas and T. G. Hix (Biochem. J., 1925, 19, 233— 
235).—There exists in Mercuralis a chromogen which gives rise to 
a blue pigment on drying. The production of this colour is not 
due to enzyme action. The chromogen is most abundant in the 
youngest and vigorously growing parts. The pigment can be 
extracted from freshly-gathered plants with alcohol. By using 
colourless rhizomes, contamination with chlorophyll is obviated in 
this extraction. The pigment is not soluble in absolute alcohol. 
It can also be extracted from the dried plants with water and 
precipitated with ammonium sulphate from the extract. S. S. Z. 


Mercuralis. II. Occurrence of a Chromogen Showing a 
Remarkable Avidity for Free Oxygen. P. Haas and T. G. 
Huw (Biochem. J., 1925, 19, 236—239).—WMercuralis contains a 
chromogen which undergoes oxidation by gaseous oxygen in two 
stages, namely, with the production of a fugitive blue compound 
and further of a permanent yellow substance. This oxidation of 
the chromogen is independent of enzyme action. It is considered 
that there is only one chromogen concerned in the production of 
the fugitive blue and the permanent blue (see preceding abstract) 
according to conditions. 8. 8. Z. 


Ripening of the Kaki-Fruit. VII. 8. Komatsu and M. 
Isommasa (Mem. Coll. Sci. Kyété, 1924, 7, 397—401).—Although 
the two varieties of the fruit differ markedly in composition when 
unripe, the astringent variety containing less sugar and more pectin, 
“ shibu,” and acid than the sweet one, they are practically identical 
when ripe. In preserving the fruit by desiccation, it is found that 
the peeled fruit loses less sugar and more water. C. P. 8. 


Kakishibu. II. 8S. Komatsu, N. Martsunami, and M. 
Isomasa (Mem. Coll. Sci. Kydté, 1925, 8, 43—49; cf. A., 1923, i, 
1197).—During the fermentation of kakishibu, butyric acid, acetic 
acid, and mannitol are formed from the sugars of the fresh fruit. In 
the presence of air, the fermenting liquid becomes viscous and 
yields a white, translucent jelly, the insoluble part of which contains 
mucilage and pectin, whilst the soluble part contains shibuol. 


0. O. 


Genesis of Ethereal Oils in Plants. L. Francrescontr, M. 
MaNFREDI, and R. AstENGO (Annali Chim. Appl., 1925, 15, 63— 
71).—Possible methods of formation of the commoner constituents 
of ethereal oils in plants are discussed, ae A 
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Oil of Echinacea angustifolia. F. Biscnorr (J. Amer. Pharm. 
Assoc., 1924, 13, 889—902).—The oil, 49% of which, b. p. 258-5— 
260°, consists chiefly of the hydrocarbon C,;Ho., has d 0-792 (from 
dried roots), 0-802 (from moist roots), n> 1-4490. 

CHEMICAL ABSTRACTS. 


Characteristics of Oils of the Euphorbiacew. P. Gitot 
(Compt. rend., 1925, 180, 1285—1286).—The seeds of twenty 
species of Huphorbiacee and Mercurialis contain very similar 
essential oils with good drying properties. The physical constants 
of all the oils are about d” 0-936, ni}? 1-485, iodine value (Wijs) 205. 


Primeverose, the Primeverosides, and Primeverosidase. 
M. Brive (Compt. rend., 1925, 180, 1421—1423).—Primeverose, 
a reducing xyloglucose, has been obtained as a product of the 
hydrolytic fermentation of (i) the two glucosides obtained from the 
roots of Primula officinalis, Jacq. (Goris, Mascré, and Vischniac, 
A., 1913, i, 576; 1920, i, 14), (ii) genticauloside (this vol., i, 
336), (iii) monotropitoside (this vol., i, 347), and (iv) rhamnicoside 
(Bridel and Charaux, this vol., i, 621). The properties of this 
sugar differ from those recorded by Goris, Mascré, and Vischniac 
(loc. cit.) and are as follow: [«],—62-92°, reducing power (Bertrand) 
64-7% of that of an equal weight of dextrose. The five prime- 
verosides mentioned are widely distributed in nature and are 
hydrolysed by an enzyme to which the following names have been 
ascribed: betulase (Schneegans, A., 1898, i, 286), gaultherase 
(Bourquelot, A., 1896, ii, 540), and primeverase (Goris and Mascré, 
A., 1910, ii, 64). None of the names has been accurately derived 
and the name primeverosidase is proposed. L. F. H. 


Glucosides of the Navel Orange. J. A. Hatt (J. Amer. 
Chem. Soc., 1925, 47, 1191—1195).—Whilst the hesperidin, which 
appears as crystal aggregates embedded in the endocarp of frozen 
oranges (cf. Univ. California Agr. Expt. Sta., Bull., 1919, 304, 
257), disappears after 3 months in the case of navel oranges, it 
persists for 8 months in Valencia oranges. Filtered juice of navel 
oranges deposits pure hesperidin on keeping. The dried endocarp 
of navel oranges was extracted with methyl alcohol. Addition of 
ether gave a white precipitate, which on exposure to air turned to 
a brown gum. This dissolved in water and the solution deposited 
a white precipitate on keeping, which yielded hesperidin and a sub- 
stance, m. p. 234—237°, probably closely related to hesperidin, 
whilst the aqueous filtrate contained dextrose. The original methyl- 
alcohol-ether filtrate deposited on evaporation a substance, m. p. 
253—254°. It is concluded that the original precipitate is a mixture 
of hesperidin and a related compound, both in combination with 
dextrose, and it is suggested that the function of the hesperidin and 
its congener is to form a means of transferring dextrose from the 
chlorophyllous tissue. F. G. W. 


Glucoside Content of Woodruff (Asperula odorata). L. 
Hersortu (Arch. Pharm., 1925, 263, 180—181).—An attempt has 
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been made to determine why the plant loses its spring odour of 
coumarin in summer. The plant (freed of roots) is extracted with 
95% alcohol. Treatment of the extract with invertase and polari- 
metric observation reveal the presence of sucrose. Subsequent 
treatment with emulsin, polarimetric observation, and comparison 
with the results of Bourquelot and Hérissey (A., 1920, i, 586) show 
that the amounts of coumarin glucoside present in the plant in 
August and May bear to one another the relation 1:6. B. F. 


Active Principles of South African Plants. C. F. Jurirz 
(Chem. News, 1925, 130, 225—226).—The ‘“ bark” of the root 
of saffronwood (Hl@odeni:on croceum) was extracted with 60% 
alcohol acidified with acetic acid. After evaporation to a syrup 
and precipitation of resins, the residue was dissolved in dilute 
acid. Ether extraction of this solution yielded an alkaloidal sub- 
stance to the extent of less than 0-04% of the weight of the bark. 
From the dilute acid solution was obtained a dull red powder, 
precipitable by lead acetate, which after purification darkened at 
220° and decomposed at 284°. ‘The filtrate from this red powder 
contained dextrose. 

From the leafing tops of Cotyledon Wallachii, Harv., no trace of 
an alkaloid could be obtained, and only a minute amount of a 
glucoside corresponding with 0-03% of the weight of the dried 
plant. C. P. 8. 


Rotenone, an Active Principle of the Derris Root. 8S. Taker! 
(Biochem. Z., 1925, 157, 1—15).—By extraction of the roots of 
Derris elliptica, Benth., with alcohol or ether, a crystalline sub- 
stance, C,,H,,0,, m. p. 163°, has been isolated, which is extremely 
toxic to animals when injected subcutaneously. It is insoluble 
in water, but soluble in organic solvents. On hydrolysis with alco- 
holic potassium hydroxide, an acid is obtained, C,9H,903, which 
on fusion with alkali gives an acid (m. p. 182°) of the formula 
C,H,Me,(OH)(CO,H). This is not identical with any of the three 
known dimethylsalicylic acids; it has been called rotenic acid. 
It may also be prepared direct from rotenone by fusion with 
potassium hydroxide. 

Oxidation products of rotenone have been prepared, among which 
is rotenonone, obtained by the action of chromic acid in boiling 
acetic acid solution. Rotenonone also gives rotenic acid on fusion 
with potassium hydroxide. H. D. K. 


Presence of Two Alkaloids in Aconitum Anthora, L. A. 
Goris and M. Mét1n (Compt. rend., 1925, 180, 968—969).—The 
two alkaloids of Aconitum Anthora, L., are separated by treatment 
with chloroform and ether. The one soluble in ether is named 
anthorine and the insoluble one, y-anthorine. Compared with 
aconitine, their toxicity is slight, that of psewdoanthorine being 
the greater. Their sulphates are amorphous, and anthorine sulphate 
is dextrorotatory in aqueous solution. [Cf. B., 1925, 7. ml 
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Chemical Composition of the Hybrid of Aconitum Anthora, 
L., and A. Napellus. A. Goris and M. Mét1In (Compt. rend., 
1925, 180, 1282—1284).—The two Aconita differ in chemical com- 
position, the latter containing aconitine and similar compounds and 
the former anthorine and wy-anthorine (cf. preceding abstract). The 
hybrid of these two species (Randou) contains 0-15% of alkaloids 
but the quantity examined was too small for chemical investig- 
ation. Physiological tests (injection into guinea-pigs) revealed the 
presence of both anthorine and aconitine. The latter produces 
a tingling sensation on the tongue, and comparisons by this method 
suggest the presence of 2—5°% of aconitine in the mixture of 
alkaloids. L. F. H. 


Alkaloids and Oil of Larkspur Seed (Delphinium con- 
solida). L. N. Marxwoop (J. Amer. Pharm. Assoc., 1924, 13, 
696—702).—The oil has d” 0-889, nj} 1-4581, saponification number, 
181-2, acid number, 189-2, iodine number, 87-8, acetyl number, 34-9, 
unsaponifiable matter, 1-28°%. An alkaloid, delnoline, C,;H,,O,N, 
has m. p. 207—209°. CHEMICAL ABSTRACTS. 


Extraction of Adonis vernalis. O.STEPPUHN and G. PEWSNER 
(Arch. exp. Path. Pharm., 1925, 105, 334—342).—Extraction of 
the herb with ethyl or methy! alcohol by percolation or by absolute 
ethyl alcohol in a Soxhlet apparatus gives the same amount of 
product as measured by the effect on the frog’s heart. Prolonged 
extraction with cold water, however, gives only 75% of the amount 
obtained by the alcoholic extractions. Although heating of the 
alcoholic extract for 8 hrs. has no appreciable effect, heating of 
the aqueous solution at 100° for 10 mins. produces a 10% diminu- 
tion in potency and modifies the properties of the extract, which 
are then closely similar to those of Digitalis extract. L. F. H. 


Non-volatile Acids of the Strawberry, Pineapple, Rasp- 
berry, and Concord Grape. E. K. NEtson (J. Amer. Chem. 
Soc., 1925, 47, 1177—1179).—Identified by the ester-hydrazide 
method, the non-volatile acids of the strawberry are l-malic (10%) 
and citric (90%); those of the pineapple are /-malic (13%) and 
citric (87%); of the red raspberry, J-malic (3%) and citric (97%), 
the black raspberry containing citric acid alone; and of the Concord 
grape l-malic (60%) and d-tartaric acids (40%). F. G. W. 


Chemistry of Japanese Plants. V. Chemical Composition 
of Hydrangea paniculata, Sieb. I. S. Komatsu and H. Urpa 
(Mem. Coll. Sci. Kyété, 1925, 8, 59—63).—The inner bark of 
Hydrangea paniculata, Sieb., contains 5-3% of mucilage and 0-1% 
of umbelliferone. In addition, the aqueous extract contains a 
resin, magnesium and calcium lactates, fat, and umbelliferone . 
glucoside. The portion insoluble in water contains umbelliferone 
and a resin. O. O. 

Constitution of Polysaccharides. III. Plant Mucilage. I. 


S. Komatsu and H. Usrpa (Mem. Coll. Sci. Kyété, 1925, 8, 
51—57).—Crude mucilage prepared from the bark of Hydrangea 
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paniculata, Sieb., contains 14% of ash. Hydrolysis with dilute 
sulphuric acid for 4—5 hrs. gave a mixture of the following com- 
sition: 52% of a calcium salt of an organic acid I, 14% of 
pen and other sugars, 22% of calcium oxalate, and a little 
fat. The calcium salt I, [«]? in water +71-9°, contains 6-12% of 
calcium and yields galactan and pentosan. It appears to be 
similar to mucilage and may bear the same relation to mucilage 
as pectic acid does to pectin. On hydrolysis with sulphuric acid it 
yields reducing sugars and a second calcium salt IIa, [«]j} in water 
+67°. Hydrolysis of I with stronger acid yields reducing sugars 
and another calcium salt Id, [«]? in water +58°. Both Ila 
and IIb yield pentosan, methylpentosan, galactan, and reducing 
sugars. O. O. 


Occurrence of Acetaldehyde in Fruits and Other Parts 
of Plants. C. GrieBet (Z. Unters. Nahr. Genussm., 1925, 49, 
105—110).—The presence of acetaldehyde in fruits was demon- 
strated by means of p-nitrophenylhydrazine (A., 1924, ii, 791). Acet- 
aldehyde was detected in fruits in many stages of development and 
its presence is not characteristic of the ripening stages alone. In 
general, alcohol and aldehyde appeared simultaneously in fruits. 
It is suggested that acetaldehyde is a normal product of the metabo- 
lism of plants, and that its rapid production in certain fruits (notably 


those of the Rosacee) in the fully ripened condition is abnormal. 
A. G. P. 


Chemical Components of Native Medicinal Plants. II. 
J. ZELLNER (Arch. Pharm., 1925, 263, 161—179).—Pulmonaria 
officinalis, L., contains in its’ dried leaves and stalks: light 
petroleum extract, 7-69%; ether extract, 2:27%; alcohol extract, 
8-47%; total water-soluble matter, 34-64%; water-soluble mineral 
matter, 3-33%; free acids (as KOH), 0-87%; reducing sugars, 
9-28%; tannins, 6-53%; total nitrogen, 1-54°%; protein, 9-63%; 
fibre, 29:55%; ash, 15-53%. Ceryl alcohol, various higher fatty 
acids, and a phytosterol, m. p. 133°, were isolated on hydrolysis 
of the fat; whilst resin acids, phlobaphens, invert-sugar, and poly- 
saccharides (yielding galactose, galactonic acid, and pentoses on 
hydrolysis) were also found. 

Menyanthes trifoliata, L. (air-dried), contains: light petroleum 
extract, 4-899; ether extract, 3-13%; alcohol extract, 30-13%; 
tannins, 7-:12%; reducing sugars, 4:09%; total water-soluble 
matter, 38-89%; water-soluble polysaccharides (yielding galactose 
and mannose on hydrolysis), 5-04°%; free acids (as KOH), 2-55% ; 
water-soluble mineral matter, 7-78°%; crude fibre, 20-78%; total 
nitrogen, 1-84°%; total ash, 11-85%. The light petroleum extract 
yielded on hydrolysis a substance, m. p. 144° (acetyl derivative, 
m. p. 61°), ceryl alcohol, a phytosterol, m. p. 162°, carotin, palmitic 
acid, resin acids, choline, and phosphoric acid. The alcohol extract 
contains menyanthin, now thought to have C 58-67%, H 7-74% 
(cf. Lendrich, A., 1892, 1262). On acid hydrolysis, it yields dextrose, 
a levorotatory monosaccharide, and menyanthol, now regarded as 
(C,H, 90),, which yields on oxidation an acid, m. p. 46°, and is 
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either an unsaturated aliphatic aldehyde, or an alicyclic compound 
with a side-chain. Phlobaphens and invert-sugar are found. 
Hypericum perforatum, L., contains in its air-dried stalks and 
leaves: light petroleum extract, 159%; ether extract, 
soluble in 95% alcohol, 16-75%; tannins, 10-85%; total water. 
soluble matter, 33-45%; reducing sugars, 4:02%; soluble poly- 
saccharides (yielding on hydrolysis galactose and pentoses), 5-19%, ; 
soluble mineral matter, 452%; free acids (as KOH), 3-57%; 
pentosans, 10-91%; total nitrogen, 2-44%; protein, 15-25%; 
ash, 11-97%; fibre, 16-96%. On hydrolysis of the fat, the following 
substances were found: ceryl alcohol; the paraffins, C,,H,., 
m. p. 63°, and C,,H.,, m. p. 68°; a phytosterol, m. p. 131°; various 
higher fatty acids, glycerol, and choline. Resin acids, phlobaphens, 
and invert-sugar are present. The flowers contain 12-4% of tannin, 
and known colouring matters, whilst the fruit fat, on hydrolysis, 
yields a mixture of oleic and linoleic acids. From the light petroleum 
fraction of the fruit, and by steam distillation of the whole plant, 
is prepared oil of hypericum (cf. Haensel, Geschdftsber., 1904, I), 
which has d” 0-8778, [«]p -+-25-95°, n? 1-4856, and distils from below 
100° to 178°, when decomposition sets in, leaving a residue which 
solidifies. The physical properties of the fractions distilling at 
25 mm. are tabulated, and the oil contains : an indifferent substance, 
C 66-56%, H 9-19%, decomposing at 170° (bromo derivative, 
m. p. 110—113°); d-pinene and cadinene; and possibly ocimene, 
myrcene (this fraction yielding with sodium a reduction product, 
C,9H,,), gurjunene, aromadendrene, an isovalerate, and 


Chemical Constituents of the Leaves of certain Deciduous 
Trees. K. Fricke (Z. physiol. Chem., 1925, 143, 272—289).— 
In the young leaves there is an accumulation of specific food material, 
nitrogen, potassium, and phosphoric acid, which is greatest before 
flowering. There is a greater amount of sulphur and magnesium 
in the older leaves. In the ageing leaf structural constituents such 
as silica, calcium, and fibrous material increase. There is a return 
of specific food material out of the leaves into the storage organs 
in autumn. 

From the ethereal extract of maple and becch leaves the following 
substances have been isolated: (1) a wax giving cerotic acid on 
saponification, (2) phytosterol, (3) phosphorus- and _ nitrogen- 
containing substances precipitable by alcohol, which give phos- 
phoric acid and also a reducing carbohydrate on acid hydrolysis. 
The ether-soluble phosphorus compounds decrease in quantity as 
the leaf ages. H. D. K. 


Wild Plum (Ximenia americana, Linn.). ANON (J. Dep. Agr. 
Union S. Africa, 1925, 10, 44—46).—The kernels of Ximenia 
americana, Linn., yield an oil, d!5 0-9234, acid value 1-0, saponific- 
ation value 170-7, iodine value 94-8, unsaponifiable matter, 3-1%; 
the residual meal contains water, 7-5% ; proteins, 41:3% ; fat, 1-6%; 
carbohydrates, 38-:0%; fibre, 6-1%; ash, 55%. Alkaloids and 
cyanogenetic glucosides were absent. CHEMICAL ABSTRACTS. 
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Forms of Nitrogen in Lake Waters. B. P. Domogata, 
C. Jupay, and W. H. Prrerrson (J. Biol. Chem., 1925, 63, 269— 
285).—In the water of various inland lakes soluble nitrogen is 
present in the form of ammonia, nitrites, nitrates, amino-acids, and 
proteins, the bottom water being richer than the surface water. 
This nitrogen reaches its maximum in the winter, a specially sharp 
rise, due to an increase in ammonia and nitrates, being observed in 
February; the plankton nitrogen increases as the soluble nitrogen 
decreases in the summer months, with irregularities corresponding 
to the successive growths of different sets of organisms. — 


Occurrence of Amino-acids and Other Organic Nitrogen 
Compounds in Lake Water. W. H. Prrerson, E. B. FRED, 
and B. P. Domocatta (J. Biol. Chem., 1925, 63, 287—295).—Con- 
centrated filtered lake water gives all the usual protein reactions; 
figures are given of the nitrogen partition of the hydrolysis products 
of the residue from the evaporated water and also separate deter- 
minations of tryptophan, tyrosine, histidine, and — “we 


Acidity Produced in Salt Solutions by Sphagnum. M. 
SKENE and G. L. Stuart (Nature, 1925, 115, 605—606).—The acid 
present in a salt solution after shaking with sphagnum is that of 
the salt employed, not humic acids. A. A. E. 


Soil Microbiology. 8S. Winocrapsky (Ann. Inst. Pasteur, 
1925, 39, 299—354; cf. A., 1924, i, 1395).—A review of methods 
and their significance, with particular reference to those evolved 
by the author. O. O. 


Influence of Micro-organisms on the Absorption of 
Nutritive Elements from Scil. J. Sroxnasa (Bull. Assoc. 
Chim. Sucr., 1925, 42, 350—357).—A comparison of the soils of plots 
on which various crops were grown continuously showed, after 
4 years, great differences in the numbers of bacteria present and in 
the amount of carbon dioxide respired per unit weight of soil. A 
lucerne plot yielded the highest figures, sugar-beet came next, 
followed by wheat; all cultivated plots gave very much higher 
figures than an adjoining area left uncultivated. The differences in 
bacterial activity were reflected in the corresponding amounts of 
phosphoric acid and potassium taken up by the different crops from 
the soil. Selective absorption of anions and cations by plants, 
and the significance for nutrition of the differing numbers of bacteria 
to be found in the neighbourhood of the roots of different species 
are also discussed (cf. A., 1924, i, 1018). C. T. G. 


Properties of Urea in the Soil. F. Coururier and S. PER- 
RAUD (Compt. rend., 1925, 180, 1433—1436; cf. Brioux, this vol., 
i, 491).—Urea is not adsorbed from solution by soil under sterile 
conditions ; it is, however, quantitatively converted into ammonium 
salts by the micro-organisms of the soil after 48 hrs. at 17°, and 
after 120 hrs. at 2°. Urea can thus act as a nitrogenous fertiliser 
even at low temperatures. L. F. H. 
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Formation of Thiosulphates at the Expense of Sulphur 
by Micro-organisms of the Soil. G. GuirronNnEau (Compt. 
rend., 1925, 180, 1142—1144; cf. Demolon, A., 1912, ii, 382),— 
Four kinds of micro-organisms were jsolated from soil and placed 
in an appropriate culture medium with precipitated sulphur at 
25° for 16 days. The filtered liquid was practically free from 
sulphate. It was treated successively with cadmium carbonate and 
strontium nitrate to remove sulphides and sulphites. The solution 
then gave tests indicating the presence of thiosulphate. Determin- 
ation of the thiosulphate gave the following results: Soluble 
sulphur (mg. per 1.) determined by iodine 46-5, 19-8, 17-1, 15 for 
the four different micro-organisms. Probably, therefore, thio- 
sulphate is an intermediate product in the slow oxidation of sulphur 
to sulphate in soil. R. A. M. 


Copper Sulphate as Fertiliser. Drnscu (Landw. Jahrb., 
1924, 60, 1389—140; from Chem. Zentr., 1924, ii, 1846).—Copper 
sulphate applied at the rate of 30 kg. per hectare increases the yield 
of barley grain, but frequently depresses the yield of straw. A 
similar effect was produced by steeping the seed corn in 0-1—0-25% 
copper sulphate solution. The effect of copper sulphate in increas- 
ing the production of organic substance is mainly confined to 
carbohydrate formation. Protein formation is apparently unaffected. 
The copper is principally found in the straw, but detectable amounts 
were also found in the grain. G. W. R. 


Lime-requirement of Soils. III. Influence of Soil Reac- 
tion on Biological and Physico-chemical Soil Factors. 0. 
ARRHENIUS (Z. Pflanz. Diing., 1925, 4A, 348—358; cf. this vol., 
i, 490).—Attention is drawn to the variety of soil factors concerned 
with the growth of crops which may be affected by changes in the 
reaction of the soil. In addition to a direct effect upon the higher 
plants, the growth of both nitrifying and nitrogen-fixing bacteria, 
and of many pathogenic organisms is dependent to a large extent 
on the degree of acidity. An increase or decrease in acidity acts 
very differently on different organisms; for example, the optimum 
pu for nodule formation on various Leguminose is by no means 
always the same as the optimum pz for the growth of the host plant. 
Further, the state of combination of phosphoric acid in the soil and 
hence its solubility depends on the pg, as also does the solubility of 
iron and aluminium salts. The infertility of acid soils can very 
rarely be due to aluminium, since only in very acid unoxidised 
soils are toxic amounts of aluminium detectable in solution. Know- 
ledge of soil conditions and of the interaction of various factors 
on plant growth is not yet sufficient to allow of generalisations as 
to the effect of alterations of the reaction of the soil, e.g., by liming; 
each case must be considered individually. C. T. G. 


Action of Silica in Increasing the Yield [of Plants]. 0. 
LEMMERMANN, H. Wixssmany, and K. Samet (Z. Pflanz. Diing., 
1925, 4A, 265—315).—A detailed series of sand-culture experiments 
on the influence of silica on the yield and composition of the ash of 
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a number of different plants. The following are the chief conclusions 
reached. Silica definitely increases the yield of dry matter when. 
there is a deficiency of phosphoric acid. This favourable action is 
not accounted for by a direct effect on plant growth nor does the 
silica merely satisfy the total mineral requirements in absence of 
sufficient phosphoric acid. It does not replace phosphoric acid in 
the nutrition of the plant, but indirectly increases the amount of 
phosphoric acid which can be taken up from the soil and the efficiency 
with which it is utilised. If readily available silica is deficient in 
a soil, the addition of an adequate supply will produce satisfactory 
yields with a smaller application of phosphatic fertiliser than would 
otherwise be the case. Silica apparently exerts a solvent action 
on the phosphate present and renders it more easily available to 
the plant. C.F. 


Action of Silica in Increasing the Yield [of Plants] in Sand 
Cultures with Insufficient Phosphoric Acid. (I) F. DucHon 
(Z. Pflanz. Diing., 1925, 4A, 316—325). (II) O. LEMMERMANN (ibid., 
326—330).—(I) The conclusions of Lemmermann and his col- 
leagues (cf. preceding abstract) are criticised. The increase of yield 
obtained by the use of colloidal silica in sand cultures when phos- 
phoric acid is apparently deficient is considered to be due to a 
favourable effect upon the physical properties of the sand, making 
a more efficient utilisation of the phosphoric acid present possible. 
The use of dung or green manure to improve the physical properties 
of sand reduces the amount of phosphatic fertiliser required to an 
extent at least equal to that brought about by silica. Natural 
soils contain sufficient colloidal material; the use of silica is held to 
have no practical importance. (II) The above criticisms are 
answered. The favourable action of silica, when phosphoric acid 
is deficient, was observed in sand cultures to which humic material 


had been added. 


Effect of Soluble Silicates on Crop Yields and on the Utilis- 
ation of Phosphates. Dernscu (Landw. Jahrb., 1924, 60, 142— 
145; from Chem. Zentr., 1924, ii, 1846).—From pot experiments 
with barley and analysis of the resulting ash, it is shown that when 
easily soluble silicates such as permutite are supplied to plants, 
there is no substitution of phosphoric oxide by silica in the crop, 
but that the soluble silicate induces a stronger growth and greater 
intake of plant food constituents from the soil. Light soils, poor 
in colloidal material, may not fix the added colloidal silicates, and 
an actual silicification of the plant may occur which inhibits the 
circulation.of sap and the absorption of plant food. G. W. R. 


Soil Conditions which Promote Nitrogen Fixation. N. E. 
Winters (J. Amer. Soc. Agron., 1924, 16, 701—716).—In the cases 
examined, the promotion of nitrogen fixation did not increase 
continuously with the amount of limestone, sodium nitrate, 
ammonium sulphate, or calcium nitrate applied. 

CHEMICAL ABSTRACTS. 
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Dispersion of Soil in Water under various Conditions. 
A. N. Port and B. A. Kren (J. Agric. Sci., 1925, 15, 147—161).— 
A study of the dispersion of soil when shaken with water under 
standard conditions. As a measure of the degree of dispersion 
obtained by different treatments, the authors use a dispersion factor 
obtained by allowing a column of suspension to settle for 24 hrs. 
and determining the ratio of the concentration of material in the 
top 8-5 cm. to the total concentration. Disintegration of soil 
aggregates by shaking proceeds continuously, rapidly at first and 
then more slowly. The change with time can be expressed d =a+ 
XK log t, where d is the dispersion factor, ¢ the time, and a and K 
are constants. In a series of experiments using the same shaking 
period, the dispersion factor is found to vary with the original 
concentration of the suspension and also with the initial moisture 
content. With clays, the dispersion factor decreases continuously 
with decrease in initial moisture content, whilst with soils a 
stationary value is reached when the initial moisture content is 
reduced to a certain value. Heating at 100° greatly reduces the 
dispersion factor of clays, whilst in the case of soils such decrease only 
occurs after heating above 110°. The effect of electrolytes is 
examined. Amongst mechanical methods of dispersion, trituration 
with a rubber pestle is most efficient. G. W. R. 


Buffer Action of some Burma Soils. J. CHariton (Mem. 
Dept. Agric. India, 1924, 7, 111—121).—The buffer action of a 
number of soils was measured by shaking the soil with varying 
quantities of acid and alkali, and determining the pg value of the 
resulting suspension. From titration curves showing the relation- 
ship between these two quantities, the lime requirements of the soils 
were determined. The titration curves have the additional value 
of recording reserve buffering capacity against ee — 

Influence of Grain Growing on the Nitrogen and Organic 
Matter Content of the Western Prairie Soils of Canada. 
F. T. Sautr (J. Agric. Sci., 1925, 15, 162—177).—The author has 
investigated the effect of long-continued arable cultivation with 
grain on the amounts of nitrogen and organic matter in prairie soil. 
The results indicate a depletion in these soil constituents. There 
is evidence that the rate of loss tends to diminish so that eventually 
an equilibrium may be reached. Losses in nitrogen and organic 
matter may be neutraiised by introducing grass, clover, and forage 
crops into the rotation. G. W. R. 


Application and Importance of Electrometric Titration 
to the Determination of Soil Reactivity. H. Nixuas and A. 
Hock (Z. angew. Chem., 1925, 38, 195—199).—The measurement of 
pu for soil suspensions is described. The graphs of pg against the 
amount of alkali added during electrometric titration fall into two 
classes; their interpretation in terms of soil reactivity is discussed 
in detail. [Cf. B., 1925, June 26th,] 8. K. T. 
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Organic Chemistry. 


Crystallising Point of Paraffin Wax. A. P. ByJERREGAARD 
(Ind. Eng. Chem., 1925, 17, 507).—Using the American m. p. 
method for paraffin waxes of different origin (temperature of 
separation of first crystals) and the English method (mean temper- 
ature of solidification of the main quantity) considerable and 
inconsistent differences are noted, depending on the composition 
of the wax with regard to the relative amounts of homologues of 
higher and intermediate m. p. and the difference between their 
m.p. [Cf. B., 1925, 489.] D. G. H. 


Ethylenic Peroxides. Oxygenase of the Bach-Chodat 
System. O. FERNANDEZ (Anal. Fis. Quim., 1925, 23, 181— 
185; cf. A., 1921, i, 485).—Ethylenic compounds which can com- 
bine with an atom of oxygen by means of their double linkings, 
yield unstable peroxides which give the guaiacol reaction with 
peroxydases, in the same manner as the oxides of alkaloids. Certain 
vegetable oils, including some volatile oils, and ovolecithin yield 
such peroxides on treatment with hydrogen peroxide below 80°. 
Peroxides of this type are also obtained from ethyl cinnamate, 
styryl methyl ketone, and phenyl styryl ketone, respectively. 7 

G. W. 


Liquid Hydrocarbons Obtained in the Compression of 
Oil Gas. P. Lewis-DaLeE (J. Soc. Chem. Ind., 1925, 44, 189— 
194T).—Oil obtained by compressing oil-gas at 10 atm. had the 
following characteristics: d 0-84, np 1-47, iodine value 70, calorific 
value 23,000 B.Th.U. It contained approximately 20° of olefines 
(b. p. below 70°), 30° of benzene and toluene (mainly benzene), 
30% of naphthenes, b. p. 70—120°, and 20° of higher benzene 
derivatives and polymerised olefines. Traces of a monoalkyl- 
acetylene, probably At-butinene, were detected in the lowest boiling 
fractions, and the vapour densities etc. of the lower fractions 
indicated the presence of amylenes and olefines of the C;H, series, 
the iodine values indicating the presence of amylenes, C;H, 9, rather 

‘than the C;H, compounds. Traces of hexinenes appeared to be 
‘present in the benzene fraction. These results are in agreement 
with those of Armstrong and Miller (T., 1886, 49, 74) but separation 
{was readily effected by fractional distillation only. R. B. 


__ Electron Displacement in Carbon Compounds. III. 
Polarity Differences in Carbon-Hydrogen Unions. H. J. 
“\Lucas, T. P. Smmpson, and J. M. Carrer (J. Amer. Chem. Soc., 
)1925, 47, 1462—1469)—The action of alcoholic potassium hydr- 
-oxide on £-bromobutane affords cis- (86%) and trans- (14%) 

®-butenes, whilst §-bromopentane yields similarly A*-pentene 
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(71°%} ‘and At-pentene (29%). An explanation of these results 


.'from-the point of view of electron displacement is given. It is 
‘-Buggested that, in a substitution process, the position of an enterin 
: substituent will be that at which electrons are least firmly held by 


carbon, and a suitable notation is suggested to indicate the direction 
of electron displacements, due, for example, to the difference in 
attraction for electrons between hydrogen and a methyl group. 
@-Bromobutane does not undergo rearrangement at 140°. 


F. G. W. 


Electron Displacement in Carbon Compounds. _ IL. 
Hydrogen Bromide and A’-Pentene. H. J. Lucas and H. W. 
Moyss (J. Amer. Chem. Soc., 1925, 47, 1459—1461; cf. this vol., 
i, 2).—y-Bromopentane, prepared by the action of hydrobromic 
acid on the corresponding alcohol, has b. p. 118—118-2°/745 mm., 
1-4443, n® 1-4427, nj) 1-4400, ni? 1-4351, nj? 1-4322 (cf. Rozanov, 
A., 1917, i, 84). The action of hydrogen bromide on A*-pentene 
in glacial acetic acid yields y- and §-bromopentanes in the pro- 
portion 78: 22, with a possible variation of 8%. This result is in 
harmony with the hypothesis of electron displacement, but not 
with that of alternately polarised carbon atoms. F. G. W. 


Preparation of True Acetylenic Hydrocarbons. BourGusEL 
(Ann. Chim., 1925, [x], 3, 191—235, 325—389).—-Ground sodamide 
suspended in a suitable solvent is used to withdraw the elements 
of hydrogen halide from halogenated ethylenic hydrocarbons. A 
temperature of 110—160° is necessary. The acetylenes are pro- 
duced as combinations of the type CRiC-‘NH,Na, which on decom- 
position with water yield the pure, non-polymerised hydrocarbons 
in good yields (50—85%). With the symmetrical dibromides 
the ethylenes CHR:CHR’ are also formed. Sodamide also brings 
about molecular transformations; thus A®- and Av-octinines are 
converted into the true octinine, and in this way higher acetylenes 
may be prepared from lower homologues after methylation : 
CR:CH —> CR:CMe CH,R-C:CH. 

Details are given for the preparation of many acetylenes and 
their derivatives, including the following: A’-octinene, CBuiCEt, 
b. p. 131—132°, d® 0-755, nj} 1-430; A8-noninene, b. p. 161° (corr.), 
d” 0-768, nj 1-434; A*-cyclohexylbutinene, b. p. 
77° (14 mm.), 0-855, 1-471; A+-cyclohexylbutinene, b. p. 70° 
(17 mm.), d” 0-845, n%® 1-4615; A8-cyclohexylpentinene, b. p. 93° 
(17 mm.), 0-857, nif 14710; At-cyclohezylpentinene, b. p. 84° 
(16 mm.), d” 0-846, n® 1-4625 ; A°-cyclohexylhexinene, b. p. 109—110° 
(17 mm.), d” 0-853, nj} 1-4710 ; As-cycloherylinene, b. p. 101° (17 mm.), 
d” 0-846, ni 1-463; y-methoxyallene, b. p. 100—101°, 0-856, 
ni, 1-424; By-dichloropentane; y8-dichloroheptane; Ay-heptene, b. p. 
97—98° ; cyclohexylbutinoic acid, m. p. 69—71°; cyclohexylpentinoic 
acid, m. p. 37-5—39°; cycloherylhexinoic acid, m. p. about 30°; 
cyclohexylheptinoic acid, m. p. 40—41°; phenylbutinoic acid. The 
following revised boiling points are given: nonane, 151° (corr.); 
methyl n-propyl ketone, 91—92°; true octinene, 127—127-5° 
(corr.). &. 
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Dependence of Rotatory Power on Chemical Constitution. 
XXVI. Four Alcohols containing the Vinyl Group and some 
Esters derived therefrom. J. KEnNyon and D. R. SNELLGROVE 
(J. Chem. Soc., 1925, 127, 1169—1181).—The first four members 
of the homologous series of unsaturated alcohols of the general 
formula CH,:CH-CHR’OH have been prepared in optically active 
forms, and their rotatory powers compared with those of the corre- 
sponding saturated alcohols, in order to ascertain the effect of the 
ethylenic linking. This linking causes marked exaltation of 
optical activity, but in the case of the corresponding hydrogen 
phthalates of these alcohols this effect is considerably reduced or 
suppressed. The rotatory power of the alcohols and certain of 
their esters has been determined for a considerable number of 
wave-lengths by visual and photographic methods. A one-term 
equation gives calculated values for ky and %) in close agreement 
with the experimental figures. Unsaturation increases the value 
of A), and this is also increased in the “‘ vinyl” series with rise in 
molecular weight, but diminishes in the ‘ethyl’ series. The 
specific and molecular rotations have been determined in the 
homogeneous state, in various solvents, and at different temper- 
atures. The presence of the double bond causes an increase in 
the refractive index, and the density is also greater in the unsaturated 
series. 

dl-Methylvinylearbinol was converted into the hydrogen phthalate, 
m. p. 5°, from which, by fractional crystallisation of the brucine 
salt, m. p. 120—122°, there was obtained d-methylvinylcarbinyl 
hydrogen phthalate, m. p. 52—53°, [«]p +40-5° (ethyl alcohol); the 
l-hydrogen phthalate has m. p. 52—53° and [«], —40-6°. dl-Hthyl- 
vinylcarbinyl hydrogen phthalate was resolved by means of the 
strychnine salt, m. p. 159—160°, giving the d-hydrogen phthalate, 
-+26-2°. Resolution of dl-n-propylvinylcarbinyl hydrogen 
phthalate, m. p. 62—63°, by repeated crystallisation of the strychnine 
salt, m. p. 164—166°, until this was optically pure (m. p. 170—172°), 
gave the l-hydrogen phthalate having m. p. 58—60° and [«]) —16-05° 
(ethyl alcohol); the brucine salt has m. p. 118—120°. The 1]-n-butyl- 
vinylearbinyl hydrogen phthalate, m. p. 50—52°, [«]p —12-6° (ethyl 
alcohol), was obtained by resolution of the strychnine salt, m. p. 
174—176°, and the d-n-butylvinylcarbinyl hydrogen phthalate, m. p. 
50—52°, [«]p +12-6°, from the morphine salt, m. p. 114— 
116°. 

Esters prepared from the optically active unsaturated alcohols 
have specific rotations of opposite sign to the alcohol from which 
derived; thus, 1-n-butylvinylcarbinol has —25-0°, and the 
acetate, b. p. 165—167°/760 mm., has [«], +4-36°. The following 
esters have also been obtained, and boiling points recorded at 
760 mm.: formate, b. p. 115-5—116-5°, and acetate, b. p. 126-5—- 
127-5°, of d-ethylvinylcarbinol, formate, b. p. 155—157°, n-butyrate, 
b. p. 198—200°, and benzoate, b. p. 152—153°/18 mm. of d-n-butyl- 
vinylearbinol. Reduction of /-n-butylvinylearbinol to the corre- 
sponding saturated alcohol showed no change in the sign of optical 
rotation. C. J. &. 
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Synthetic Rhodinol. V. Grignarp and R. Escovurrov (Bull. 
Soc. chim., 1925, [iv], 37, 542—545).—Hydrogenation of 8-geraniol, 
b. p. 114—115°/12 mm., nj} 1-47628, is effected by shaking its 
solution in anhydrous ether with hydrogen in presence of platinum. 
black until 1 mol. is absorbed per mol. of alcohol. The racemic 
rhodinol which results has b. p. 107—108°/12 mm., nj}? 1-45147, 
d,, 08513, and is converted by cyanic acid (cf. Behal, A., 1919, ii, 
301) into the allophanate, m. p. 111—111-5°. Since ozonisation 
yields acetone and no levulaldehyde it must be §-rhodinol, 
CMe,:CH-CH,°CH,*CHMe-CH,°CH,°OH, and it is identical with 
that of Bouveault and Gourmand (A., 1904, i, 756). Ozonisation 
of natural citronellol gives a mixture of formaldehyde and acetone, 


whence it is concluded to be a mixture of the « and @ forms. 


Selective Hydrogenation of Geraniol. V. GricNaRD and 
R. Escovurrov (Bull. Soc. chim., 1925, [iv], 37, 546—548).—When 
geraniol, b. p. 114—117°/12 mm., is shaken at 80—95° with hydrogen 
in presence of nickel (reduced at 280—290°), until 1 mol. per mol. 
of alcohol is absorbed, the chief product is (a) racemic “ citronellol 
(Ni),” b. p. 114-5—116°/20 mm., nj} 1-4463, d}, 0-8420 (which with 
cyanic acid gives an allophanate, m. p. 112—113°), (b) a second 
fraction (containing dimethyloctanol?), and (c) a fraction, b. p. 
118—123°, n¥* 1-4550. From the results of ozonisation it is 
calculated that Java geraniol contains 22-5% of the « and 82-5% 
of the 6 form, and that citronellol (Ni) contains 17-5% of the « 
form, whilst “‘ citronellol (Pt)”’ [the rhodinol of the preceding 
abstract] contains 18% of the « and 85:5% of the § form. 
By a modified preparation of citronellol (Pt), it contains only 15% 
of the « form and its allophanate has m. p. 113-5° instead of 111— 
111-5°. F. M. H. 


Unsaponifiable Matter of Arctic Sperm Oil. M. Tsusimorto 
(Chem. Umschau, 1925, 32, 127—128).—Arctic sperm oil yields 
43-2 of unsaponifiable matter, which consists of cholesterol, 
0-4%; oleyl alcohol, above 70%; and cetyl alcohol. [Cf. B., 
July 26th.] B. F. 


Production and Occurrence of Acetylmethylcarbinol in 
Vinegar. V. ‘t Hoorr (Chem. Weekblad, 1925, 22, 272— 
276).—Examination of a large number of samples of vinegar showed 


that all those prepared by the slow oxidation methods from fruit | 
juices which had been subjected to alcoholic fermentation contained © 
the carbinol, which results from oxidation of the butane-fy-diol — 


formed in the fermentation, and possibly to a smaller extent from 
biochemical condensation of acetaldehyde formed in the oxidation. 
Artificial vinegars or those prepared by rapid oxidation of alcoholic 
liquors do not contain the alcohol. The method of Lemoigne 
(A., 1920, ii, 198) gives a simple means of distinguishing the various 
-kinds of vinegar, and may be employed for the determination of 
the acetylmethylcarbinol present, which may be used as a test 
of the quality of commercial vinegar. 8.1L L. 


F. M. H. 
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Preparation of Methylalkylglycerols. RK. and G. 
Moret (Compt. rend., 1925, 180, 1408—1410).—Three methods 
of preparation of the simpler methylalkylglycerols from the corre- 
sponding alkylpropenylcarbinols have been studied quantitatively ; 
these methods are (i) oxidation with potassium permanganate 
(Reif, A., 1908, i, 847), (ii) preparation and subsequent hydrolysis 
of the chlorohydrin (Pastureau and Bernard, A., 1923, i, 646), and 
(iii) preparation of the dibromohydrin, treatment of this with 

otassium acetate, and hydrolysis of the diacetate by treatment 
with methyl! alcohol (cf. Delaby, A., 1923, i, 84, 85). The yields 
obtained were about 18%, 12%, and 37%, respectively. Methyl-n- 
propylglycerol (heptane-Byés-triol), b. p. 162—164°/25 mm., has been 
obtained by the last-named method. L. F. H. 


Spontaneous Decomposition of Lecithin. 8. Kato and 
O. SHinopa (Mem. Coll. Sci. Kyoto, 1924, 7, 339—343).—Ovo- 
lecithin (Merck) undergoes spontaneous decomposition on long 
keeping. The fatty acids are gradually separated, leaving a 
substance rich in phosphorus and nitrogen but poor in carbon and 
hydrogen. C. &. 


Mutarotation. VI. Solution Volumes and Refraction 
Constants of some Polyhydric Alcohols. C. N. Ruser, 
T. SORENSEN, and K. THORKELSEN (Ber., 1925, 58, [B], 964—970; 
ef. this vol., i, 8).—The molecular solution volumes at infinite dilu- 
tion at 20° of sorbitol, dulcitol, mannitol, inactive erythritol, 
glyceroi, and ethylene glycol are 117-86, 118-36, 118-76, 86-49, 
70-59, and 54-28 ml., respectively. It is thus established that 
differences in configuration cause a difference in the molecular 
volume. Comparison of the constants of sorbitol, «- and $-dextrose, 
and 8-levulose shows that the dextroses and levulose when crystal- 
line cannot possibly be truly aldehydic or ketonic, respectively. The 
refraction constants are also recorded. In spite of differences 
in configuration, mannitol, dulcitol, and sorbitol have almost 
identical refraction constants, so that the latter, in contrast to the 
solution volumes, are not suited to the detection of configurative 
differences of polyhydric alcohols. Solutions of the hexahydroxy 
alcohols of identical concentration have different indexes of refrac- 
tion, but this appears merely as a consequence of the difference in 
solution volume. Among the hexahydroxy alcohols, the index 
of refraction is a linear function of the concentration. The densities 
and optical properties of solutions of the alcohols do not appear to 
be affected by the age of the solutions. H. W. 


Oxidation of the Sugar Alcohols from the Stereochemical 
Point of View. E. VotoéeK and R. Luxss (Rec. trav. chim., 
1925, 44, 345—351).—When d-sorbitol is oxidised by means of 
bromine in sodium carbonate solution the four products required 
by stereochemical theory, viz., d-glucose, d-fructose, J-gulose, and 


.L-sorbose, are all obtained and may be separated by the difference 


in the solubilities of their osazones in acetone. The gulosazone 
(=sorbosazone) is exceedingly soluble and can be extracted from 
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the evaporated mother-liquor with 25% alcohol. By analogy, 
l-arabinol will yield, on oxidation, two pentoses, l/-arabinose and 
l-lyxose, and this affords an explanation of the large divergence 
in the results obtained when the arabinose in the product is deter- 
mined by precipitation as the phenylhydrazone, and by distillation 
with 12% hydrochloric acid and precipitation of the furfural- 
dehyde produced by phloroglucinol, respectively. J. W. B. 


Solutions of Mannito-aluminates. P. HERASYMENKO (Rec. 
trav. chim., 1925, 44, 435—446).—The complex ions formed in 
aqueous alkaline solutions containing an aluminate and mannitol 
were investigated by means of cryoscopic and conductivity measure- 
ments, and the results show that several complexes are formed 
depending largely on the concentrations of hydroxyl ions present 
in the solution; the inability of Hanus and Quadrat (A., 1909, 
i, 762) to prove the formation of complexes between polyhydric 
alcohols and aluminates is explained by the small concentration 
of hydroxy] ions in their ammoniacal solutions. When the changes 
in the freezing points are plotted against the total concentration 
of added mannitol, the majority of the curves exhibit a maximum 
corresponding with complex formation. In solutions where the 
concentration of the aluminate ions is less than that of the hydroxyl 
ions, this maximum is reached when the total concentration of the 
mannitol corresponds to half the sum of the concentrations of 
aluminate and hydroxyl ions and is independent of the concen- 
tration of the aluminate. The first addition of mannitol to dilute 
solutions gives rise, therefore, to the formation of complexes which 
may be represented thus: Al(OH),’+M > [Al(OH),-MOH’]; 
Al(OH),’+M-+OH’ the prevailing one 
being the latter dibasic anion. When the initial concentration 
of the aluminate ions is greater than that of the hydroxyl ions, 
separation of aluminium hydroxide always occurs before the 
mannitol concentration corresponding to the maximum on the curve 
is reached, this being due to the withdrawal of hydroxyl] ions from 
the aluminate ion which is effected when the quantity of the former 
ion available to combine with the mannitol molecule becomes 
insufficient to keep the alumina in solution. In the most concen- 
trated solutions the formation of complex ions occurs thus: 
Al(OH),’+20H’+M —> complex anion. Conductivity measure- 
ments show that although the complex acid has a much greater 
stability than aluminic acid, the difference in “ strength ” is not 
great, the dissociation of the complex being of the order of 3 x 10°. 

J. W. B. 


Preparation of Halogen-substituted Ethers. H. P. Foran 
(J. Soc. Chem. Ind., 1925, 44, 173—1741T).—Chloromethyl ethyl 
ether, b. p. 79-6°, is obtained in 42—44% yield by passing dry 
hydrogen chloride to saturation into absolute alcohol half-saturated 
with formaldehyde, the temperature being kept below 65°, as com- 
pared with 4—8%, yields by Henry’s method (A., 1885, 882; Favre, 
A., 1895, i, 14). 8-Bromodiethyl ether, b. p. 128°, is obtained 
in 43% yield by refluxing sodium ethoxide with 0-8 mol. of ethylene 
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dibromide, and fractionally distilling, after filtration from sodium 
bromide. About 10% of the ethylene dibromide is converted into 
diethyl glycol. R. B. 


1 Hypochlorites. O. G. BackrBrre (J. S. Afr. Chem. 
Inst., 1925, 8, 32—35; cf. T., 1923, 123, 2999; A., 1924, i, 703).— 
A résumé of work already published. B. F. 


Chlorosulphonic Acid Esters. W. Travuse [with P. Baum- 
GARTEN, L. BarERMANN, W. Lance, and R. JustH] (Z. angew. 
Chem., 1925, 38, 441—444).—Esters of chlorosulphonic acid act 
as alkylating agents on aqueous suspensions of aniline in presence 
of alkali or alkaline-earth hydroxides or carbonates. The reaction 
is complex, the ethyl ester producing at 0° mono- and di-ethylaniline 
together with salts of phenyl- and phenylethyl-sulphamic acids. 
The last-named may possibly be formed from ethyl phenylsulphamate 
by autoalkylation. Methyl chlorosulphonate acts similarly, although 
at a temperature of not less than 15—20° the whole of the aniline 
is converted into the sulphamic acid. Chlorosulphonic esters, 
alkyl halides, and particularly alkyl sulphates, alkylate phenyl- 
sulphamic acid. Aniline may thus be converted simply and com- 
pletely into methylaniline by the successive actions of methyl 
chlorosulphonate and methyl sulphate, followed by fission of the 
sulphamic acid. From the mixture obtained by the action of the 
ethyl ester on aniline, the ethylanilines may be converted into 
diethylaniline, whilst the mixture of phenyl- and phenylethyl- 
sulphamic acids left in the alkaline solution may then be converted 
into methylaniline. Ethyl chlorosulphonate alkylates and also partly 
sulphonates an aqueous solution of monoalkylaniline in presence 
of alkali, but aliphatic amines are only alkylated. Alkylation of 
phenol is carried out only in presence of alkali, a yield of 75% of 
phenetole being so obtained. The esters of chlorosulphonic acid 
may be used for alkylating potassium salts of hydroxylamine- 
disulphonic acid and imidodisulphonic acid as well as disodium 
cyanamide. Ethyl chlorosulphonate is decomposed by hydro- 
chloric acid to give a large proportion of ethyl chloride, the pro- 
portion of this substance obtained being almost quantitative when 
fuming acid is employed. Hydrobromic acid forms much ethyl 
bromide and but little ethyl chloride, indicating that the bulk of 
the halide is formed by union of the alkyl group with the halogen 
atom of the acid. A. CouUsEN. 


Organo-magnesium Compounds. Reaction between Mag- 
nesium and Acyl Halides. D. V. TistcHenKo (Bull. Soc. 
chim., 1925, [iv], 37, 623—637).—Acyl bromides react with 
magnesium in dry ether, although the chlorides do not react (cf. 
Staudinger, A., 1908, i, 654), yielding organo-magnesium compounds 
of the type R-CO-MgBr. The velocity of reaction increases with 
mol. wt. of the acyl group in the series acetyl —> isovaleryl. On 
treatment with water the magnesium acyl bromides are decomposed, 
yielding aldehydes or their condensation products. Ethyl formate 
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and oxalate, carbon dioxide, toluonitrile, and halides such as benzyl 
chloride, ethyl iodide, amyl bromide, or bromobenzene are without 
action. With ketones, benzaldehyde, acetic anhydride, or methy| 
sulphate, reaction apparently occurs, but the product on treatment 
with water yields only the normal decomposition products of the 
magnesium acyl bromide and the reagent applied. Carbonyl 
chloride reacts immediately, with precipitation of magnesium 
chlorobromide and formation of a reddish, unstable ethereal 
solution, containing much hydrogen chloride, which resinifies on 
treatment with alkali. Bromine reacts violently, yielding a 
diketone, an ester, and ethyl bromide, probably thus : R*-CO-MgBr+ 
Br, = R-COBr + MgBr,; R-COBr + R-CO-MgBr = R-CO-CO-R + 
MgBr,; Oxalyl bromide 
yields the same products. Magnesium acetyl bromide under these 
conditions yields 25°% of acetic acid in addition to 30°, of ethyl 
acetate, ethyl bromide, and a tar (40%) yielding diacetyl on treat- 
ment with sulphuric acid. 

Acetyl bromide and magnesium (1 atom) in 6 vols. of ether yield 
an oil which on decomposition with water gives ethyl acetate (35°), 
diacetyl (25—30°), and a quantity of resin. If 1 vol. of ether is 
used and the violent reaction is modified by the addition of a few 
drops of mercury, the reaction product on treatment with water 
yields acetaldehyde, ethyl acetate (80%), traces of diacetyl, and 
crotonaldehyde (10°). The three last compounds are formed by 
condensation of the acetaldehyde first produced. Addition of 
acetyl chloride to the magnesium acetyl bromide modifies slightly its 
decomposition by water, increasing the yield of crotonaldehyde to 
20%, whilst similarly methyl sulphate increases the proportion of 
acetaldehyde to 10%. «soButyryl bromide and magnesium similarly | 
give a yellowish-brown oil, which on decomposition with water yields | 
isobutaldehyde, a fraction (30°%) consisting mainly of isobutyroin, 
probably contaminated with a little ditsobutyryl, an intermediate 
fraction, isobutyroin isobutyrate (30%), and the diisobutyrate of 
Be-dimethylhexene-yé-diol (5%). Magnesium and _ isovaleryl 
bromide react very readily and the solution on decomposition with 


water or dilute acid yields isovaleraldehyde, 5-methyl-$-isopropyl- 


As-pentenaldehyde, isovaleroin isovalerate, and the diisovalerate of | 


the first two fractions representing 


70% of the yield. If a second molecule of isovaleryl bromide is 
added to the magnesium isovaleryl bromide and the product 
decomposed with water ethyl isovalerate (22%) and the corres- 
ponding quantity of ethyl bromide, diisovaleryl, b. p. 77-5—78°/14 
mm., 0-931 (phenylhydrazone, m. p. 178°), isovaleroin iso- 
valerate and the diisovalerate of ditsobutylacetylene glycol are 
produced. The yield of diketone amounts to 42° of theory if the 
second molecule of isovaleryl chloride is added promptly and 
prolonged heating of the magnesium compound avoided. Benzoyl 
bromide reacts rapidly with magnesium in the presence of ether 
but the action is checked through the formation of a viscous 
precipitate which on treatment with water yields only benzoic acid 
and resinous products. R. B. 
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Action of Acid Chlorides on Trimethylamine. L. W. 
Jones and H. F. WHaLen.—(See i, 801.) 


Sudden Pyrogenic Decomposition of Methyl Formate at 
a High Temperature. (MLLE.) E. Peytrat (Bull. Soc. chim., 
1925, [iv], 37, 562—568).—When the vapour of methyl formate 
is passed through a platinum tube at 1150°, the chief products are 
formaldehyde, carbon monoxide, hydrogen, and methyl alcohol, 
together with carbon dioxide and methane. From determinations 
of the quantities of the various products, it is concluded that the 
primary decomposition is : H-~CO,Me=2H-CHO, and this is followed 
by decomposition of part of the formaldehyde : H-CHO=CO-+ Hj. 
The relatively less production of hydrogen as compared with carbon 
monoxide is due to its absorption in partial hydrogenation of the 
formaldehyde : H-CHO+H, == MeOH. The reaction, H*CO.Me= 
CO,+CH,, is of minor importance. F. M. H. 


Rambutan Tallow as Source of n-Eicosoic Acid. G. T. 
Morean and E. Hotmss (J. Soc. Chem. Ind., 1925, 44, 2197).— 
n-Kicosoic acid, C,g,Hs9*CO,H, was prepared from the glycerides 
present in Rambutan tallow extracted from seeds of Nepheliwm 
lappaceum obtained from Singapore and Calicut, in addition to 
those obtained from Ceylon (cf. ibid., 1924, 43, 3467). L. A. C. 


Acceleration of the Drying of Fatty Oils by Driers. A. 
Ersner and F. (Chem. Umschau, 1925, 32, 81—95, 
97—110).—From experiments on the drying of raw and boiled oils 
under scrupulously uniform conditions, it is concluded that the 
autocatalytic agent is the aldehyde peroxide primarily formed. 
Experiments with introduced catalysts lead to the following con- 
clusions. Metals and metallic oxides act through their fatty acid 
salts. The effectiveness of different driers depends on the metal 
employed and on the solubility of its fatty acid salt in the oil to be 
dried, but not at all on the nature of the acid residue. Cobalt salts 
of fatty acids are found to be the quickest driers; manganese salts 
come next in efficiency, but are very sensitive to atmospheric 
moisture unless corrected in this respect by the addition of lead 
(optimum proportions appear to be those of the respective atomic 
weights). Resinates are more efficient than linoleates owing to 
their greater solubility. The speed of drying varies as the amount 
of metal present in soluble form, and follows the usual temperature 
law, doubling with every rise of 10°. Quick drying, however, is 
often followed by softening. The efficiency of lead driers used in 
oil-boiling follows the decreasing order PbO, Pb,O,, PbO,. The 
loss of drying activity on the maturing of boiled oil is attributed 
to the precipitation of drier by incidence of low temperatures, to 
reaction between the soluble lead salt of the drier with free saturated 
acid and resultant precipitation of insoluble lead salts of the latter, 
and finally to the formation of relatively insoluble lead salts of 
hydroxy-fatty acids by oxidation. It is shown that the usual 
increase of weight on exposure curves of drying oils are of little value 
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as interpreting the progress of oxidation, since the changes measured 
depend on several simultaneous reactions which are influenced to 
different degrees by external factors, particularly the incident light, 
On experimental evidence, Fokin’s hypothesis of semi-molecular 
absorption of oxygen in boiled oils is rejected, as well as a similar 
explanation of the small increase in weight on exposure of certain 
so-called non-drying linseed oils. Such behaviour is completely 
explained by their slow rate of drying. That driers function not 
merely indirectly by catalysing the formation of aldehyde peroxides, 
but that in the form of ‘‘ moloxides”’ they take a direct part in the 
transference of oxygen, seems probable. ([Cf. B., 1925, re) . 


Chromic Acid Oxidation and Molecular Structure. Tariric 
and Stearolic Acid Derivatives. L. J. Stmon (Compt. rend., 
1925, 180, 1405—1407; cf. A., 1923, i, 81, 908, ii, 432; 1924, ii, 
567; this vol., i, 505)—On analysis by oxidation with chromic 
acid there is a carbon deficiency of nearly two atoms of carbon per 
molecule of the straight-chain acids: stearic, tariric, tarelaidic, 
taroleic, ketotariric, diketotariric, stearolic, elaidic, oleic, keto- 
stearic, dihydroxystearic, and behenolic acids. In derivatives of 
these acids containing more than one chain of carbon atoms, e.g., the 
ethyl esters and the glycerides, there is a carbon deficiency of nearly 
two atoms for every carbon chain in the molecule. The carbon 
deficiency is attributed to formation of acetic acid which is not 
attacked by the oxidising agent. L. F. H. 


Constitution of Natural Unsaturated Fatty Acids. II. 
Acids present in a South Georgia Whale Oil. E. F. Arn- 
sTRONG and T. P. Hizpircu (J. Soc. Chem. Ind., 1925, 44, 180—189r; 
ef. this vol., i, 504).—By the use of the methods recently developed 
(this vol., i, 353, 355), the authors show that the unsaturated acids 
from a South Georgia whale oil of good quality comprise : myrist- 
oleic acids (l—1-5%, mainly A‘-tetradecenoic acid, with a smaller | 
amount of the or A’-acid); palmitoleic acid (15%), entirely 
A‘-hexadecenoic acid; oleic acids (35%), consisting of about 95°% 
of A‘-octadecenoic acid and not more than 5% of an isomeric acid, | 
probably A?-octadecenoic acid. Highly unsaturated acids of the © 
series with 20 and 22 carbon atoms are also present and none of | 
these polyethylenic acids contains a double bond nearer the © 
carboxyl group than the A‘-position; much of the unsaturation 
commences further along the chain and is between the 9th and 20th 
vor 11th and 22nd carbon atom. The average total unsaturation in 
these acids containing 20 and 22 carbon atoms amounts to the 
equivalent of 4 or 5 ethylenic linkings. Tsujimoto’s myristoleic acid 
{A., 1923, i, 297) was not detected. R. B. 


Occurrence of Highly Unsaturated Acids in Alge. M. 
Tsvusimoto (Chem. Umschau, 1925, 32, 125—126).—The ether 
extracts of seven species of alge were hydrolysed, and yielded 
unsaturated acids. Laminaria japonica, Aresch, and Sargassum 
sagamianum, Yendo, contain the acid C,,H3,0, (bromo derivative, 
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Cy2H;,0,Br,), yielding on reduction behenic acid, whilst the latter 
plant also contains a trace of clupanodonic acid, C,,H,,0,. The acids 
were purified by precipitation as the ether-insoluble polybromo 
derivatives (yield 0-01—0-05%, of air-dried plant), being regenerated 
from the latter by reduction. BR. F. 


Tautomerism of Dyads. III. Effect of the Triple Linking 
on the Reactivity of Neighbouring Atoms. (Mrs.) E. H. 
Incotp (J. Chem. Soc., 1925, 127, 1199—1206).—When a hydrogen 
atom is attached to an ethylenic carbon atom it is firmly bound, but 
when attached to an acetylenic carbon atom it is easily replaced by 
metals, and in some cases possesses tautomeric mobility. Acetylene- 
dicarboxylic acid is less stable than the monocarboxylic acid con- 
taining a mobile hydrogen atom, since on gently heating with water 
only 1 mol. of carbon dioxide is eliminated. The influence of a 
carbethoxy group can be transmitted through an acetylenic linking 
to the $-carbon atom. The £-carbon atom in ethyl propiolate is 
so reactive that it readily undergoes the Claisen condensation with 
ethyl oxalate. Since amylacetylene does not condense with ethyl 
oxalate the carbethoxy group increases the reactivity of the 
acetylenic hydrogen atom; the phenyl group has a similar, but 
less marked, effect. The products obtained by the Claisen con- 
densation between methyl and ethyl propiolates and oxalic and 
benzoic esters are unstable, and on hydrolysis and reduction pass into 
fully saturated compounds. Thus, methyl propiolate, b. p. 102°/742 
mm., when condensed with methyl oxalate, and the product 
hydrolysed and reduced, gives glutaric acid as the main product; 
oxalic and succinic acids are also formed, as well as a small amount 
of pyrocatechol (due to condensation of the methyl oxalate with 
2 mols. of methyl propiolate). Ethyl propiolate and ethyl 
benzoate, when treated in the same manner, give y-phenylbutyric 
acid. 

Propiolic esters also undergo the Michael addition reaction with 
ethyl fumarate. Ethyl propiolate and ethyl fumarate give a product, 
which when hydrolysed and reduced, yields n-butane-«{6-tri- 
carboxylic acid and a small quantity of muconic acid. 

Ethyl 88-diethoxypropionate, b. p. 206°/755 mm., was obtained by 
the action of alcoholic sodium ethoxide on ethyl propiolate. . 

C. J. S. 


Gattermann’s Synthesis of Aldehydes in the Case of Encls. 
H. Wrevanp and E. Dorrer (Ber., 1925, 58, [B], 818—820).—In 
extension of work on the parallelism between the reactions of 
aliphatic and aromatic compounds (A., 1920, i, 280; 1921, i, 778; 
1922, i, 1033), Gattermann’s method of preparing aldehydes has 
been applied to aliphatic enols. Ethyl acetoacetate dissolved in 
benzene is converted by hydrocyanic acid and hydrogen chloride 
in the presence of aluminium chloride into ethyl «-formiminoaceto- 
acetate hydrochloride, COMe-CH(CO,Et)-CH:NH,HCl, m. p. 106° 
(decomp.). The free ester, b. p. 155°/10 mm., m. p. 50—52°, has 
been described by Claisen (A., 1897, i, 592), who considered it to 
be the amino compound, COMe-C(CO,Et):CH-NH,; the authors 
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discard this conception because the substance does not react with 
nitrous acid. Under similar conditions acetylacetone yields 
formiminoacetoacetone, COMe-CH(CH:NH):COMe, m. p. 144° 
(cf. Claisen, loc. cit.). H. W. 


Catalytic Transmutation of Maleic Acid into Fumaric 
Acid. E. M. Terry and L. EIcHerBercer (J. Amer. Chem. 
Soc., 1925, 47, 1402—1412).—The rates of conversion of maleic acid 
into fumaric acid in aqueous solution at 99-2° under the influence of 
hydrochloric acid, hydrobromic acid, and potassium thiocyanate 
respectively, have been measured. The reaction proceeds without 
formation of by-products, and its velocity is proportional to the 
concentration of the catalyst and to the second power of the original 
concentration of the maleic acid; it is unaffected by any excess of 
fumaric acid originally present. The velocity constant is inde- 
pendent of the concentration of the catalyst except in the case of 
hydrobromic acid, where it increases with increasing concentration 
of the latter. It is suggested that the conversion takes place through 
the primary formation of an additive complex between 1 mo!. of 
maleic acid and 2 mols. of the catalyst, addition taking place at the 
carboxyl groups. This complex then becomes “ activated ” at the 
CC: linking, the active form being represented as an electromeride, 


‘C-C-, which is free to assume the trans configuration. It is con- 
cluded that the stage of activation is the slowest of the series of 


reactions, and is the one of which the velocity is measured. 
F. G. W. 


Oxidation of Fumaric and of Maleic Acid to Tartaric Acid. 
N. A. Minas and E. M. Terry (J. Amer. Chem. Soc., 1925, 47, 
1412—1418).—Fumaric or maleic acid (86 g.), or sodium hydrogen 
maleate to which an equivalent of hydrochloric acid has been added, 
in water (140—150 c.c.) is heated at 50° with sodium or potassium 
chlorate (113 g.) and 10 c.c. of a 1% solution of osmium tetroxide, 
for 5—9 hrs. (cf. Hofmann, Ehrhart, and Schneider, A., 1913, ii, 
609). The catalyst is recovered by extraction with benzene, and 
attention is directed to its volatility and destructive action on 
mucous membranes, especially the eyes. Completion of the 
reaction is indicated by the stability of a test portion of the reaction 
mixture, after removal of the catalyst and neutralisation to litmus, 
to dilute bromine water in presence of excess of sodium bromide: 
decolorisation should not take place in less than 5 mins. The 
respective products, racemic and mesotartaric acids, each con- 
taining not more than 1%, of the other isomeride, are obtained in a 
yield of 97—99-5%, and are isolated by precipitating the barium 
salts from neutral solution, followed by decomposition with an 
equivalent of sulphuric acid. , F. G. W. 


Inversion Phenomena. Stereochemistry of the Tetra- 
hedral Carbon Atom. R. KuuHn and F. Eset (Ber., 1925, 58, 
[B], 919—932).—In confirmation of Lossen’s observations (A., 1906, 
i, 798) it is found that the addition of hypochlorous acid to maleic 


| 
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acid yields exclusively the chloromalic acid, m. p. 145°, which loses 
hydrogen chloride in alkaline solution and passes quantitatively into 
fumarylglycidic acid, m. p. 209°. Since the latter acid is resolvable 
into its optical antipodes by means of morphine it is to be regarded 
as acid. The morphine salt 
of the d-acid has m. p. 180° (decomp.), [«]?} —76-8°. d-trans-Oxido- 
ethylene-«8-dicarboxylic acid, m. p. 180° (corr., decomp.), -+- 100° 
in aqueous solution, and the di-ammoniuwm salt are described. 
]-trans-Oxidoethylene-«8-dicarboxylic acid, prepared from d-tartaric 
acid, has m. p. 180°, [«]j} —100° in water. Contrary to the state- 
ments of Lossen (loc. cit.) and Dakin (A., 1922, i, 143), the addition of 
hypochlorous acid to fumaric acid does not proceed homogeneously ; 
after cautious treatment of the product with alkali hydroxide and 
separation of barium fumarylglycidate the mother-liquors contain 
chloromalic acid II, m. p. 153-5° (more conveniently prepared by 
the action of hydrochloric acid on cis-oxidoethylene-«@-dicarboxylic 
acid) which passes when treated more drastically with sodium 
hydroxide into cis-oxidoethylene-«8-dicarboxylic acid, m. p. 149°, 
of which the potassium hydrogen salt (+-H,O), calcium salt (+2H,0), 
barium salt (+2H,O), and silver salt are described. Attempts to 
resolve the acid into its optical antipodes by means of alkaloids 
were unsuccessful; morphine hydrogen cis-oxidoethylene-«B-di- 
carboxylate has m. p. 180° (decomp.), [«]j} —80-8°. The halogeno- 
malic acids differ very greatly in the readiness with which the 
halogen atom is replaced by the hydroxy group under the influence 
of aqueous sodium hydroxides, the half periods under identical 
conditions for bromomalic acid I, chloromalic acid I, bromomalic 
acid II (m. p. 136°), and chloromalic acid II being >0-5, 18, 600, and » 
about 200,000 mins. respectively. A method is thus afforded for the 
analysis of mixtures of the chloromalic acids. 

Treatment of the trans-glycidic acid with boiling water gives 
a mixture of 37°, of r-tartaric and 63° of mesotartaric acids (cf. 
Lossen, loc. cit.). The cis-acid, on the other hand, in aqueous or 
alkaline solution yields exclusively r-tartaric acid, the change being 
thus comparable with the homogeneous action of hypochlorous acid 
on maleic acid. It appears that cis-compounds add homogeneously 
whereas mixed products arise from trans-substances. The exclusive 
production of r-tartaric acid from the cis-acid is also remarkable 
since, on stereochemical grounds, the formation of mesotartaric acid 
would be predicted. The fragments of the ring do not therefore 
appear ultimately in vicinal positions. Lossen’s chloromalic acid, 
m. p. 145°, is transformed by water into a mixture of r- and meso- 
tartaric acid, whereas the chloromalic acid II, m. p. 153-5°, yields 
exclusively mesotartaric acid. It is therefore possible to convert 
cis-oxidoethylene-«$-dicarboxylic acid directly into r-tartaric acid or 
indirectly through chloromalic acid II into mesotartaric acid. The 
conception of Werner and Pfeiffer that the addition of two hydroxy 
groups in the cis-position during the oxidation of fumaric and 
maleic acid depends on the intermediate formation of cis-oxido- 
ethylene-«$-dicarboxylic acid cannot be maintained. 

The bearing of the authors’ results on the stereochemistry of 
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«f-diols (Nametkin, A., 1923, i, 811), sugars, and the Beckmann 
transformation of oximes (cf. Meisenheimer, A., 1922, i, 152) is 
discussed in detail. The possibility of secondary changes is also 
considered ; these are divided into changes of the first type in which 
unstable molecular complexes produced during the reaction undergo 
transformations which are not shown by the preformed molecule 
under identical external conditions, and those of the second type 
which are suffered by the final products of the reaction and can 
therefore be demonstrated by control experiments. H. W. 


Labile Nature of the Halogen Atom in Organic Compounds. 
XI. Halogenation ot Ethyl Acetylsuccinate. A. K. MacBeru 
and D. Tra (J. Chem. Soc., 1925, 127, 1118—1122).—Reduction 
of the halogen atom in the «-position in 1: 3-ketonic esters by 
means of hydrazine has been applied to halogenated acetylsuccinic 
esters. Bromination of ethyl acetylsuccinate, by drawing air 
and bromine vapour through the cooled ester, gave a product 
containing about 26°% of the «-bromo derivative. When the 
bromination is conducted in chloroform solution, the product is 
mainly the y-derivative, the formation of this being attributed 
to the migration of the halogen atom from the «-position which it 
first enters, induced by the presence of hydrobromic acid. When 
ethyl acetylsuccinate is chlorinated with sulphuryl chloride, ethyl 
a-chloroacetylsuccinate, b. p. 140—142°/12 mm., nj 1-4420, is 
formed; the «-chloro ester is almost quantitatively reduced by 
hydrazine hydrate, with the formation of ethyl 3-methyl-5-pyrazol- 
one-4-acetate, and evolution of nitrogen. Phenylhydrazine reacts 


with ethyl «-chloroacetylsuccinate to yield ethyl 8-carbethoxy- 


y-benzeneazo-A8-pentenoate, CMe(N-NPh):C(CO,Et)-CH,°CO,Et, m. p. 
188°, which on hydrolysis with alcoholic potassium hydroxide forms 
y-benzeneazo-A8-pentenoic acid, CMe(N:NPh):CH-CH,°CO,H, m. p. 
164—165° (decomp.). Ethyl «-bromoacetylsuccinate also reacts 
with phenylhydrazine, but none of the compounds obtained from 
the chloro-ester could be isolated. 

By the action of chlorine on potassium acinitromalonic ester in 
aqueous solution, there is produced ethyl chloronitromalonate, b. p. 
127°/8 mm., which reacts with hydrazine hydrate to form the 
hydrazide of ethyl chloronitroacetate, scarcely any nitrogen being 
evolved. Alcoholic ammonia reacts similarly, yielding the corre- 
sponding ammonio derivative. Polarity effects are here mani- 
fested, since it has been shown previously (T., 1922, 121, 911) that 
the strongly positive bromine atom is readily removed by reduction 
with hydrazine, whereas in the chloro-ester the halogen atom is 
less positive, and the carboethoxy group is eliminated. C. J. S. 


Stereochemistry of «j-Anhydrotetrahydroxyadipic Acids. 
P. A. Levene and H. 8. Smims (J. Biol. Chem., 1925, 63, 351— 
363).—Whereas the dissociation constants of the normal saccharic 
acids are almost identical, those of their «5-anhydro derivatives 
fall into two groups corresponding to a cis and trans configuration ; 
application of the formula of Bjerrum (A., 1923, i, 1059) to the 
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values determined for the two dissociation constants of each of 
these acids indicates a considerably greater distance between the 
carboxyl groups of the trans acids than between those of the cis 
configuration. The «d-anhydro acids show neither mutarotation 
nor lactone formation. Saccharic acid has px, 3:24, px, 4:12; 
mucic acid, px, 3:19, px, 3-99; allomucic acid, px, 3-30, px, 4:16. 
Of the cis acids, -anhydrosaccharic acid has px, 1:98, px, 4:94; 
aj-anhydromucic acid, px, 2-02, px, 4:53. Of the trans configuration, 
aj-anhydromannosaccharic acid has px, 2-81, px, 3-80; «d-anhydro- 
iodosaccharic acid, px, 3-03, px, 4-00. C. R. H. 


Mucic Acid. E. Kuotinska and (Mme.) T. Eprranova (Bull. 
Soc. chim., 1925, [iv], 37, 548—554)—When aqueous mucic acid 
is neutralised with methylamine, evaporation and distillation yield 
the methylamide of 1-methylpyrrole-2-carboxylic acid, together 
with a little 1-methylpyrrole. It is considered that the former is 
produced from the methylamine salt of the half methylamide of 
mucic acid, NHMe*CO-[CH-OH],°CO,NH,Me (I), which is formed 
from mucolactone which is assumed to be present in the mucic 
acid as impurity. In confirmation of this view, it is shown that 
a compound, which is regarded as I, is obtained on neutralisation 
of mucolactone with methylamine; with hydrochloric acid, an 
acid precipitate is formed, from which boiling sodium hydroxide 
eliminates methylamine, whilst dry distillation yields the methyl- 
amide of 1-methylpyrrole-2-carboxylic acid, accompanied by very 
little 1-methylpyrrole. A mucic acid solution prepared at 0° is 
heated, and by titration with alkali the amount of lactonisation 
is determined (cf. Hjelt, A., 1896, i, 596), but the quantity of sodium 
(or barium) hydroxide required to neutralise a solution of pure 
mucic acid, free from lactone, is appreciably less than the theoretical. 
With N-sodium hydroxide, mucic acid gives the slightly soluble 
anhydrous sodium salt, but the salt is more soluble if made from 
freshly-prepared mucic acid. A hydrated sodiwm salt is also 
described. F. M. H. 


Exchange of Functional Groups between Two Molecules. 
Passage of the Alcoholic Function into the Aldehydic Function 
and Inversely. A. VERLEY (Bull. Soc. chim., 1925, [iv], 37, 
537—542).—When an aldehyde is treated with excess of ethyl 
alcohol in presence of aluminium (or magnesium) ethoxide, the 
oe reaction is represented by the equation R:CHO+ 

Me-CHO, whilst Titschenko’s reaction, 
2R-CHO=R-CO-0-CH,R, is secondary. Thus citronellal and 
ethyl alcohol. yield acetaldehyde and, after acidification, citronellol, 
together with ethyl citronellate and citronellyl citronellate; some 
terpenes and sesquiterpenes are produced, but little resin. By 
this method, cinnamyl alcohol may be prepared from cinnamalde- 
hyde. From the products obtained by reaction of geraniol and 
butaldehyde in presence of geranyl aluminate, it is concluded that 
the exchange of functional groups first yields citral and butyl 
alcohol, whilst by Titschenko’s reaction are produced butyl butyrate, 
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geranyl geranate, geranyl butyrate, and butyl geranate. It is 
suggested that the catalytic cycle comprises four stages, of which 
the first consists in the formation of the organo-metallic derivative 
of a hemi-acetal (I), and the second in migration of the group 
‘O-Al(OEt),, thus : 

(I.) Al(OEt),-O-CHR:-O-CH,Me —> (IL) 
Compound II dissociates to give Me*CHO+CH,R-O-Al(OEt), ; 
the latter by reaction with ethyl alcohol forms CH,R-OH+ 
Al(OEt),. Analogous mechanisms are assigned to Titschenko’s 


reaction and to Claisen’s condensation of benzaldehyde with sodium 
benzyloxide. F. M. H. 


Action of Sulphuric Acid and Sulphuric Anhydride on | 


Acetylene Dichlorides. H. Lepousre (Bull. Soc. chim. Belg., 
1925, 34, 133—142).—Sulphuric acid (80—100°%) does not react 
with acetylene dichlorides below 115° and at 120° carbonisation 
begins. Fuming acid containing 50% of free anhydride acts in 
the cold to form chlorosulphoacetaldehyde, the barium salt of 
which was isolated. Sulphuric anhydride with the acetylene 
dichlorides produces in the cold the compound s0, cual 
which is hydrolysed by cold water to chlorosulphoacetaldehyde. 
The potassium salt of the aldehyde on oxidation with cold alkaline 
hydrogen peroxide gives in solution potassium monochlorosulpho- 
acetate. Continued action of water vapour on the aldehyde 
converts it (in presence of 60°, sulphuric acid) largely into chloro- 
acetaldehyde. A. CouseEn. 


Catalysis in Acetal Formation. E. W. Apams and H. 
Apxins (J. Amer. Chem. Soc., 1925, 47, 1358—1367; cf. A., 1923, 
i, 301).—By the use of ferric chloride (4 g.) as catalyst, a 97% 


yield of methylal may be obtained from methyl alcohol (2 mols.) | 
and trioxymethylene (1 mol.). Calcium chloride is a more efficient _ 


catalyst than ferric chloride in the preparation of acetal. The same 
equilibrium point is reached whether calcium chloride or hydrogen 
chloride is used as a catalyst in the preparation of acetals, provided 
the reaction mixture remains homogeneous in both cases. Larger 
yields of acetals are obtained when sufficient calcium chloride is 


present to cause separation of an aqueous salt solution layer, but | 
the greater efficiency of calcium chloride as compared with hydrogen | 


chloride becomes less marked with the higher alcohols and alde- 


hydes. The catalytic power of salts in promoting acetal formation | 


appears to be connected with their ability to form alcoholates. 


All the known catalysts give acid solutions in water, but it is — 


concluded that hydrogen ion is not the actual catalyst, as, for | 


example, zinc chloride is a less efficient catalyst than calcium 


chloride. It is suggested that the catalytic activity is seated in © 


the acid radical of the undissociated salt, but is modified by the 
basic element. The catalysis of 32 acetal condensations was 
investigated, and the following new acetals were prepared: 
n-butylacetal, b. p. 186°; sec.-butylacetal, b. p. 171°; methylbutylal, 
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b. p. 114°; ethylbutylal, b. p. 143°; n-propylbutylal, b. p. 182°; 
isopropylbutylal, b. p. 164°; isobutylbutylal, b. p. 203°; isopropyl- 
propylal, b. p. 146:5°; ethylisobutylal, b. p. 138°; isopropyliso- 
butylal, b. p. 158°; isopropylfurfurylal, b. p. 201°; isopropyl- 
heptylal, b. p. 240°; benzylidenedi-n-butyl ether, b. p. 262°; and 
benzylidenediisobutyl ether, b. p. 255°. A method for preparing 
tert.-butyl alcohol from isobutyl alcohol, through isobutylene, is 
described. F. G. W. 


Relation of Structure, Affinity, and Reactivity in Acetal 
Formation. H. Apxkrins and E. W. Apams (J. Amer. Chem. Soc., 
1925, 47, 1368—1381).—The rates of reaction and equilibrium 
points of 32 acetal condensations are recorded, the reaction mixtures 
being in all cases 1 mol. of alcohol, 0-091 mol. of aldehyde, and 
0-000465 g. of hydrogen chloride as catalyst. The velocity constants 
were calculated as for bimolecular reactions, and from them the 
decreases in free energy (AF) in the formation of acetal from 
aldehyde and alcohol were obtained, the affinity of acetal formation 
being greater the smaller the value of AF. The affinity of acetal 
formation from acetaldehyde and the following alcohols decreases 
in the order: isobutyl, n-butyl, phenylethyl, methyl, n-propyl, 
ethyl, benzyl, sec.-butyl, isopropyl, isoamyl, tert.-butyl, and tert.- 
amyl alcohols. From ethyl alcohol and various aldehydes the 
similar order is »-butaldehyde, propaldehyde, acetaldehyde, iso- 
butaldehyde, m-nitrobenzaldehyde, furfuraldehyde, benzaldehyde, 
cinnamaldehyde, and heptaldehyde. The same order is preserved 
with isopropyl alcohol, except that heptaldehyde, cinnamaldehyde, 
and benzaldehyde come after furfuraldehyde, in that order, m-nitro- 
benzaldehyde not being recorded. The difference in affinity 
between adjacent members of the series of aldehydes becomes less 
as the series is ascended. A decrease in affinity is observed when 
carbon atoms or a phenyl group are substituted for hydrogen atoms 
of the carbinol group. Similar substitution on the $-carbon atom 
of alcohols has little effect, but causes a decrease in the case of 
aldehydes. The highest affinities were observed when there are 
four carbon atoms on either the alcohol or aldehyde side of the 
acetal, and the lowest when the aldehyde has a double bond in 
the Sy position, as in benzaldehyde, cinnamaldehyde, and furfur- 
aldehyde. The velocity of acetal formation is least with methyl 
alcohol, -butyl alcohol being next, whilst secondary and especi- 
ally tertiary alcohols react much more rapidly. Of the aldehydes 
examined, butaldehyde forms acetals the most slowly, whilst 
furfuraldehyde, benzaldehyde, cinnamaldehyde, and heptaldehyde 
react hundreds of times more rapidly. The results are discussed 
with particular reference to the conclusions of Derick (cf. A., 1911, 
ii, 712), and to current electronic theories. F. G. 


Optimum Conditions for the Preparation of Keten from 
Acetone. C. D. Hurp and W. H. Tatiyn (J. Amer. Chem. Soc., 
1925, 47, 1427—1430; cf. A., 1923, i, 312)—Keten is obtained in 
a yield of 35—40%,, by passing acetone through a “ pyrex ” tube 
heated at 695—705°, the length of the (electric) furnace being 
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80 cm., at a rate of about 5 c.c. per min. From 25% to 40°% of 
the acetone introduced is decomposed. No keten is obtained if 
the heated tube is of iron. F. G. W. 


Ketens. L. Additive and Polymerisation Reactions of 
Dimethylketen.. H. Stauprncrer (Helv. Chim. Acta, 1925, 8, 
306—332)—I. New Compounds of Dimethylketen and 
Carbon Dioxide. [With F. Frerrx and H. Harper.]—Dimethyl- 
malonic anhydride is prepared in good yield by the action of acetic 
anhydride and a trace of sulphuric acid on dimethylmalonic acid 
followed by removal of mineral acid by barium carbonate and 
of excess of anhydride in a vacuum, or, more simply, by the pro- 
tracted action of acetic anhydride on dimethylmalonic acid. It 
decomposes at 100° in a sealed tube almost quantitatively into 
tetramethylcyclobutanedione, whereas in the presence of a little 
trimethylamine at 70—80° it affords ‘‘ tetramethylacetonedicarboxylic 
anhydride” [8-keto-xxyy-tetramethylglutaric anhydride], m. p. 78°, 
in 90°% yield. This compound decomposes into carbon dioxide 
and dimethylketen when strongly heated. Its constitution is 
established by its decomposition by water and alkali hydroxides 
or aniline into dimethylmalonic and isobutyric acids or their 
derivatives. It is transformed by bromine into dimethylmalonyl 
bromide. It is converted by the successive action of hydrogen 
chloride and aniline in the presence of benzene into dimethylmalon- 
anilic acid and isobutyranilide and by hydrogen chloride and 
alcohol into tetramethylcyclobutanedione. With phenylhydrazine 
it affords the phenylhydrazone of tetramethylcyclobutanedione. 
It is also formed by the action of carbon dioxide on a concentrated 
ethereal solution of dimethylketen containing a trace of trimethyl- 
amine at —80°. During the latter reaction a compound, C,,H,,0,, 
m. p. 132° (decomp.) [probably a mixed anhydride of {-keto- 
axyy-tetramethylglutaric and dimethylmalonic acids since it yields 
dimethylketen and carbon dioxide when strongly heated and 
anhydride, —tetramethylcyclo- 
butanedione, and dimethylketen when cautiously heated in a vacuum 
at 120—130°], and a substance, CygH5,0,9, are also produced. 

II. Additive Products of High Molecular Weight from Di- 
methylketen and Carbimides or Carbon Disulphide. ‘With 
F. and E. combines with certain 
carbimides (methyl- and p-methoxyphenyl-carbimide and methyl- 
and allyl-thiocarbimide are exceptions) and with carbon disulphide 
in the presence of trimethylamine giving products which are 
chemically analogous with those obtained from carbon dioxide but 
different physically in that they are highly polymerised (mol. wt. 
2000—6000) and yield colloidal solutions. Dimethylketen and 
phenylcarbimide at —80° combine in the molecular ratios, 1 : 4 
and 2:3, yielding the compounds, and C,,H,,0;N;; 
even in the presence of an excess of phenylcarbimide, the dimethy]- 


keten becomes highly polymerised to a certain extent. Dimethy]l- 
keten (2 mols.), phenylearbimide (2 mols.), and carbon dioxide 
(1 mol.) yield the compound C,,H,,.0,N,. The substances 
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CysHgs0;N, and C,,H,,O,N,, softening at 215° and 145°, re- 
spectively, are derived from dimethylketen (2 mols.) and «-naphthyl- 
carbimide (2 mols.), and dimethylketen (3 mols.) and p-nitro- 
phenylearbimide (2 mols.), respectively. All these substances 
decompose into dimethylketen and the carbimide when heated. 
They are transformed by alkali hydroxide in alcoholic solution into 
dimethylmalonanilic acid, tsobutyranilide, and the corresponding 
urethane. Dimethylketen (5 mols.) and carbon disulphide (2 mols.) 
give the compound C,.H3)0;8,, decomp. 160°, whereas dimethyl- 
keten (4 mols.), carbon disulphide (2 mols.), and carbon dioxide 
(1 mol.) afford the swbhstance C,,H,,0,S,. 

[With H. Harprr.]—Dimethylketen (5 mols.) and carbonyl 
sulphide (2 mols.) yield the compound C,.H4,0,8,, decomp. 110° 
after softening at 90°. 

III. Polymerised Products of High Molecular Weight from 
Dimethylketen. [With F. Frerix, P. Meyer, and H. Harper.] 
—Amorphous polydimethylketens of high molecular weight are 
obtained by the action of a trace of trimethylamine on pure 
dimethylketen at —80° or —20°, in the presence of light petroleum 
or ether, or by passing dimethylketen vapour into an excess of 
trimethylamine at —80°; the products decompose at temperatures 
varying from 100° to above 200°. They are depolymerised to 
dimethylketen when heated, the process taking place most smoothly 
with the polymerides of highest temperature of decomposition. 
They readily absorb bromine, are converted by aniline into iso- 
butyranilide and resinous products and by concentrated nitric acid 
into dimethylmalonic acid and some isobutyric acid. The latter 
acids are also obtained by the action of hydrogen chloride in 
ethereal solution. Alcoholic sodium hydroxide solution converts 
them into tetramethylacetone, isobutyric and dimethylmalonic 
acids, and an acid, m. p. 120—121°, which has not been fully 
investigated. They are transformed by successive treatment with 
ozone and boiling water into acetone and non-volatile products 
from which a homogeneous material could not be separated. When 
heated with hydrogen under high pressure they yield non-uniform, 
oily products. 

[With E. Strrnemann.]—Keten, when preserved in acetone 
solution for 1—2 days at —80°, passes into polyketen, (C,H,O),, 
m. p. about 53° (decomp.), which appears to form a link between 
the crystalline cyclobutanedione derivatives and the colloid-dis- 
perse polydimethylketens. 

IV. Constitution of the Highly Polymerised Additive and 
Polymerisation Products of Dimethylketen.—In explanation 
of the differences in the physical properties of the crystalline and 
colloidal additive and polymerisation products, it is suggested that 
the former contain closed rings as in the case of 8-keto-««yy-tetra- 
methylglutaric anhydride and analogous substances, whereas in the 
latter ring closure, probably on account of strain, is impossible and 
the compounds are thus composed of long chains of units of the type, 

H. W. 
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Action of Mixtures of Nitric Acid and Hydrochloric Acid 
on Acetone.—W. J. Born (J. Soc. Chem. Ind., 1925, 44, 2227) — 
Chloroisonitrosoacetone and a mixture of dichlorodinitromethane 
with what appeared to be chloropicrin, were obtained by treating 
acetone with mixtures of concentrated hydrochloric acid and nitric 
acid below 50°, and at 50—80°, respectively. The action of a 
mixture of fuming nitric acid and sodium chloride on acetone 
yielded mainly chlorotrinitromethane. L. A. C. 


Action of Calcium Hydride on certain Organic Compounds, 
II. Methyl Ethyl Ketone. C. Portezza and U. Gatti (Gazzetta, 
1925, 55, 224234; cf. A., 1924, i, 1042).—In the action of calcium 
hydride on methyl ethyl ketone, the resulting condensation pro- 
ducts of high boiling point vary in both quality and proportion as 
the action is prolonged. Just as when other condensing agents, 
either acid or basic, are used, only one of the possible isomeric 
homomesitones is produced, namely, CMeEt:CH-COEt; as regards 
the higher homologues, the results obtained are analogous to those 
obtained by Ekeley and Hove (A., 1923, i, 997). As with acetone, 
so with methyl ethyl ketone, calcium constitutes a less efficient 
condensing agent than its hydride. On diethyl ketone, calcium 
hydride does not appear to exert any appreciable condensing 
influence. In general, the results show that condensation by means 
of calcium hydride, like that effected by calcium carbide (cf. 
Bodroux and Taboury, A., 1908, i, 854; 1909, i, 766), occurs with 
compounds containing the group -CO-CHg. 


Odorants. H. TxHoms (Arch. Pharm., 1925, 263, 241—273).— 
I. Capacity for Condensation of isoButaldehyde. [With H. 
Kaugre.|—From isobutaldehyde, by condensation with the appro- 
priate alcohols in the presence of hydrogen chloride, are obtained 
the following derivatives: the diisobutylacetal, b. p. 94—95°/ 
28 mm.; the diisoamylacetal, b. p. 125—127°/28 mm. ; the dibenzyl- 
acetal, b. p. 194°/20 mm. All have an odour of fusel oil. In the 
presence of 10% sodium hydroxide the aldehyde condenses with 
various ketones, forming unsaturated ketones, the aliphatic ones 
being of pleasant odour. With methyl ethyl ketone there is formed 
6-methyl-Ay-hepten-e-one, CHPr®°CH-COEt, b. p. 167°/772 mm., 
53—56°/15 mm., 62—65°/23 mm., d?° 0-8550, np 1-44303 (semi- 
carbazone, m. p. 174—175°), which gives on addition of bromine 
an oil, and on catalytic reduction 8-methylheptan-e-one. With 
diethyl ketone there is formed $-methyl-Av-octen-f-one, 

CHPr?:CH-CH,COEt, 
b. p. 73—77°/19 mm., d!® 0-8628, np 1-44533 (semicarbazone, m. p. 
147—148°), giving on catalytic reduction 8-methyloctan-{-one, b. p. 
180—185°, d”° 0-8353, np 1-43479 (semicarbazone, m. p. 129°), and 
on reduction with sodium and alcohol 8-methyloctan-é-ol, b. p. 
74—79°/18 mm., d!? 0-8402, np 1-43850. With methyl propyl 
ketone there is formed $-methyl-Ay-octen-e-one, b. p. 68—78° /24 mm., 
90-9011, np 1-47477 (semicarbazone, m. p. 187—188°), giving with 
acid potassium ferrocyanide a white precipitate, and on reduction 
with sodium and alcohol 6-methyloctan-e-ol, b. p. 79—84°/14 mm. 
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With methyl] isopropyl ketone there is formed @¢-dimethyl-Ay-hepten- 
one, b. p. 68—74°/16 mm., d!2 0-8788, np 1-48138 (semicarbazone, 
m. p. 165°), giving on reduction with sodium and alcohol £-dimethyl- 
heptan-e-ol, b. p. 173—178°. With acetophenone there is formed 
phenyl y-methyl-A«-butenyl ketone, m. p. 137:5°. With p-amino- 
acetophenone there is formed the corresponding p-amino derivative, 
giving a yellow hydrochloride, which was diazotised and coupled 
with dimethylaniline, giving a solution of 4-y-methyl-A*-pentenoyl- 
4'-dimethylaminoazobenzene, the hydrochloride of which was isolated 
in very impure form. On treatment with urethane and hydrochloric 
acid, isobutaldehyde gives isobutylidenediurethane, m. p. 157°. 

II. New Derivatives of Eugenol. [With M. Kemp.|— 
Nitrous acid converts dihydroeugeny! methy] ether (3 : 4-dimethoxy- 
propylbenzene) into 6-nitro-3 : 4-dimethoxypropylbenzene: The 
corresponding amino compound reacts with potassium cyanate 
and acid to give the corresponding 6-carbamido compound, m. p. 
200—201°; with ammonium thiocyanate and acid to give the 
6-thiocarbamido compound, m. p. 193°; and with allyl thiocarbimide 
to give the s-6-allylthiocarbamido compound, m. p. 154°. All are 
of indifferent odour. The amino compound and its hydrochloride 
react with aldehydes giving additive compounds or azomethines 
and their hydrochlorides. The following are described : 6-phenyl- 
hydroxymethylamino-3 : 4-dimethoxy-1-propylbenzene, 

CHPh(OH)-NH-C,H,Pr(OMe),, 
m. p. 79—80°, and its hydrochloride, m. p. 187—189°; the corre- 
sponding 6-benzylidene compound (from the additive compound 
by the action of zine chloride), CHPh:N-C,H,Pr(OMe),, m. p. 85°, 
and its hydrochloride; the 6-p-dimethylaminobenzylidene compound, 
m. p. 80—81°, and its dihydrochloride, m. p. 206°; the 6-piperonyl- 
idene compound, m. p. 112°, and its hydrochloride, m. p. 197—198° ; 
the 6-0-hydroxybenzylidene compound, m. p. 118—119°, insoluble 
in alkali, and its hydrochloride, m. p. 101°; the 6-p-methoxybenzyl- 
idene compound, m. p. 68—69°, and its hydrochloride, m. p. 135° 
(the former being prepared from the latter); the additive compound 
with cinnamaldehyde, m. p. 58—59°, and its hydrochloride, m. p. 
195—198°; the 6-cinnamylidene compound, hydrochloride, m. p. 
118°; the p-dimethylaminocinnamaldehyde additive compound, m. p. 
39—40°; and the hydrochloride, m. p. 200—201°. 

III. New Asymmetric Tertiary Alcohols of High Molecular 
Weight, and the Direction in which they lose Water. [With 
B. Amprvus.|—From methyl nonyl ketone, by the Grignard reaction, 
various tertiary alcohols have been prepared. All are converted 
by means of acetic anhydride or sulphuric acid into ethylene hydro- 
carbons, the structure of the latter being determined by oxidation. 
In most cases the hydroxyl group removes a hydrogen atom from 
the largest alkyl group present. The alcohols and hydrocarbons 
are of faintly aromatic odour. The following substances were 
prepared : the known methylethylnonylcarbinol, b. p. 126—129°/ 
10 mm., d 0-8423, which on losing the elements of water yields 
y-methyl-Ay-dodecene, b. p. 105—107°/12 mm., d 0-7802, which gives 
on oxidation n-nonoic acid; methyl-n-propylnonylcarbinol, b. p. 
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140—142°/13 mm., 145°/14 mm., d 0-8406, which on losing the 
elements of water yields 45-methyl-A®-tridecene, b. p. 115—117° 
10 mm., d 0-788, which gives on oxidation n-nonoic acid; methyl. 
isopropylnonylearbinol, b. p. 140—142°/14 mm., d 0-845 (which 
contained as by-product a hydrocarbon, b. p. 225—242°/10 mm.), 
which gives, on losing the elements of water, $y -dimethyl-Ay. 
dodecene, b. p. 116—122°/13 mm., d 0-7858, giving on oxidation 
n-nonoic acid; methylisobutylnonylcarbinol, b. p. 145—150°/13 mm., 
d 0-8386, which on losing the elements of water yields 83-dimethyl. 
A®-tridecene, which gives on oxidation n-nonoic acid ; phenylmethy]. 
nonylcarbinol, decomposing on distillation, which on losing the 
elements of water yields $-phenyl-A*-undecene, b. p. 166—170°/ 
11 mm., d 0-8801, which gives on oxidation n-nonoic acid and 
acetophenone; benzylmethylnonylcarbinol, b. p. 196—200°/12 mm., 
200—203°/14 mm., d 0-9217, which on losing the elements of water 
yields §-benzylideneundecane, yellow, b. p. 177—178°/12 mm., 
180°/13 mm. (decomp.), d 0-8790, which gives on oxidation methyl 
nonyl ketone and benzoic acid. B. F. 


New Reaction of the Pentoses. G. BERTRAND (Bull. Soc. 
Chim. biol., 1925, 7, 436—439).—A question of priority. 


Thomas’ Naphthol Reaction for Free and Combined 
Pentoses. G. Denicis (Bull. Soc. Chim. biol., 1925, 7, 440— 
442).—A question of priority. The author re-publishes his method 
of identifying the individual pentoses and hexoses by their reactions 
with «- and £-naphthol. &. 


Replacement of Reactive Hydrogen Atoms in Sugars, 
Hydroxy- and Amino-acids by the Triphenylmethyl1 Residue. 
B. Hetrericu, L. Mooc, and A. Jinerr (Ber., 1925, 58, 
872—886; cf. A., 1924, i, 500).—d-Glucose is converted by tri- 
phenylmethyl chloride in the presence of anhydrous pyridine at 
0° into triphenylmethyl-«-d-glucose, m. p. (+2EtOH) 57—58° after 
softening at 45° or (dried), decomp. 100° after softening at 60°, 
[a]; +59-6° to +38-0° in pyridine. The downward mutarotation 
is in harmony with the conception that the triphenylmethyl group 
is attached to the £ carbon atom, but the ready hydrolysis of the 
ether by alkali hydroxide as well as by acid is somewhat unexpected. 
The isolated ether is transformed by acetic anhydride in the presence 
of pyridine into triphenylmethyl-«-d-glucose tetra-acetate, m. p. 129— 
131°, [«}} +97-4° in pyridine, whereas the action of acetic anhydride 
on the ether which has not been separated from the solution in 
which it was formed yields triphenylmethyl-8-d-glucose tetra-acetate, 
m. p. 163—164°, [«]i? +44-8° in pyridine. The assignment of the 
a- and §-configurations to the tetra-acetates is based on the 
comparison of their m. p. and specific rotations with those of the 
glucoses and their penta-acetates. Either compound is converted 
by phosphorus pentabromide into the known dibromoacetoglucose. 
Galactose yields triphenylmethyl-d-galactose, m. p. (-++-2EtOH), 
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73—75° after softening at 72—73° or (+3EtOH) decomp. 108° 
after softening at 76°, [«]} +-0-58° to +2-24° in pyridine. Dextrose 
isopropylidene ether and triphenylmethyl chloride give a syrupy 
product which is transformed by benzoyl chloride in the presence 
of pyridine into triphenylmethyldibenzoyldextrose isopropylidene ether, 
m. p. 78—79° (slight decomp.) after softening at 74°, [a] —4-5° 
in pyridine, or m. p. 97—99° (decomp.) after softening at 90°, 
[x] —4-0° in pyridine (the two substances appear to be produced 
irregularly under identical conditions). Gluconphenylhydrazide 
is readily transformed by triphenylmethyl chloride into triphenyl- 
methyl-d-gluconphenylhydrazide, decomp. 101° after softening at 
93° (+2-5H,O), +3-0° in pyridine (anhydrous), +4-8° 
in pyridine. The triphenylmethyl group is readily removed by 
dilute acids, whereas alcoholic potassium hydroxide converts the 
compound into potassium triphenylmethyl-d-gluconate, decomp. 
198—199°, [«]i? +7-7° in acetone. The hydrazide is converted by 
benzoyl! chloride in the presence of pyridine into the corresponding 
tetrabenzoyl derivative, m. p. 173° after softening at 168°, [«]}} +36-2° 
in pyridine, from which the triphenylmethy] residue is fairly readily 
removed by acids. 

The use of triphenylmethyl chloride can also be extended to 
hydroxy compounds which do not belong to the sugar group. Thus, 
ethyl §-hydroxypropionate affords ethyl 8-triphenylmethoxypro- 
pionate, m. p. 104—105°, which is converted by methyl-alcoholic 
hydrogen chloride (1%) into $-hydroxypropionic acid and by 
alcoholic potassium hydroxide (5%) into @-triphenylmethoxypro- 
pionic acid, m. p. 163—164° (the sodium salt is described). p-Hydr- 
oxybenzoic acid gives the monotriphenylmethyl ether of a dimole- 
cular anhydride, C,,H,,0;, m. p. 219—220°. Phenol gives phenyl 
triphenylmethyl ether, m. p. 103°, in poor yield; in spite of the 
acidic nature of the parent substance, the ether is comparatively 
very stable towards alkali hydroxide although readily hydrolysed 
by acids. During the preparation of these ethers, the formation 
of an-additive compound of triphenylcarbinol and hydrogen chloride 
or triphenylmethyl chloride and water, m. p. 174°, is frequently 
observed; it is converted by warm ethyl alcohol into triphenyl- 
methyl ethyl ether. 

Carbamide and triphenylmethyl chloride in the presence of 
pyridine at 100° yield ditriphenylmethylearbamide, m. p. 245° after 
softening at 243°, which is extraordinarily resistant towards alkali 
hydroxide. Under similar conditions thiocarbamide affords tri- 
phenylmethylthiocarbamide, m. p. 222° (decomp.). The possibility 
is thus indicated of protecting the amino groups of amino-acids 
and peptides by the introduction of the triphenylmethyl complex. 
Thus ethyl aminoacetate hydrochloride gives ethyl triphenylmethyl- 
aminoacetate, m. p. 114°, which is hydrolysed by cautious treatment 
with alcoholic potassium hydroxide solution to triphenylmethyl- 
aminoacetic acid, m. p. about 168°, decomp. 180° [the sodiwm and 
copper (also +3MeQH) salts are described]. Since, however, more 
drastic treatment with alkali hydroxide leads to the elimination 
of the triphenylmethyl residue, the method appears of limited 
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applicability. Ethyl dl-«-triphenylmethylaminopropionate, m. p, 
100°, is converted similarly into dl-«-triphenylmethylaminopropionic 
acid (+4EtOH), the sodium salt of which is described. Ethyl 
glycyltriphenylmethylaminoacetate, m. p. 161°, triphenylmethyl. 
glycylglycine, m. p. 180° (decomp.) after softening at 175°, and the 
sodium salt of the latter are described. 

Diphenylamine and triphenylmethyl chloride yield a compound, 
C,,H,;N, m. p. 240°, in which the triphenylmethyl residue appears 
to replace a nuclear hydrogen atom, since the compound is not 
hydrolysed by acids or alkali hydroxide, gives no indication of 
dissociation into radicals, and is not identical with the substance 
prepared by Wieland and Lecher (A., 1911, i, 569). H. W. 


d-Glucose <{-Dichlorohydrin. B. HELFERIcH, G. SpRock, 
and E. (Ber., 1925, 58, [B], 886—891).—«-Methylglucoside 
dichlorohydrin sulphate (cf. A., 1921, i, 497) is converted by sodium 
hydroxide into sodium «-methylglucoside dichlorohydrin sulphate 
(cf. A., 1923, i, 654), which when further treated with sodium 
hydroxide exchanges the halogen atom (presumably) in the ¢ position 
for the hydroxy group thus yielding sodium «-methylglucoside 
e-chlorohydrin y-sulphate (+-H,O), m. p. 131° (decomp.), anhydrous, 
m. p. 135° (decomp.), +-48-9° in aqueous solution. «-Methyl- 
glucoside «{-dichlorohydrin (A., 1923, i, 655) yields a diacetate, 
m. p. 110°, dibenzoate, m. p. 117°, [«]§ +180-6° in pyridine, and 
di-p-toluenesulphonate, [«}j; +95-8° in pyridine. Successive treat- 
ment of «-methylglucoside dichlorohydrin sulphate with ammoniacal 
methyl alcohol and concentrated hydrochloric acid leads to the 
production of d-glucose «{-dichlorohydrin, m. p. 180° after darkening 
at 168°, [«]i} +180-05 to +126-1° in pyridine; the compound is 
also formed by the action of 12N-sulphuric acid on sodium «-methyl- 
glucoside dichlorohydrin sulphate at 70°. Since it yields a non- 
crystalline phenylosazone and p-nitrophenylosazone, it must contain 
a hydroxy group in the @-position. The action of concentrated 
hydrochloric acid at the atmospheric temperature on «-methy]l- 
glucoside dichlorohydrin sulphate leads essentially to the elimin- 
ation of the methyl group and 

roduction of d-glucose «¢-dichloro- 

CH,Cl-CHCI-CH CH-CH-OH By-sulphate (1), m. p. 104— 

106° (decomp.) after softening at 

NS 103°, [a]? (initial) —67-96° in 

SO, water; the substance is slowly 

mutarotatory in aqueous solution, but the process is accompanied 

by hydrolysis. It is readily transformed by sodium hydroxide 
into sodium d-glucose «{-dichlorohydrin y-sulphate. 

The presence of the chlorine atoms in the ¢{-positions in the 
series of compounds is established by the observation that d-glucose 
«¢-chlorohydrin contains a free hydroxy group in the @-position 
and the probability that vicinal hydroxy groups are involved in 
the esterification by sulphuric acid. H. W. 


Lactose. E. O. Waurttrer (Chem. Reviews, 1925, 2, 85—125). 


‘ 
i 
q 4 


ORGANIC CHEMISTRY. i. 793 


Polysaccharides. XXXIII. New Sugar, Lichotriose, from 
Lichenin. P. Karrer and H. Lier (Helv. Chim. Acta, 1925, 8, 
248—249).—Lichenase, freed from cellobiase by fractional adsorp- 
tion of the latter on aluminium hydroxide in, weak acetic acid sus- 
pension, only attacks lichenin (reserve-cellulose) (cf. A., 1924, i, 
471). When lichenin is so treated until about half is saccharified 
it is broken down into, chiefly, dextrose and lichotriose, isolated 
as the osazone, m. p. 178°, [«]p —46-47° in alcohol. W.A.S. 


Electrolysis of a Colloidal Solution of Hemicellulose. 
E. Lenosie (Chim. et Ind., 1925, 13, 560).—When the alkaline 
waste liquors from ‘“ viscose’ manufacture are electrolysed the 
volume of the hydrogen generated is at first much more than twice 
that of the oxygen. Eventually the normal ratio is attained. 
Carbon dioxide is produced, so that the sodium hydroxide present 
is converted gradually into sodium carbonate. As this proceeds, 
hemicellulose is thrown out of solution. It is supposed that the 
cellulose present is oxidised completely. No hydrocarbons are 
produced by reduction at the cathode. W. A.S. 


Structure of Humic Acids and Coal. J. Marcusson (Ber., 
1925, 58, [B], 869—872).—Autoxidation of furfuryl alcohol in the 
presence of 1°% sodium hydroxide solutions yields humic acids, 
which are soluble in dilute sodium hydroxide solution or ammonia. 
It is therefore suggested that the humic acids contain furan nuclei 
so united as to produce a six-membered ring (I), thus accounting 

__o for the production from them of benzenecarboxylic 

| | acids, phenols, protocatechuic acid, nitrophenols, 
\/\_ chloroanil, etc. The presence of the furan nucleus 

in humic acids, lignin, lignite, and coal is indicated 
A\/\/ further by the observation that when these substances 
| | QO are destructively distilled and the gases evolved 
ar are passed through alcoholic hydrogen chloride solu- 
(1). tion, solid black condensation products are formed 
which are insoluble in alkali hydroxide, whereas the aqueous dis- 
tillate gives the reactions characteristic of furanaldehydes and 
yields humic acids soluble in alkali hydroxides when evaporated 
to dryness with hydrochloric acid. 

The natural transformation of humic acids into lignite can be 
imitated by heating them at 250° in the absence of air and presence 
of mineral oil, whereby pyrohumic anhydrides and humic ketones 
are formed. Similarly the conversion of lignite into coal can be 
effected by heating under pressure. 

Fischer and Schrader’s observation that pyrrole derivatives are 
produced by the distillation of natural, in contrast to artificial, 
humic acids is not to be regarded as evidence against the presence 
of the furan ring; the natural acids contain nitrogen, owing to 
which the furan substances are transformed into pyrroles. 


Oxidation of Coal and of its Naphthalene Extracts. M. 
Oswa.p and R. Prnta (Chim. et Ind., 1925, 13, 547—551).—Further 
experiments on Lorraine coals show that the proportion soluble in 
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naphthalene falls from 12—14% to 6—7% when the coal is oxidised 
(as on the surface of alump). It appears that the oxidation affects 
chiefly the constituents that dissolve in naphthalene, and that it 
produces products no longer extractable. [Cf. B., 1925, 485.] 
W.A.S. 


Action of Nitrous Acid on Aliphatic Primary Amines, and 
Formation of Aliphatic Diazo Compounds. J. Berk and 
P. H. Hermans (Chem. Weekblad, 1925, 22, 270—272).—A 
theoretical paper outlining a scheme for the mechanism of the 
reaction. The first product is an amine nitrite, which loses water 
with formation of a diazo base, this product undergoing condensation 
to a ring compound, which loses the two nitrogen atoms, the carbon 
ring so formed opening by addition of the elements of water. A 
polymethylene ring may by this mechanism be “ widened ”’ or 
** contracted,’’ and unsaturated hydrocarbons as well as alcohols 
may result. An alcohol is not the direct product of the reaction. 

&. 


Molecular Compounds of the Amino-acids and Diketo- 
piperazines. I. P. Preimrer and O. ANGERN (Z. physiol. Chem., 
1925, 143, 265—271).—Molecular compounds of glycine anhydride 
and anthranilic acid (1:2); glycine anhydride and salicylic acid 
(1:2); sarcosine anhydride and p-aminobenzoic acid (1:1); 
sarcosine anhydride and anthranilic acid (1 : 2); sarcosine anhydride 
and skatole (1 : 2) have been prepared. The residual valencies which 
allow of the formation of such molecular compounds probably play 
an important part in the structure of the proteins. H. D. K. 


Isolation of a Product of Hydrolysis of the Proteins 
Hitherto Undescribed. 8S. B. Scuryver, H. W. Buston, and 
D. H. MuKHERJEE (Proc. Roy. Soc., 1925, B, 98, 58—65).—By the 
application to isinglass of the “‘ carbamate ” method for the separ- 
ation of the products of protein hydrolysis (this vol., i, 89), the 
glycine fraction was found to contain a base which, after separation 
as phosphotungstate and purification by precipitation with mercuric 
chloride, was isolated as a deliquescent, cream-coloured powder, 
C,H,,0,N,. It is very soluble in water, but insoluble in almost all 
organic solvents; it dissolves in a boiling mixture of pyridine and 
glacial acetic acid. It is strongly basic and forms salts which are 
extremely soluble in water. The picrate, nitrate, copper salt, and 
chloroaurate are described. The base is not precipitated by silver 
salts even in alkaline solution, and, in the ordinary process for the 
separation of the hexone bases, is therefore found in the lysine 
fraction. The base did not melt without decomposition, and was 
optically inactive owing to the method of isolation. The tribenzoyl 
compound has m. p. 68—69°. From the formation of this com- 
pound, the behaviour of the base when treated with nitrous acid, 
the presence of a carboxyl group, and its existence as a hydroxy 
compound and not as a lactone, it is suggested that the base 
is ae-diamino-$-hydroxy-n-hexoic acid. The authors name it 
“ oxylysine.” ‘‘ Oxylysine” has also been isolated from the 
alkali-soluble protein of oats, and a method of determination based 


Vi 


oos ae 


on 
gels 
abs 
gel: 
lyt: 
LE} 
108 
23! 
13¢ 
W! 
dec 
int 
an 
wi 
OC; 
ch 
de 
of 
i, 
di 
: = 
1 


CO 


ORGANIC CHEMISTRY. i. 795 


on the method of isolation has demonstrated its presence in fish 
gelatin, the albumin of cabbage leaf, and edestin. It appears to be 
absent from (or present only in traces in) the hydrolysis products of 


gelatin of mammalian origin, casein, fibrin, and egg-white. 
C. P. 


Transformation of Peptide-like Substances. IV. Hydro- 
lytic Deamination of Amino-acids. M. Bercmann, A. MIEKE- 
LEY, F. WEINMANN, and E. Kann (Z. physiol. Chem., 1925, 143, 
108—127).—Methyl 2-phenyloxazoline-4-carboxylate (this vol., i, 
235) is transformed into the methyl ester of O-benzoylserine, m. p. 
130—132°, by heating in aqueous solution for one hour at 100°. 
When this ester is treated with one mol. of sodium hydroxide, it is 
decomposed into ammonium benzoate and an oil; with excess of 
sodium hydroxide (2-5 mols.), on the other hand, it is transformed 
into N-benzoylserine. Strong aqueous ammonia converts it into the 
amide of N-benzoylserine, m. p. 164°. 

Hydrolysis of anhydroglycylserine anhydride I (this vol., i, 235) 
with 5N-hydrochloric acid yields ammonia, glycine, and an acid, 
C;H,0,N, m. p. 90°; the latter yields glycine on hydrolysis with 
concentrated hydrochloric acid. 

Ethyl 2-phenyloxazoline-5-acetate is converted by dilute hydro- 
chloric acid into y-amino-$-benzoxybutyric acid (picrate, m. p. 197° 
decomp. ; ethyl ester, m. p. 102° indef.) and by ammonia and alkalis 
into ethyl y-benzamido-8-hydroxybutyrate. On heating with excess 
of 5N-hydrochloric acid, 2-phenyloxazoline-5-acetamide (A., 1924, 
i, 18) is converted into y-amino-$-benzoxybutyric acid; the 
ee behaviour with 1 mol. of acid has been described previously 
(loc. cit.). 

The colour reactions described by Abderhalden and Komm (this 
vol., i, 175) are not specific for diketopiperazine compounds. 


Racemisation. Action of Alkali on d-Aianyl-d-alanine 
Anhydride. P. A. Levene and M. H. Pratrz (J. Biol. Chem., 
1925, 63, 661—668).—When d-alanyl-d-alanine anhydride is 
dissolved in 1% solution in N-sodium hydroxide the initial optical 
rotation falls rapidly and almost parallel with the increase of the 
amino-nitrogen, until equilibrium is reached when the latter 
amounts to 50% of the total nitrogen; on hydrolysing the resulting 
solution of the peptide with hydrochloric acid, almost optically pure 
d-alanine is obtained. If the solution contains only one equivalent 
of alkali, the change in rotation is much more rapid than the 
hydrolysis, and the alanine obtained by hydrolysing the solution 
after equilibrium has been attained is largely racemised. The 
degree of racemisation is therefore dependent on the time during 
which the unhydrolysed anhydride is exposed to the action of 
alkali. The results suggest that the racemisation of proteins by 


alkali may be due to the presence of ketopiperazides in the molecule. 
C. R. H. 


Glutathione. Synthesis. C. P. Stewart and H. E. Tunnt- 
CLIFFE (Biochem. J., 1925, 19, 207—217).—Glutathione has been 
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synthesised by two methods: (a) The acid bromide of hydantoin. 
propionic acid, which was prepared by the action of phosphorus 
tribromide on hydantoinpropionic acid, was coupled with cystine 
dimethyl ester, yielding di(hydantoinpropionyl)cystine. By 
boiling the latter with calcium hydroxide, the hydantoin ring was 
opened. The uramino-acid thus obtained was converted into the 
amino-acid by treating it with potassium nitrite and precipitating 
the dipeptide with mercuric sulphate. This preparation is partially 
racemised —30-6°. (6) Glutamyl monobromide was 
prepared by treating a suspension of glutamic acid in dry toluene 
with phosphorus tribromide. This compound was coupled with 
cystine dimethyl ester, which yielded diglutamylcystine (gluta- 
thione), giving all the chemical properties of glutathione isolated by 
Hopkins (A., 1921, i, 635), [«]ij,; —97-4° (natural glutathione in 
aqueous solution = —98-3°; in 10% hydrochloric acid —89-2°), 
On coupling glutamyl monobromide with aniline, glutamyl 
monoanilide hydrochloride, NHPh-C;H,O,N,HCI, colourless spear- 
head crystals, was obtained. On oxidising the monoanilide 
in alkaline solution with hydrogen peroxide succinanilic acid was 
obtained. The acid bromide from which the anilide was derived 
is therefore represented by the formula 
COBr-CH,-CH,°CH(NH,)-CO,H. 

The above methods are generally applicable to the synthesis of 
dipeptides of the type ee 

Structure of the Protein Molecule. E. ABDERHALDEN and 
E. Komu.—(See i, 848.) 

Oxidation of Polypeptides and of 2: 5-Diketopiperazines. 
E. ABDERHALDEN and E. Komm.—(See i, 848.) 

Brominated Keratin and Hydroxykeratin. II. Z. Srary. 
—/(See i, 847.) 

Limits of Precipitability of Gelatin by Tannin. J. A. 
SMorRoDINCEV and A. N. Apova.—(See i, 847.) 


Formation of Carbamide from Ammonium Hydrogen 
Carbonate Solution at the Body Temperature. F. Ficuter 
and W. Kern (Helv. Chim. Acta, 1925, 8, 301—306; cf. Fichter, 


Steiger, and Stanisch, A., 1919, i, 69).—Appreciable quantities of ' 


carbamide are formed in 8—14 days in moderately dilute solutions 
of ammonium hydrogen carbonate in pure water at 37° in the 


presence of suitable catalysts. The yields increase with increasing _ 


concentration of the solution and with increasing absorptive power 
of the catalyst. Animal charcoal and spongy platinum are 
effective. The presence of iron in the charcoal does not appear to 
be important. H. W. 


Tetra-alkylsuccinimides and their Pharmacological Action. 
A. W. Dox (J. Amer. Chem. Soc., 1925, 47, 1471—1477).—Azo- 
methylethylacetonitrile, m. p. 57°, 
was obtained by the oxidation, with bromine water, of the crude 
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corresponding hydrazo compound obtained by the action of 
hydrazine sulphate and sodium cyanide on methyl ethyl ketone 
(cf. Thiele and Heuser, A., 1896, i, 340). On hydrolysis with 75% 
sulphuric acid, this yielded s.-dimethyldiethylsuccinic acid, m. p. 
147—148° with formation of the anhydride, b. p. 250—255°. 
dl-x-Methylbutyric acid was always formed during the hydrolysis of 
the above nitrile. s.-Dimethyldiethylsuccinimide, m. p. 93—94°, was 
prepared by heating the ammonium salt of the above dimethyl- 
diethylsuccinic acid in a sealed tube at 170—175°. Azodiethyl- 
acetonitrile, m. p. 74—75°, obtained similarly, afforded tetraethyl- 
succinic acid, m. p. 150—151° (cf. Walker and Walker, T., 1905, 87, 
965), and tetraethylsuccinonitrile, m. p. 47°, together with «-ethyl- 
butyric acid. T'etraethylsuccinimide, m. p. 104°, was obtained by 
heating the acid with an equal weight of ammonium carbonate in 
a sealed tube at 175°. Intraperitoneal injection of solutions of 
the sodium salts of the above succinimides into white mice produced 
convulsions and general symptoms resembling those of strychnine 
poisoning, without any sedative action, although these compounds 
have, in common with nirvanol, veronal, and the dialkylhomo- 
phthalimides (cf. Lumiére and Perrin, A., 1920, i, 846), the grouping 
‘CRR’-CO-NH-. F. G. W. 


Creatinine. J. KaprHammer (Biochem. Z., 1925, 156, 182— 
189).—The creatine esters described by Dox and Yoder (A., 1923, 
i, 127) are derivatives of creatinine. The methyl alcohol is firmly 
attached to the creatinine hydrochloride, and is removed along with 
hydrogen chloride if the latter is eliminated. o. &. 


Thermochemistry of the Butenonitriles. P. BRUYLANTS 
and A. CurisTIAEN (Bull. Soc. chim. Belg., 1925, 34, 144—150).— 
The molecular heat of combustion at constant pressure of the 
crotononitrile, b. p. 107-9—108-0°, is 571-9 cal., that of the isomeric 
crotononitrile, b. p. 120-8—120-9°, is 573-8 cal., that of vinylaceto- 
nitrile 574-9 cal., and that of cyanocyclopropane 581-5 cal. The 
results point to the crotononitrile of higher. boiling point as corres- 
ponding with isocrotonic acid. A. CouUsEN. 


Reactions of Triethylphosphine. J. N. Coiiie (J. Chem. 
Soc., 1925, 127, 964—965).—Triethylphosphine reacts violently 
with phosphorus trichloride with liberation of phosphorus; silicon 
tetrachloride and sulphur monochloride behave similarly, yielding 
silicon and sulphur. lIodobenzene and triethylphosphine react 
slowly to give a compound, PEt,,PhI, whilst trimethylene dibromide 
yields the compound, PEt,,(CH,),Br,. The addition of a small 
quantity of triethylphosphine to chloral causes the vigorous form- 
ation of metachloral; when the reaction between triethylphosphine 
and chloral hydrate takes place in anhydrous ether, there is obtained 
an oily liquid which dissolves in water and yields a chloroplatinate, 
[PEt,,C,H,0,Cl,],PtCl,. From the products of reaction of triethyl- 
phosphine with formaldehyde and acetaldehyde the salts 

[PEt,,CH,OCI], PtCl, 
and [PEt,,C,H,OCI],PtCl, are formed. C. J. 8. 
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Organic Compounds of Tin. Stannonic Acids and!some 
of their Derivatives. J. G. F. Drucr (Rec. trav. chim., 1925, 
44, 340—344; cf. A., 1920, i, 426, ii, 908; 1922, i, 516, 689, 1206; 
1924, i, 24, 277, 380; T., 1921, 119, 758; 1922, 121, 1859).—Mainly 
a summary of results already published. By the interaction of the 
alkyl halogen compounds of tin with silver cyanide the corresponding 
cyanides, R,SnCN, R,Sn(CN),, and RSn(CN), are obtained, 
Hydrolysis of these compounds results in the elimination of the 
cyanogen group: R,Sn(CN),-+-H,O=R,Sn0O-+2HCN, although the 
tin dipropyl dicyanide yields ammonia and the hydrolysis possibly 
the normal course, 

W. B. 


Organic Compounds of Lead. G. CaLINGAERT (Chem. Reviews, 
1925, 2, 43—83). 


Germanium. IX. Germanium Tetraethyl. Preparation 
and Purification of Zinc Diethyl. Analysis by Combustion 
of a Liquid containing Carbon and Hydrogen. L. M. Dennis 
and F. E. Hance (J. Amer. Chem. Soc., 1925, 47, 370—377).—An 
apparatus is described for preparing and purifying zinc diethyl in 
an atmosphere of carbon dioxide with exclusion of air. From this 
is prepared germanium tetraethyl under the same conditions. The 
reaction 2ZnEt,+GeCl,=2ZnCl,+GeEt, is catalysed violently by 
germanium tetraethyl itself, but proceeds regularly if traces of 
both products of the system are added with the germanium chloride. 
An improved method of combustion analysis for a liquid is described 
in which an auxiliary current of air is drawn into the combustion 
tube from an inlet tube ending flush with the cork. Germanium 
tetraethyl has the theoretical molecular weight as a vapour and in 
benzene solution. Its m. p. and b. p. are respectively —90°--0-2 
and 163-5°, d*° 0-9911, and n” 1-400. It is slowly attacked by 
chlorine, bromine, and iodine at the ordinary temperature, and is 
completely oxidised on prolonged boiling in nitric acid solution 
with ammonium persulphate. L. J. H. 


Hydrogenation of Benzene in Presence of Metallic Copper. 
R. N. Pease and R. B. Purpum (J. Amer. Chem. Soc., 1925, 47, 
1435—1442).—Benzene is reduced to cyclohexane when passed with 
excess of hydrogen at 140° over the active copper obtained by the 
slow reduction of copper oxide with hydrogen at 150—300°. At 
140°, the reaction is unimolecular with respect to benzene as long 
as the latter is present in small concentrations (0-07—0-15%). The 
deviation of the reaction constant noted with higher concentrations 
of benzene appears to indicate that reduction must be preceded by 
adsorption of hydrogen by the catalyst, whereas with higher con- 
centrations of benzene, this is prevented by the preferential 
adsorption of the latter (cf. A., 1923, ii, 842). Measurements of the 
temperature coefficient of the reduction at 160—280°, over two 
samples of catalyst, indicated a maximum rate of conversion, in 
both cases, at 230°, whilst the change in velocity with temperature 
was practically the same for the two catalysts over the same tem- 
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rature interval. The bearing of this anomaly on the equilibrium 
data of Dougherty and Taylor (A., 1923, ii, 549) is discussed. 
F. G. W. 


Structure of Benzene. J. J. van Laan (Chem. Weekblad, 
1925, 22, 286—287).—The fact that the constants b and 4/a of the 
gas equation are additive, and that a doubly-linked carbon atom 
always has the value 1-55 for 100./a supports the symmetrical 
formula for benzene, the values calculated for benzene derivatives 
on the assumption that all the carbon atoms are doubly bound 
agreeing with the values found by experiment. S. 2. & 


Attempts to Synthesise Benzene by Condensation of 
Acetylene at a High Temperature. A. Kovacne and E. 
Tricot (Chim. et Ind., 1925, 13, 361—372, 537—547).—When 
acetylene is passed through a silica tube packed with fragments of 
quartz or porcelain and heated at about 700°, 10—40°%, of the gas 
is converted into a tar, d 0-950—0-980, containing approximately 
58% of benzene. The tube, however, rapidly becomes choked with 
carbon, part of the acetylene being decomposed. The deposit 
augments more rapidly and the operation becomes dangerous if the 
acetylene is passed into the tube too quickly. When active 
charcoal was used for packing the tube, the results were similar to 
those obtained by Zelinski (A., 1924, i, 359; 1923, i, 1169). The 
best temperature is about 650°. Wood charcoal, coke, “ aluminous 
coke,” porcelain, quartz, pumice, and brick all gave similar results. 
Active charcoal does not bring about the condensation unless it has 
been heated for some time, and the other materials all function better 
when their surfaces are covered with a thin layer of carbon (formed 
by decomposition of acetylene). Nevertheless, the authors conclude 
that Zelinski’s statement that active charcoal has a specific catalytic 
action has no foundation in fact. In these experiments, 30—60°%, 
of the through-put, or 33—76% of the acetylene consumed, was 
converted into a tar containing 28% of benzene, 1-5°% of toluene, and 
75% of naphthalene. The deposition of carbon, with eventual 
choking of the tube, cannot be avoided by lowering the temperature, 
for very little condensation takes place at 500—570°. The heat of 
reaction will keep up the temperature in the tube, no external heat 
being applied, for a certain time. 

When the benzene formed was quickly removed from the sphere 
of action, by fixing the heating tube (porcelain or silica) vertically, 
and fitting inside it a copper cooling tube, the tar obtained had 
substantially the same composition as before, although the yield on 
the condensation was much superior ; 70—90°/, on the through-put, 
or about 90% of that actually consumed, was converted into a tar 
of d0-940—0-990 containing about 28% of benzene, 0-5°% of 
toluene, and 4-3% of naphthalene. The porcelain tube became 
lined with a thin deposit of graphite, but this seemed to improve the 
yield; the copper tube, on the other hand, needed frequent cleaning. 
The temperature slope in the reaction space is enormous, and the 
energy consumed very great. When hydrogen or methane is present 
in the acetylene the condensation is checked, but not otherwise 
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affected. Neither methane nor illuminating gas (oxygen-free) 
condenses or deposits carbon under the above conditions. Benzene, 
likewise, is unaffected. The condensation of acetylene appears 
therefore to be the result of many simultaneous reactions, of which 
that producing benzene is only one. W. A.S. 


Electrochemical Oxidation of Homologues of Benzene. 
II. Cymene. F. Ficuter and J. Meyer (Helv. Chim. Acta, 
1925, 8, 74—83; cf. A., 1924, i, 629; this vol., i, 381).—The electro. 
chemical oxidation of cymene in an emulsion with aqueous sulphuric 
acid yields p-isopropylbenzaldehyde, a little p-isopropylbenzoic 
acid, p-acetylbenzoic acid, and terephthalic acid. The methyl 
group is first attacked, whereas the isopropyl residue remains 
intact until the conversion of methyl into carboxyl is complete. 
Among chemical reagents, an analogous action is effected only by 
manganese dioxide and permanganate in alkaline solution. When 
the oxidation is conducted in sulphuric acid—acetone solution, the 
products are p-isopropylbenzyl alcohol, p-isopropylbenzaldehyde, 
p-isopropylbenzoic acid, p-propenylbenzoic acid (the barium salt is 
described), (?) diisopropylbenzyl ether, a small quantity of a 
phenolic substance, and much resin. The formation of the com- 
pound C, 9H,,(OH), (cf. Law and Perkin, A., 1905, i, 761) could not 
be detected. H. W. 


F. p. of p-Dichlorobenzene. N.C. Cooper (Can. Chem. Met., 
1925, 9, 59).—p-Dichlorobenzene has f. p. 53-13--0-02°. 
CHEMICAL ABSTRACTS. 


Polarisation of Nitrosobenzene. R. Rosinson (Chem. and 
Ind., 1925, 44, 456—458).—T wo types of conjugated systems are 
distinguished : (1) that present in 8-aminocrotonic ester, and termed 
*‘ crotenoid ’’ which is responsible for the characteristic reactions of 
aromatic amines and phenols and for the reactive methylene groups 
in the groupings, -CO-CH,°, -CH,°CH:CH:CO-, -CH,°C:C-C:C-NO,, 
ete.; (2) that present in crotonaldehyde, and comprising such 
groups as carbonyl associated with unsaturated centres—termed 
*‘crotonoid.”’ Substances showing keto-enolic tautomerism are 
crotonoid in the ketonic and crotenoid in their enolic modifications. 
Nitrosobenzene and similar compounds (azo compounds and possibly 
sulphoxides) contain overlapping crotenoid and crotonoid systems, 


and the normal activations induce the addition of both positive and | 


negative ions to the o-p-positions to the nitroso or azo groups, never 
to the m-position. The crotenoid system is involved in the p-sub- 
stitution reactions described by Ingold, the crotonoid system in 
the alkaline hydrolysis of nitrosodimethylaniline. Both systems 
are involved in the dimerisation of nitrosobenzene. When nitroso- 
benzene functions as a base, positive ions or their equivalent are 
attracted to the nitrogen atom; when it reacts as a system analogous 
to carbonyl, negative ions are similarly attracted. Accordingly, 
although nitrosobenzene cannot be used to diagnose polarities, it 
can be used to determine the most reactive centres of other molecules. 
In correction of Gulland and Robinson’s earlier statements (T., 
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1923, 123, 989), the effects discussed are now regarded as better 
explained by general polarity of the alkyl groups. R. B. 


Reaction of certain Organic Compounds with Nitrogen 
Pentoxide. L. B. Hatnes and H. Apxins (J. Amer. Chem. 
Soc., 1925, 47, 1419—1426; cf. Schaarschmidt, this vol., i, 123, 
532).—Nitrogen pentoxide and benzene react quantitatively at 0°, 
even in dilute carbon tetrachloride solution, with formation of 
nitrobenzene and nitric acid. Dinitrobenzene is not formed if 
rise in temperature is prevented, but equivalent quantities of 
nitrobenzene and nitrogen pentoxide react violently at 0° with 
formation of m-dinitrobenzene, which is not further nitrated by 
nitrogen pentoxide at 76°. In carbon tetrachloride solution, 
bromobenzene is converted by nitrogen pentoxide into the p-nitro 
derivative exclusively. Toluene affords similarly a mixture of 
nitrotoluenes, b. p. 228°, whilst benzoic acid is unaffected. Phenol 
yields picric acid, and n-heptane affords a mixture of liquid products, 
which could not be distilled. With pyridine, nitrogen pentoxide 
forms first an additive product from which pyridine is recovered on 
treatment with water. Triethylamine reacts explosively with 
nitrogen pentoxide, but triethylamine nitrate was the only product 
identified. In presence of moisture, ethylene is converted by 
nitrogen pentoxide into ethylene dinitrate, but is otherwise 
practically unattacked. Stilbene yielded a brown gum, containing 
16% of nitrogen, which could not be purified. Tetrachloroethylene 
dissolves nitrogen pentoxide and remains unattacked in the cold, 
but on warming oxidation takes place with formation of trichloro- 
acetyl chloride and oxalyl chloride. cycloHexene reacts smoothly 
with nitrogen pentoxide between 0° and —30°, with formation of a 
nitro-alcohol, C,H 9(NO,)(OH), b. p. 89—92°/9 mm., a dinitrate, 
b. p. 140—144°/9 mm., and a nitro-nitrate, C,H,,O;N>. crystalline, 
none of which could be completely purified. $+ y-Dimethy]-A°- 
butylene affords similarly a dinitrate, yellow, b. p. 80—90°/24 mm., 
and fy-dinitro-8y-dimethyl-n-butane, m. p. 210—211° (cf. Bewad, 
A., 1906, i, 393), together with a brown liquid, b. p. above 120°/24 mm. 

F. G. W. 


Action of Acid Chlorides on Trimethylamine. L. W. Jones 
and H. F. WHaten (J. Amer. Chem. Soc., 1925, 47, 1343—1352).— 
When trimethylamine is treated with benzenesulphony! chloride in 
absolute ether, it yields benzenesulphondimethylamide and tetra- 
methylammonium chloride. In aqueous solution, the formation 
of Vorlinder and Nolte’s salt, PhSO,*"NMe,Cl (cf. A., 1913, i, 1321) 
could not be confirmed. p-Toluenesulphonyl chloride reacts 
similarly, but benzenesulphiny] chloride in ether, and benzoyl 
chloride in benzene, are without action on trimethylamine. Acetyl 
bromide yields trimethylammonium bromide and keten (cf. Staedel, 
A., 1886, 940). The action of nitrosyl chloride on trimethylamine 
in ether yields nitric oxide, trimethylammonium chloride, and 
probably chlorotrimethylamine, which hydrolyses very readily 
with formation of formaldehyde and dimethylamine. An attempt 
to synthesise chlorotrimethylamine by the action of methylene 
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chloride and methylene iodide on dimethylamine afforded dimethy] 
ammonium chloride and tetramethylmethylenediamine (cf. Henry, 
Bull. Acad. roy. Belg., 1892, [3], 26, 303; 1894, 28, 368). By 
treating dimethylamine with methyl chloromethyl sulphate in ether 
in a carbon dioxide-ether freezing mixture, and evaporating the 
solvent, a hygroscopic residue was obtained which gave positive 
tests for formaldehyde and dimethylamine, and from which an 
orange, hygroscopic chloroplatinate, m. p. indefinite, was prepared, 
probably that of chlorotrimethylamine. F. G. W. 


Action of Hydroxylamine on Sulphinic Acids and their 
Derivatives. H. F. WHALEN and L. W. Jonss (J. Amer. Chem. 
Soc., 1925, 47, 1353—1357).—The product of the action of benzene- 
sulphiny] chloride on hydroxylamine in cold ether is benzenesulphon- 
amide, which is formed apparently by the rearrangement of benzene- 
sulphinhydroxamic acid. A similar reaction takes place in aqueous 
alkaline solution. Hydroxylamine benzenesulphinate, m. p. 83—85°, 
is formed smoothly from the free acid and base in alcoholic solution. 
It loses water at 100—110°, but the product is again benzenesulphon- 
amide, which is also obtained by the action of hydroxylamine 
hydrochloride on benzenesulphinamide in aqueous or alcoholic 
solution. The action of p-toluenesulphinyl chloride is similar. 

G. W. 


Preparation of Hydrocarbons by the Reaction between 
Alkyl Sulphonates and Organo-magnesium Halides. H. 
GILMAN and N. J. BEABER (J. Amer. Chem. Soc., 1925, 47, 518—525). 
—In the preparation of hydrocarbons by the interaction of p-toluene- 
sulphonic esters and organo-magnesium halides (cf. T., 1912, 101, 
273; A., 1921, i, 664; 1923, i, 453), the best yields, in the 
aliphatic series, are obtained when the Grignard reagent contains 
the largest possible alkyl group. Magnesium aryl and aralkyl 
halides react equally well with all alkyl p-toluenesulphonates. Aryl 
p-toluenesulphonates react differently, and yield sulphones and 
phenols. The following p-toluenesulphonates were prepared by 
Hahn and Walter’s method (cf. A., 1921, i, 651): n-butyl, b. p. 
163—165°/3 mm., d? 1-120, n? 1-5050; isobutyl, b. p. 163—165°/3 
mm., 1-125, 1-5050; sec.-butyl, decomposes on distillation, 
d? 1-140, n# 1-5100; n-amyl, b. p. 169—170°/3 mm., d? 1-100, 
ni, 15028; and benzyl p-toluenesulphonate, m. p. 55°. Syntheses, 
by the above method, of 18 typical hydrocarbons are described. 
Preparations involving the use of magnesium benzyl chloride gave 


an unidentified hydrocarbon, m. p. 119—120°. F. G. W. 


Alternating Polarity in Chain Compounds. C. F. van 
Duin (J. Amer. Chem. Soc., 1925, 47, 585—587).—A criticism of 
the conclusions of Conant and Kirner (A., 1924, i, 273), the 
irregularities in whose (bimolecular) reaction constants are explained 
on the termolecular mechanism of the analogous reaction between 
«8-dibromo compounds and inorganic iodides, put forward by the 
author (A., 1924, i, 702). F. G. W. 


( 
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Alternating Polarity in Chain Compounds. J. B. Conant, 
W. R. Krrner, and R. E. Hussty (J. Amer. Chem. Soc., 1925, 
47, 587—589).—Reply to van Duin (cf. preceding abstract). Data 
derived from the rates of reaction between amyl chloride, benzyl 
chloride, and ethyl chloroacetate (the reactivities of which are in 
the ratio 1 : 200: 2800), respectively, and potassium iodide, in 
acetone, show that the calculated bimolecular reaction constants 
are independent, within experimental error, of the original con- 
centrations of the reactants. W. 


Synthesis of Homologues of Benzyl Chloride. M.SoMMELET 
(Compt. rend., 1925, 180, 1349—1351; cf. A., 1914, i, 156).—By 
the condensation of methyl chloromethyl ether with toluene in 
the presence of stannic chloride, w-chloro-p-xylene, a di(chloromethyl)- 
toluene, m. p. 43-5°, di-p-tolylmethane, m. p. 28—29°, b. p. 302°/768 
mm., and a chloromethyldi-p-tolylmethane, b. p. 198—200°/12 mm., 
have been obtained. Substitution of a chloromethyl group occurs 
in the para position whenever that position is unoccupied. The 
above dichloromethyltoluene is identical with that obtained by 
the action of chlorodimethyl ether on w-chloro-p-xylene in the 
presence of stannic chloride, and when treated with sodium phen- 
oxide in alcoholic solution yields a diphenoxymethyltoluene, 
Me-C,H,(CH,"OPh),, m. p. 69°. Di-p-tolylmethane is also obtained 
by the reduction by means of hydriodic acid and phosphorus of 
di-p-tolyl ketone. On treatment with dimethylamine, the chloro- 
methyldi-p-tolylmethane yields the corresponding p-tolyldimethyl- 
aminomethyl-p-tolylmethane, which 
forms a crystalline hydrochloride. L. F. H. 


Decomposition of (2:4: 6-]Trinitrotoluene by the Action 
of Sunlight. E. Wicnert and H. Donat (Z. ges. Schiess- u. 
Sprengstoffw., 1925, 20, 69—70).—Critical of Krauz and Turek’s 
work (this vol., i, 646). The evidence of the formation of picric 
acid and trinitrobenzoic acid from trinitrotoluene on exposure to 
sunlight is inconclusive. Technical trinitrotoluene is completely 
stable in contact with metals and in practice is never exposed to 
sunlight under conditions approximating to those employed by 
Krauz and Turek (cf. Schultz and Ganguly, this vol., i, 647). 

R. B. 


Preparation of Aromatic y-Chloroallyl Derivatives and 
their Use in the Synthesis of Aromatic Acetylenic Hydro- 
carbons, Alcohols, and Aldehydes. L. Bert (Compt. rend., 
1925, 180, 1504—1506).—-By the action of aromatic organo-mag- 
nesium halides on «y-dichloropropylene in toluene solution the 
substituted y-chloro-A*-propylenes are obtained in good yield. 
The aliphatic organo-magnesium halides give poor yields owing 
to secondary reactions. These compounds should be of use in the 
preparation of acetylenic hydrocarbons (cf. Bourguel, A., 1923, 
i, 429). On treatment with alcoholic potassium hydroxide, sub- 
stituted ethyl allyl ethers are formed from the chloropropylenes 
as follows: CH,R°-CH:CHCl+ EtOH=CHR:CH-CH,-OEt-+ HCl. 
These ethers should also prove valuable for synthetic purposes. 
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y-Chloroallylbenzene, b. p. 97°/18 mm., 212—214° (corr.), di 
1-073, ni} 1-545 (dibromide, b. p. 160°/12 mm., d?? 1-727, nj} 1-611), 
on treatment with alcoholic potassium hydroxide yields cinnamyl 
ethyl ether, b. p. 127—128°/22 mm., d}> 0-970, ni} 1-547. The 
following compounds are also described: o0-y-chloroallyltoluene, 
b. p. 109°/16 mm., d§ 1-061, nj, 1-545, dibromide, b. p. 176-5°/16 
mm., dj° 1-705, 1-599; p-y-chloroallyltoluene, b. p. 112-5°/16 
mm., d}}* 1-053, n}}* 1-542, dibromide, b. p. 174°/13 mm., dj’ 1-685, 
ni, 1-598; p-bromo-y-chloroallylbenzene, b. p. 140°/14 mm., 
1-433, 1-580, dibromide, b. p. 204°/12 mm., di’ 1-975, 
1-626; p-methowy-y-chloroallylbenzene, b. p. 120°/11 mm., dj 1-155, 
ni, 1-553;  p-isopropyl-y-chloroallylbenzene, b. p. 146°/30 mm., 
d¥ 1-019, n3® 1-532, dibromide, b. p. 186—187°/12 mm., d} 1-580, 
ni, 1-587; 2-y-chloroallyl-p-cymene, b. p. 140°/15 mm., 1-018, 
ny}, 1-530, dibromide, b. p. 196°/14 mm., dj 1-531, nj} 1-578; 
p-isopropyl-w-chlorobutenylbenzene (%), b. p. 148°/20 mm., d{ 1-015, 
n§, 1-537. L. F. H. 

Nitration and Constitution of Naphthalene. G. Oppo 
(Gazzetta, 1925, 55, 174—184).—When naphthalene is brought into 
contact with either nitric acid alone or a mixture of nitric and 
sulphuric acids, the temperature rises and at about 35° the naphthal- 
ene begins to melt and an oil is formed which floats on the acid, 
the temperature rising rapidly to 55—56°. If the temperature is 
prevented from exceeding 45—50° by regulating the addition of 
the naphthalene and by cooling, and if the mixing is continued 
after all the naphthalene is added, pale-yellow, crystalline clots 
of pure «-nitronaphthalene separate in theoretical yield. The 
floating oil is formed by addition of 1 mol. of nitric acid to 1 mol. 
of naphthalene, the compound thus formed then losing 1 mol. of 
water to yield nitronaphthalene. Similar addition of nitric acid, 
followed by loss of water, occurs in the nitration of 1-nitronaphthal- 
ene to 1:5- and 1: 8-dinitronaphthalenes. These reactions are 
readily explainable on the basis of the author’s structural formula 
for naphthalene (A., 1907, ii, 15), in which one nucleus is of aromatic 
and the other of alicyclic form. 


Nitro Derivatives of 2-Methylnaphthalene. V. VEsELyY and 
J. Kapp (Rec. trav. chim., 1925, 44, 360-—375).—Mainly an account 
of work previously abstracted (cf. this vol., i, 246). The action of 
concentrated sulphuric acid on 2-methyl-«-naphthylamine nitrate 
yields 5-nitro-2-methyl-«-naphthylamine, m. p. 136—138° (acetyl 
derivative, m. p. 221—223°); reduction with stannous chloride 
converts it into 1: 5-diamino-2-methylnaphthalene. A second 
isomeride was isolated, but in quantity insufficient to establish 
its constitution. Nitration of 1-bromo-2-methylnaphthalene yields 
only 1-bromo-4-nitro-2-methylnaphthalene, m. p. 100—101°, identical 
with the product obtained by replacement of the amino group in 
4-nitro-2-methyl-«-naphthylamine by bromine. J. W. B. 

Replacement of Reactive Hydrogen Atoms in Sugars, 
Hydroxy- and Amino-acids by the Triphenylmethy] Residue. 
B. Hetrericn, L. Mooe, and A. Jinozur.—(See i, 790.) 
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Phenyldiethylthiocarbamide and the Condensation of 
Phenylthiocarbimide with Diethylamine. R. F. Hunter 
(Chem. News, 1925, 130, 338—339).—Attempts to prepare phenyl- 
diethylthiocarbamide by the condensation of diethylamine with 
phenylthiocarbimide have failed (cf. Dixon, T., 1892, 61, 539), an 
uncrystallisable gum only being obtained. ee 


Substituted Biurets. E. 8S. Gatewoop (J. Amer. Chem. Soc., 
1925, 47, 407—412).—w-Phenylbiuret, obtained by heating ethyl 
w-N-phenylallophanate with concentrated aqueous ammonia in 
a closed vessel at 100°, affords, on methylation, a monomethyl 
derivative, probably NHPh-CO-NMe:CO-NH,,'m. p. 183°, which 
yielded diphenylearbamide when heated with aniline. Using 
aqueous methylamine in place of ammonia in the above reaction, 
w-methyl-w’-phenylbiuret, NHPh-CO-NH-CO-NHMe, m. p. 133°, is 
obtained, identical with the product obtained by heating methy]- 
carbamide with phenylcarbimide at 80—90° for 1 hour (cf. Biltz, 
A., 1923, i, 1074), which yields diphenylbiuret, m. p. 210°, when 
heated with aniline. Ethyl N-phenyl-ms-N-methylallophanate 
could not be obtained by the action of phenylearbamyl chloride 
on methyl carbamate. F. G. W. 


Preparation of Benzylaniline. T. J. Notan and H. W. 
CLaPHAM (J. Soc. Chem. Ind., 1925, 44, 220—2211T).—The best 
conditions for the production of benzylaniline from benzyl chloride 
and aniline are to add 1 mol. of benzyl chloride slowly to 2—3 mols. 
of aniline at 140°, the mixture being maintained at that temperature 
by external cooling. A method and apparatus are described for 
carrying out the process on a semi-manufacturing scale. 


A. C. 


Reaction of Dichloroacetic Acid with Aromatic Amines. 
H. W. Doveuty (J. Amer. Chem. Soc., 1925, 47, 1095—1098).— 
Dichloroacetates of aromatic amines (cf. Wheeler and Smith, A., 
1922, i, 994), when heated at 140°, are converted into the corre- 
sponding substituted dichloroacetamides. o0-Toluidine dichloro- 
acetate has m. p. 132-5° (Wheeler and Smith, loc. cit., give m. p. 
140°); -toluidine dichloroacetate has m. p. 138° (Baralis, Rev. 
chim. med. farm., 2, 301, gives m. p. 140—141°; Wheeler and 
Smith, 160°); «-naphihylamine dichloroacetate has m. p. 136°. 
Dichloroacet-o-toluidide, m. p. 133°, and -p-toluidide, m. p. 153° 
(cf. Riigheimer and Hoffmann, A., 1886, 159), were prepared as 
above. 

Aniline trichloroacetate has m. p. 142—163° (decomp.), depend- 
ing on the rate of heating; aniline hydrogen trichloroacetate, m. p. 
107—108°, is obtained by the action of 2 mols. of the acid on 1 mol. 
of aniline in benzene. Acid dichloroacetates could not be obtained. 


&. W. 


Chemical and Electrochemical Oxidation of as-m-Xylidine 
and its Mono- and Di-methyl Derivatives. F. FicuTrr and 
P. MULLER (Helv. Chim. Acta, 1925, 8, 290—300).—as-m-Xylidine, 
its mono- and di-methyl derivatives are oxidised in sulphuric acid 
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solution at lead dioxide or platinum anodes to 2 : 4-dimethyl-y- 
quinol hydrate, m. p. 53—54° (cf. Bamberger and Brady, A., 
1901, i, 142), which can thus be readily prepared. According to 
the method of working up the products, the quinol or p-xyloquinol 
or p-xyloquinone derived from it by transformation and subsequent 
oxidation are readily isolated. With as-m-xylidine as initial 
material, the same products are most conveniently obtained by 
the use of monopersulphuric acid as chemical oxidant, but the 
yields are lower than those obtained electrochemically. Dimethy]- 
as-m-xylidine is oxidised by monopersulphuric acid to the corre- 
sponding oxide, which yields a picrate, m. p. 138° (decomp.). 
[as-m-Xylidine picrate has m. p. 121—123°.] In dilute sulphuric 
acid solution and with low current density, the methyl group of 
as-m-xylidine is oxidised at a platinum anode yielding on the one 
hand a violet dye or mixture of dyes and, on the other, as a con- 
sequence of depolarisation of the anode, hydroxyxyloquinone; the 
latter substance is most conveniently obtained chemically by the 
use of ferric chloride. It resembles methyl-orange and methyl-red 
as an indicator for hydroxyl ions, but is preferable to these sub- 
stances, since the colour changes are more decided. H. W. 


Mechanism of the Catalytic Hydrogenation of Phenols. 
G. Vavon and A. L. Berton (Bull. Soc. chim., 1925, [iv], 37, 296— 
305).—-The hydrogenation of phenols in liquid media in the presence 
of platinum-black or of nickel yields a mixture of the corresponding 
cyclohexane (19—32°%) and the cyclohexanol (53—68°%) (cf. Will- 
statter and Hatt, A., 1912, i, 545). The latter arises from further 
reduction of the cyclohexanone first formed. The velocity of hydro- 
genation of the cresols, especially o-cresol, is less than that of phenol 
and varies with the solvent used, decreasing in the following order : 
acetic acid, ether, ethyl acetate, alcohol. The formation of the 
ketone may be followed with hydroxylamine hydrochloride, titrat- 
ing the hydrochloric acid liberated (cf. Bambier and Brochet, A., 
1895, i, 641). The ketone formation first increases to a maximum 
and then decreases again to zero at the end of the reaction. This 
maximum is greater in acetic acid than in ether, is least in alcohol, 
and decreases as the initial concentration decreases. In acetic 
acid, the following maximum values are obtained: phenol, 35%, 
o-cresol, 16-5°%, m-cresol, 17-5%, p-cresol, 15%. Hydrogenation 
of an equimolecular mixture of o-cresol and 2-methylcyclohexanone 
shows that the ketone is reduced more rapidly than the phenol. 
The actual appearance of the ketone in the reduction mixture is 
therefore attributed to the formation of a molecular compound 
of the ketone with the phenol (cf. Schmidlin and Lang, A., 1910, 
i, 836), which carries the ketone into the mass of the solvent so 
that it is only reduced on the catalyst at a later stage. The form- 
ation of these compounds of the phenol with the cyclohexanone is 
attended with heat development. Such molecular compounds 
exist in the solution but dissociate on dilution. The intermediately 
formed ketone can be isolated by adding semicarbazide hydro- 
chloride, forming the semicarbazone, which undergoes reduction 
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to the semicarbazide (cf. Neighbors, A., 1922, i, 880). With hydr- 
oxylamine hydrochloride, the oxime first formed undergoes reduc- 
tio to the cyclohexylhydroxylamine. cycloHexylhydroxylamine, 
obtained in 65% yield from cyclohexanone, and from phenol in 
33% yield, has m. p. 140—141°. 2-Methylcyclohexylhydroxylamine 
has m. p. 78—79°. cycloHexylsemicarbazide, obtained in 90% 
yield from cyclohexanone, and in 50% yield from phenol, on oxid- 
ation with acid permanganate gives a yellow azo compound, 
C,H,,°N-N-CO-NH,, softening at 115°, m. p. 118—119°, which 
with methyl] alcohol and a trace of alkali is converted into the semi- 
carbazone. 2-Methylcyclohexylsemicarbazide, from 2-methyleyclo- 
hexanone in 92%, from o-cresol in 67°% yield, has m. p. 168— 
169° (slight decomp.); 3-methylcyclohexylsemicarbazide, 80°, yield 
from the cyclohexanone, 60% from m-cresol, m. p. 142—143°; 
and 4-methylcyclohexylsemicarbazide, in 90°, yield from the cyclo- 
hexanone, 66° from p-cresol, m. p. 146°. The azo derivatives 
obtained on oxidation of these semicarbazides are unstable, but easily 
yield the semicarbazones. The ortho derivative yields an azo 
oxidation product, m. p. about 82—85°. 


Thiophosphoryl Chlorides of the General Formule 
SP(OR)Cl, and SP(OR),Cl and Derivatives of Pentabasic 
Thiolphosphoric Acid, (HO),P-SH. W. AUTENRIETH and 
W. Meyer (Ber., 1925, 58, [B], 840—847; cf. Autenrieth and 
Hildebrand, A., 1898, 419).—Thiophosphory] chloride is converted 
by phenol and sodium hydroxide at a temperature not exceeding 
50° into a mixture of phenoxythiophosphory] dichloride, SP(OPh)CI,, 
b. p. 133—135°/15 mm., and diphenoxythiophosphoryl mono- 
chloride, SP(OPh),Cl, m. p. 67°. The firmness with which the 
halogen atoms are retained in these compounds is remarkable. 
Thus, only one chlorine atom of phenoxythiophosphory! dichloride 
is replaced when the compound is agitated with an excess of phenol 
in the presence of sodium hydroxide solution (10%), boiled with 
phenol dissolved in aqueous sodium hydroxide (30%), or heated 
with phenol under pressure at 180°; under similar conditions, 
diphenoxythiophosphoryl monochloride remains unchanged.  Tri- 
phenyl thiophosphate is, however, produced when either chloride 
is heated with sodium phenoxide at 180—190°. Tri-p-tolyl thio- 
phosphate, m. p. 87°, is almost exclusively obtained when thio- 
phosphoryl chloride (1 mol.) is boiled with a solution of p-cresol 
in aqueous sodium hydroxide (25%). p-Tolyloxythiophosphoryl 
dichloride, b. p. 138°/12 mm., and di-p-tolyloxythiophosphoryl 
chloride, m. p. 53° (corresponding amide, m. p. 131°), are prepared 
by the action of thiophosphoryl chloride (1 mol.) on a solution 
of p-cresol (2-5 mols.) in a large excess of 10% sodium hydroxide 
solution and are separated by distillation of the moist product 
under diminished pressure; they are extraordinarily stable towards 
water. Diphenyl p-tolyl thiophosphate, obtained from p-tolyloxy- 
thiophosphory] dichloride and sodium phenoxide at 180°, has m. p. 
69°; phenyl di-p-tolyl thiophosphate, m. p. 54°, is prepared similarly 
from di-p-tolyloxythiophosphory! chloride. 
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Thiophosphoryl chloride is converted by p-tolyl mercaptan 
(4 mols.) and sodium hydroxide solution (10%) into the ester, 
SP(S:C,H,Me),, m. p. 121—122°. 

Phenoxythiophosphory! dichloride (1 mol.) and aniline (1 mol.) 
in the presence of an excess of 10% sodium hydroxide solution 
yield the dianilide, SP(NHPh),-OPh, m. p. 126° (cf. Autenrieth 
and Hildebrand, loc. cit.), the anilide-chloride, SP(NHPh)(OPh)-Cl, 
m. p. 153°, and the thiol acid, SH-P(NHPh),(OPh)-OH, m. p. 155°, 
which behaves as a monobasic acid towards sodium hydroxide 
with phenolphthalein as indicator. The acid slowly evolves hydro- 
gen sulphide when heated, yielding the ester-anilide, 

OP(NHPh),°OPh, 
m. p. 126°. The sodium salt of the thiol acid is converted by 
iodine into aniline and the disulphide, 
m. p. 165°. Similarly, phenoxythiophosphoryl dichloride and 
p-phenetidine give the monobasic, thiol acid, 
SH-P(NH-C,H,-OEt),(OPh)-OH, 

m. p. 145°, which is transformed by iodine into p-phenetidine, and 
the disulphide, m. p. 


3-Nitro-4-hydroxydiphenyl and some of its Derivatives. 
L C. Ratrorp and J. C. CoLtpert (J. Amer. Chem. Soc., 1925, 
47, 1454—1458)—When 4-hydroxydiphenyl is treated with 
bromine (2-5 mols.) in carbon disulphide a dibromo derivative, 
m. p. 96°, is obtained which, on nitration, afforded a dibromonitro 
derivative, m. p. 171° (decomp.). By treating 4-hydroxydiphenyl 
in glacial acetic acid with nitric acid (d 1-2), a mixture of 3-nitro- 
4-hydroxydiphenyl, m. p. 66°, and a dinitro derivative (cf. Lat- 
schinoff, J. Russ. Chem. Soc., 1873, 5, 58) was obtained, from 
which the 3-nitro compound was separated by distillation in super- 
heated steam. Reduction of the latter with stannous chloride in 
alcohol afforded 3-amino-4-hydroxydiphenyl, m. p. 208°, of which 
the hydrochloride is described. This yielded, on acetylation, 
3-acetamido-4-acetoxydiphenyl, m. p. 141°, and 3-diacetylamino- 
4-acetoxydiphenyl, m. p. 87°. The first of these afforded, on hydro- 
lysis, 3-acetamido-4-hydroxydiphenyl, m. p. 176°, which, on benzoyl- 
ation, gave an acetylbenzoyl derivative, m. p. 167°, and this, on 
hydrolysis, afforded 3-benzamido-4-hydroxydiphenyl, m. p. 238° 
(benzoate, m. p. 234°). The latter yielded, on acetylation, the 
above acetylbenzoyl derivative, m. p. 167°. 4-Hydroxydiphenyl 
benzoate has m. p. 121° (cf. Kaiser, A., 1890, 897). F. G. W. 


Bismuth Salts of Pyrocatechol. A. RosENHEIM and I. 
Barurrscutsky (Ber., 1925, 58, [B], 891—893).—Stable bismuth 


salts, R| |, are readily obtained by the 


saturation of boiling alkaline solutions of pyrocatechol with bismuth 
hydroxide or carbonate in the absence of air. The ammonium, 
sodium (+H,0), barium (4+-2H,O), and pyridinium compounds are 
described, in addition to the potassiwm and ammonium (+H,0) 
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salts of the type R[Bi(C,H,0,).],C;H,(OH),. Pyrocatechol and 
antimonious oxide in alkaline solution yield the very stable salt, 
NH,[Sb(C,H,0,),], whereas tervalent arsenic yields the strong, 
stable acid, H[As(C,H,0,),],4H,0. W. 


Formation of a New Dihydroxydiphenyl from Resorcinol. 
B. Kusota, Y. Fugrmura, and K. Axasut (Sci. Papers Inst. Phys. 
Chem. Res., 1925, 2, 185—193).—When resorcinol vapour is passed 
over blue oxide of tungsten at 500—550°, there are formed benzene, 
phenol, diphenylene oxide, and 2 : 6-dihydroxydiphenyl, m. p. 138— 
138-5° (diacetate, m. p. 111—111-5°). When heated with zinc 
dust, it gives diphenylene oxide. Its absorption spectrum resembles 
that of o-hydroxydiphenyl, and not those of m- or p-hydroxydi- 
phenyl, or of 3:4-, 2:4’-, 4:4’-, or 2: 2’-dihydroxydiphenyl. 
The absorption curves of all these substances are given. By 
catalytic reduction, it gives a hexahydro derivative, m. p. 133-5— 
135° (possibly 1-phenylcyclohexane-2 : 6-diol), which yields, on 
oxidation with sodium hypobromite, phenylmalonic acid. 

B. F. 


Preparation of Alkylresorcinols. SHarpP and Donmg, Inc., 
and A. R. L. Doume (Brit. Pat. 224913; cf. this vol., i, 541).— 
The 2: 4-dihydroxy-n-propyl- and -n-butylbenzene described by 
Johnson (A., 1921, i, 340) were impure. These compounds have 
been prepared in a pure state by condensing pure propionic and 
n-butyric acids, respectively, with resorcinol, purifying the ketones 
so produced, reducing them with zinc amalgam and hydrochloric 
acid, and carefully purifying the products. Thus prepared, 2: 4- 
dihydroxy-n-propylbenzene has m. p. 79° and 2: 4-dihydroxy- 
n-butylbenzene, m. p. 47°. E. H. R. 


Effect of the Acidity of Acyl on the Migration from Nitrogen 
to Oxygen in o-Aminophenols. L. C. Rarrorp and H. P. Lan- 
KELMA (J. Amer. Chem. Soc., 1925, 47, 1111—1123; cf. A., 1924, 
i, 1304).—The action of various pairs of acylating agents on 
5-chloro-3-amino-p-cresol and the hydrolysis of the resulting mixed 
diacyl derivatives have been examined. In each of eleven cases, 
in which both of the acyl radicals were of the type R-CO-, rearrange- 
ment occurred at some point in the cycle. In eight of these cases, 
the mixed diacyl derivatives were identical, no matter in what order 
the acyl groups were introduced. In these cases, the more acidic 
group was found to be attached to the nitrogen atom, but one 
exception to this was noted. No rearrangement was observed when 
one of the acyl groups was R°SO,°, the other being R-CO-. The 
diacetyl derivative of the above aminophenol (cf. Zincke, A., 1903, 
i, 756) affords 5-chloro-3-acetamido-p-cresol (1), m. p. 125—126°, on 
hydrolysis, the corresponding dibenzoy] derivative yielding similarly 
the benzamido derivative, m. p. 201—202°. Benzoylation of the 
acetamido derivative, and acetylation of the benzamido derivative, 
yielded the same acetylbenzoyl derivative, m. p. 159—160°. Hydro- 
lysis of the di-«-naphthoyl derivative affords 5-chloro-3-«-naphth- 
amido-p-cresol, m. p. 146°, which yields an acetyl derivative, m. p. 
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188°, identical with that obtained by «-naphthoylating (I). 5-Chloro- 
3-8-naphthamido-p-cresol (II), m. p. 169—170°, yields an acetyl 
derivative, m. p. 176—177°, identical with that obtained b 
6-naphthoylating (I), which gives a mixture of (I) and (II) on 
hydrolysis. The action of «-naphthoyl chloride on (II) yielded 
5-chloro-3-8-naphthamido-p-tolyl «-naphthoate (III), m. p. 208°. 
5-Chloro-3-«-naphthamido-p-tolyl ®-naphthoate (IV), m. p. 168— 
169°, was obtained similarly. Hydrolysis of (III) or (IV) yielded 
5-chloro-3-«-naphthoamido-p-cresol exclusively. 5-Bromo-a-naph- 
thoyl chloride, m. p. 84°, was prepared by the action of thionyl 
chloride on the corresponding acid. 5-Chloro-3-(5'-bromo-«-naphtho- 
amido)-p-cresol (V), m. p. 206°, gave a $-naphthoate, m. p. 188— 
189°. The corresponding 5-chloro-3-8-naphthamido-p-tolyl 5-bronio- 
a-naphthoate, m. p. 206°, was obtained similarly, and both diacyl 
derivatives afforded (V) on hydrolysis. 5-Chloro-3-phenylacet- 
amido-p-cresol, m. p. 119°, yielded a p-toluate, m. p. 169—170°, 
identical with the product from 5-chloro-3-p-tolwamido-p-cresol, 
m. p. 169°, and phenylacetyl chloride. 5-Chloro-3-0-nitrobenzamido- 
p-cresol (VI), straw-coloured, m. p. 167°, yields a p-nitrobenzoate, 
m. p. 229—230°, identical with the product from 5-chloro-3-p- 
nitrobenzamido-p-cresol, m. p. 206°, and o-nitrobenzoyl chloride. 
5-Chloro-3-m-nitrobenzamido-p-cresol, m. p. 219°, yielded, on treat- 
ment with o-nitrobenzoyl chloride, 5-chloro-3-0-nitrobenzamido- 
p-tolyl m-nitrobenzoate, m. p. 216—217°, which is also obtained from 
(VI) and m-nitrobenzoyl chloride. 5-Chloro-3-0-chlorobenzamido- 
p-cresol, m. p. 138°, yielded a p-chlorobenzoate, m. p. 216—217°, 
identical with the product from 5-chloro-3-p-chlorobenzamido- 
p-cresol, m. p. 187°, and o-chlorobenzoyl chloride. 5-Chloro-3-o- 
todobenzamido-p-cresol (VII), m. p. 147°, yielded a p-iodobenzoyl 
derivative (VIII), m. p. 153—155°, whilst 5-chloro-3-p-iodobenz- 
amido-p-cresol, m. p. 202°, gave an o-iodobenzoyl derivative (IX), 
m. p. 213°. Hydrolysis of (VIII) or (IX) yielded (VII) exclusively. 
5-Chloro-3-(3' : 5'-dinitrobenzamido)-p-cresol, yellow, m. p. 243— 
244°, afforded a benzoyl derivative, m. p. 241—242°, identical with 
that from the benzamido-p-cresol and 3 : 5-dinitrobenzoyl chloride. 
Hydrolysis of the diacyl derivative yielded the benzamido-p-cresol 
and dinitrobenzoic acid. 5-Chloro-3-benzenesulphonamido-p-cresol, 
m. p. 124—125° (acetate, m. p. 142—143°; benzoate, m. p. 169— 
170°); 5-chloro-3-acetamido-p-tolyl benzenesulphonate, m. p. 95— 
96°; and 5-chloro-3-benzamido-p-tolyl benzenesulphonate, m. p. 116— 
117°, are described. ) F. G. W. 


Reactions of Substituted Mercapto-magnesium Halides. 
H. Gruman and W. B. Kine (J. Amer. Chem. Soc., 1925, 47, 1136— 
1143).—Magnesium p-tolyithiol iodide yields, when treated with 
allyl bromide in ether, p-tolyl allyl sulphide (cf. Fromm and Siebert, 
A., 1922, i, 542), b. p. 77—79°/2 mm., d? 1-0044. Benzyl bromide 
affords similarly p-tolyl benzyl sulphide, and a keto sulphide is 
obtained from bromo- or chloro-acetophenone. Iodine yields 
di-p-tolyl disulphide, whilst dry oxygen and carbon dioxide are 
without action on the magnesium compound. Phenylcarbimide con- 
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verts the latter into p-tolyl phenylthiolcarbamate, NHPh:CO-S-C,H,Me, 
m. p. 127°, but benzonitrile has no action. A mixture of benzalde. 
hyde and acetophenone yields phenyl 
ketone (cf. Ruhemann, T., 1905, 87, 461), probably through the 
intermediate formation of pheny! styryl ketone, whilst benzaldehyde 
or acetophenone alone yield unidentified oi/s. Magnesium ethyl- 
thiol iodide reacts incompletely with butaldehyde (cf. Grignard and 
Dubien, A., 1923, i, 896; Grignard and Fluchaire, Bull. Soc. chim., 
1924, 35, 1019), only a trace of dibutanal being obtained. Magnesium 
benzylthiol iodide yields, when treated with phenylcarbimide, 
benzyl phenylthiolcarbamate, m. p. 94:5°. Carbon dioxide has no 
appreciable action on magnesium $-naphthylthiol iodide. 
F. G: W. 


Alkylation of Mercaptans by means of Sulphonic Esters. 
H. Gruman and N. J. BEABER (J. Amer. Chem. Soc., 1925, 47, 1449— 
1451).—Mercaptans can be converted into sulphides, in good yields, 
by boiling their alkaline solutions with an alkyl sulphate or an 
alkyl p-toluenesulphonate. The following sulphides are described : 
ethyl n-butyl, b. p. 143—145°; benzyl ethyl, b. p. 220—223°; 
phenyl ethyl, b. p. 202—205°; p- -tolyl methyl, b. p. 104—105° /20 
mm.; p-tolyl ethyl, b. p. 101—103° /2 mm., 122—125°/20 mm., 
b. p. 219—220°; p-tolyl n-propyl, d? 0-9755, b. p. 234 235°, 
120°/15 mm.; and p-tolyl n-butyl sulphide, b. p. 249—250° 
(decomp. with formation of p-toluenesulphonic acid), b. p. 135— 
138°/15 mm. The action of $-chloroethyl p-toluenesulphonate on 
p-thiocresol yielded p-tolyl $-chloroethyl sulphide, b. p. 150— 
152°/20 mm., and di-p-tolyl ethylene disulphide. _p-Tolyl-8-chloro- 
ethylsulphone (cf. Fromm and Kohn, A., 1921, i, ~~ has m. p. 
78—78-5°. F. G. W. 


Preparation of Triarylmethyl Acetates. C.S.ScHOEPFLE (J. 
Amer. Chem. Soc., 1925, 47, 1469—1471).—Triarylmethyl acetates 
are obtained, in 92—96°,, yields, by. shaking benzene solutions of 
triarylmethyl halides with dry ammonium acetate, or by passing 
ammonia into solutions of the halides in benzene, in presence of 
excess of acetic acid. The halide may be produced in situ by the 
action of acetyl bromide on the benzene solution of the triaryl- 
carbinol. Diphenyl-«-naphthylmethyl acetate, m. p. 137—138°, and 
phenyldi-x«-naphthylmethyl acetate, m. p. above 200° (decomp.), 
after turning brown = about 190°, are described. Diphenyl- 
a-naphthylmethylamine, m. p. 168—169°, and phenyldi-x-naphthyl- 
methylamine, m. p. 164—165° (cf. Schoepfle, A., 1922, i, 337), were 
prepared by the action of ammonia on the corresponding triaryl- 
methyl bromides in benzene. 


Dissociation of Benzopinacol Derivatives. F. F. Biickr 
(J. Amer. Chem. Soc., 1925, 47, 1477).—Benzopinacol dibenzoate 
and dicyanotetraphenylethane (cf. Lowenbein, this vol., i, 552) 
develop appreciable colours, due to dissociation into tervalent 
carbon radicals, when heated at 150°. In molten naphthalene, the 
colour of the above cyanide is intense pink, becoming colourless on 
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cooling. The possibility of these phenomena is foreshadowed by 
the author’s results on the dissociation of compounds, containing 
the ONa and OPh groups, derived from the action of metallic 
sodium on aromatic aldehydes (cf. this vol., i, 37, 662). F. G. W. 


Condensation of Primary Alcohols with Resorcinol and 
other Hydroxy Aromatic Compounds. R. N. SEN and N. N, 
SaRKaR (J. Amer. Chem. Soc., 1925, 47, 1079—1091).—Compounds 
of the benzein type are obtained in good yield by heating together 
alcohols and resorcinol or similar substances with sulphuric acid 
(d 1-84) at 140—150°. The acid acts both as a condensing and 
oxidising agent (cf. Sen and Sinha, A., 1924, i, 288) and addition of 
potassium persulphate lowers the temperature necessary for the 
reaction. The following benzeins were prepared: resorcinol- 
benzein (cf. Sen and Sinha, loc. cit.) (benzoyl derivative, yellow, 
m. p. 141°; tetrabromo derivative, decomp. on heating); resorcinol- 
o-hydroxybenzein, m. p. above 250° (yields a tetrabromo derivative) ; 
resorcinol-o : p-dihydroxybenzein, orange-red, m. p. above 250° 
(tetrabromo derivative, decomp. above 170°);  resorcinol-m-nitro- 
p-hydroxybenzein, m. p. above 250°; pyrogallolbenzein (from benzyl 
alcohol and pyrogallol); pyrogallol-o-hydroxybenzein (from saligenin 
and pyrogallol), m. p. above 250°; resorcinol-o : m : p-trihydroxy- 
benzein (from 6-hydroxyfluorone and pyrogallol), red, m. p. above 
230°; and a benzein, C3,H,0,, m. p. above 250°, from resorcinol 
and 3: 5-dihydroxymethyl-p-cresol. o: p-Dihydroxybenzyl alcohol, 
a white powder which readily turns brick-red, was obtained from 
resorcinol and formaldehyde by Manasse’s method (cf. A., 1894, i, 
577). Resorcinol-8-hydroxynaphthalein, orange-red, m. p. not below 
250°, was obtained, together with 2’ : 4’-dihydroxyphenylnaphtha- 
fluorone (1), similar, from the condensation of resorcinol with 
8-hydroxynaphthylearbinol. 

Condensation of resorcinol with glycerol in presence of sulphuric 
acid at 130—150° (cf. Reichl, J. Chem. Soc., 1880, 38, 426) afforded 
a mixture of resorcinolglycerein, C,;H,.0;, red, m. p. above 250°, 
and resorcinolacrolein, C,;H,,03, orange-yellow, m. p. similar. The 
former yielded a tribenzoyl derivative, brownish-yellow, and a 
dibromo derivative. Pyrogallol and glycerol yielded similarly 
pyrogallolglycerein, brown, m. p. above 250°, and pyrogallolacrolein, 
black, m. p. similar. 
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Xanthens are obtained in good yield by the condensation of 
o-hydroxy-alcohols with an equivalent of resorcinol or $-naphthol 
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in presence of zinc chloride at 140—160°. The following are 
described : 3-hydroxyxanthen, yellow, m. p. 61° [dibromo derivative, 
m. p. 217° (decomp.)], from saligenin and resorcinol; 8-hydroxy- 
naphthoxanthen (II), m. p. 122°, from $-hydroxynaphthylearbinol 
and resorcinol; 3-hydroxy-5-o : p-dihydroxybenzyl-7-methylazanthen, 
red, m. p. above 250°; and £8-dinaphthoxanthen (cf. Wolff, A., 
1893, i, 222). 

6-Hydroxyfluorone (cf. Mohlau and Koch, A., 1895, i, 46) was 
obtained by condensing o : p-dihydroxybgnzyl alcohol with resorcinol 
in presence of zinc chloride and oxidising the product in alkaline 
solution by means of a current of air. 9-0: p-Dihydroxyphenyl- 
fluorone (III), orange-red, m. p. above 250°, is a by-product in the 
preparation of resorcinol-o-hydroxybenzein, and is also obtained 
by condensing 3-hydroxyxanthene with resorcinol in presence of 
sulphuric acid. F. G. W. 


Electrochemical Oxidation of Anethole and isoEugenol. 
F. FicHTeR and A. Curisten (Helv. Chim. Acta, 1925, 8, 332—336). 
—The possibility of the smooth anodic oxidation of the propylene 
side-chain is established by the observation that anethole is trans- 
formed at a lead dioxide anode into anisaldehyde (yield 52%) and 
anisic acid (yield 25-4%). Side changes consist in the elimination 
of methyl from the methoxyl group and entrance of a second 
hydroxyl group with production of a derivative of pyrocatechol. 
The experimental conditions may be varied widely, since graphite, 
platinum, or nickel may replace lead dioxide, and the electrolyte may 
be a solution of sodium sulphate, carbonate, hydrogen carbonate, 
or mixtures of these, sodium hydroxide, or dilute sulphuric acid. 
The difficulty in effecting the electrolytic oxidation of isoeugenol to 
vanillin (cf. D.R.-P. 92007; Lowry and Moore, T'rans. Amer. 
Electrochem. Soc., 1922, 42, 273) is therefore attributed to the 
presence of the hydroxy group. In support of this view it is shown 
that 3: 4-dimethoxy-A*-propenylbenzene is transformable into 
3: 4-dimethoxybenzaldehyde (77-8°%) and 3: 4-dimethoxybenzoic 
acid (12-7°%), accompanied by little resinous matter, whereas 
4-hydroxy-3-methoxypropylbenzene affords much resin and 
dihydroxydimethoxydipropyldiphenyl, m. p. 152°. If, however, the 
hydroxyl group of isoeugenol is protected by using potassium 
isoeugenyl sulphate, electrolytic oxidation at a lead dioxide anode 
leads to the production, after hydrolysis of the product with boiling, 
dilute sulphuric acid, of vanillin (53-4°,) and vanillic acid gt 


Analogies between certain Reactions of Organic Peroxide 
and Diazo Compounds. H. GELISsEN and P. H. HERMANsS 
(Ber., 1925, 58, [B], 984—987; cf. this vol., i, 663).—A theoretical 
paper in which the analogy between the actions of organic peroxides 
and diazo compounds towards hydrocarbons, alcohols, and water and 
during thermal decomposition is discussed. H. W. 

Stable Triammine Salts. F.L. Hann and H. Wo rF (Z. anorg. 
Chem., 1925, 144, 128—130).—The sulphobenzoates of copper, 
cadmium, nickel, and cobalt yield stable, sparingly soluble salts 
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with 3 mols. of amine to | of sulphobenzoate, by addition of the 
amine to the aqueous solution of the salt; the additive compounds 
give conducting solutions in pure water or water containing the 
amine. The following sulphobenzoates are described: triammine 
copper, dark blue; tripyridine copper, bright blue, decomp. 246°; 
trianiline copper, bright green, m. p. 211°; tripyridine cadmium, 
decomp. 138°; trianiline cadmium, white, unchanged at 350°; 
tripyridine cobalt, strawberry coloured, darkening at 240°; tri- 
pyridine nickel, bright- -green, unchanged above 300°. 8.1. L. 


Utilisation of p-Toluidine in the Synthesis of Aromatic 
Esters of the Novocaine Type. M. A. SoDERMAN and T. B. 
JOHNSON (J. Amer. Chem. Soc., 1925, 47, 1390—1395).—When 
p-toluonitrile (300 g.) is added to a mixture of sulphuric acid (1200 g.) 
and nitric acid (384 g.) at 20—40°, 2-nitro-4-cyanotoluene, b. p. 
171°/12 m., is obtained in 93% y ield. This is hydrolysed quanti- 
rst by sulphuric acid (d 1- 53) at 180° to 2-nitro-p-toluic acid, 

m. p. 186—187°, from which 2-nitro-p-toluoyl chloride, yellow, b. p. 
165°/18 mm., 185° /36 mm., was prepared by the action of phos- 
phorus pentachloride. Oxidation of 2-nitro- -p-toluic acid with 
potassium permanganate (cf. Johnson and Bigelow, A., 1920, i, 
20) affords the corresponding nitroterephthalic acid, m. p. 268°, in 
96% yield, from which nitroterephthaloyl chloride, yellow, b. p. 
174°/8 mm., was prepared. Interaction of the above acid chlorides 
with diethylaminoethyl alcohol in ether afforded respectively 
diethylaminoethyl 2-nitro-p-toluate hydrochloride, m. p. 152—153° 
(decomp.), and diethylaminoethyl 2-nitroterephthalate hydrochloride, 
m. p. 199°. From these, by reduction with tin and hydrochloric 
acid, diethylaminoethyl 2-amino-p-toluate [dihydrochloride, m. p. 
208° (decomp.)] and diethylaminoethyl 2-aminoterephthalate {[di- 
hydrochloride, m. p. 213° (decomp.)] were obtained. Diethyl 
2-nitroterephthalate, m. p. 51°, is described. [Cf. B., July 24th.] 

F. G. W. 


Isomerism of Anilino-m-nitrophenylacetonitrile. 4G. 
HELLER and G. SPrELMEYER (Ber., 1925, 58, [B], 838—840).—The 
condensation of m-nitromandelonitrile with aniline in alcoholic 
solution in the presence of potassium cyanide leads to the production 
of two interconvertible isomerides, yellow needles, m. p. 102°, and 
colourless needles, m. p. 90°, to which the constitutions 


NO,-C,H,- 


and are The yellow compound 
rapidly gives a hydrochloride, m. p. 205—210° (decomp.) after 
darkening at 180°, which is also obtained slowly from the colourless 
isomeride. Either form yields the same acetyl derivative, m. p. 
142-5°. Anilino-m-chlorophenylacetonitrile could be obtained only 
in a colourless modification, m. p. 83°; p-nitromandelonitrile does 
not react simply with aniline. H. W. 


Complete Mutual Resolution of Inactive Acids and Bases. 
A. W. IncEersoLy (J. Amer. Chem. Soc., 1925, 47, 1168—1173).— 
When d-camphorsulphonic acid is combined with inactive phenyl- 
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aminoacetic acid in aqueous solution, the /BdA salt separates first. 
After purification by recrystallisation, the pure /-base can be 
obtained from it by precipitation with ammonium hydroxide. 
Similar precipitation of the original mother-liquors gives the 
partly resolved base (dB+d/B) and when this (a) is combined with 
inactive camphorsulphonic acid, the dB/A salt crystallises first. Or 
(b) the pure /-base may be combined with 2 equivalents of inactive 
acid, the solution depositing first the /BdA salt, and leaving l-acid 
in solution. This solution is then combined with the partially 
resolved base, subsequent procedure being as in (a), the dBIA salt 
being obtained first in rather better yield. Concentration of the 
final liquors yields first the inactive salt, pure, and then the dBdA 
salt. The method appears to be of general application, and is 
exemplified further by the partial resolution of «-phenylethylamine 
and malic acid. F. G. W. 


[Formation and Spectrochemical Behaviour of Hydro- 
genated Naphthalene Derivatives]. Correction. K. von 
AuweErs (J. pr. Chem., 1925, [ii], 109, 352; cf. this vol., i, 402).— 
a-Methyl-8-naphthoic acid has already been described by Mayer 
and Schnecko (A., 1923, i, 773). y-Phenylbutyl alcohol (p. 403) 
was not used; this name is an error, y-phenylpropyl alcohol being 
intended. W.A.S. 


Derivatives of p-Hydroxymethylbenzoic Acid. I. Esters. 
F. H. Case (J. Amer. Chem. Soc., 1925, 47, 1143—1147).—The 
following esters of p-hydroxymethylbenzoic acid were prepared 
by boiling a solution of the acid in an excess of the appropriate 
alcohol in presence of a small amount of sulphuric acid : ethyl ester, 
b. p. 161—163°; propyl ester, b. p. 164—165°; n-butyl ester, b. p. 
169—174°; isobutyl ester, b. p. 169—172°; and benzyl ester, m. p. 
63°. The yield of the last was very low on account of ether form- 
ation from the acid itself at temperatures above 150°. The benzoate, 
b. p. 203—207°/3 mm., p-nitrobenzoate, yellow, m. p. 86°, p-amino- 
benzoate, m. p. 95° (hydrochloride, m. p. 198—203°), urethane, m. p. 
119°, and phenylurethane, m. p. 107°, of the above ethyl ester, are 
described. . F. G. W. 


Synthesis of p-Thiolbenzoic Acid. G. THompson (J. Soc, 
Chem. Ind., 1925, 44, 1967; cf. Smiles and Harrison, T., 1922, 121, 
2022).—p-Aminobenzoic acid is diazotised and the diazo solution 
run into an alkaline solution of sodium disulphide below 5°. The 
crude disulphide, which could not be obtained crystalline, and 
charred above 290°, on reduction with sodium carbonate and iron 
powder is converted almost quantitatively into p-thiolbenzoic 
acid, m. p. 219° (after sublimation). R. B. 


Di(«-cyanobenzyloxy)phenylmethane, CHPh(O-CHPh:CN),. 
R. (Ber., 1925, 58, 975).—The compound obtained 
spontaneously from mandelonitrile by Wood and Lilley (this vol., i, 
400) is di(a-cyanobenzyloxy)phenylmethane ; the mandelocarbyl- 
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amine and «-hydroxybenzylmethylamine of these authors should 
be deleted. H. W. 


Unsaturated Ketonic Acids. II. Experiments with 
6-Benzoylacrylic Acid and Related Compounds. M. T. Bocrert 
and J. J. Rirrer (J. Amer. Chem. Soc., 1925, 47, 526—535).— 
6-Benzoylacrylic acid is not converted into an isomeride by the 
action of ultra-violet light (cf. Rice, A., 1923, i, 218; 1924, i, 287, 
1314). iso-8-Benzoylacrylic acid dibromide («8-dibromo-$-benzoyl- 
propionic acid), m. p. 142°, is obtained by treating isodibromo- 
succinic anhydride, prepared by the action of bromine on maleic 
anhydride at 95—98° (cf. Pictet, Ber., 1880, 13, 1670), with benzene 
and aluminium chloride. When boiled with sodium acetate in 
glacial acetic acid, it is converted into the same bromobenzoylacrylic 
acid, m. p. 109-4°, as is obtained similarly from the isomeric 
dibromide, m. p. 148° (cf. Bougault, A., 1909, i, 102), prepared by 
the action of bromine in glacial acetic acid on $-benzoylacrylic acid. 
Both the above dibromides lose bromine, with formation of 8-benzoyl- 
acrylic acid, when boiled with potassium iodide in alcohol, sodium 
thiosulphate solution being added to remove the liberated iodine 
which brought the reaction to an equilibrium. «-Sulpho-6-benzoyl- 
propionic acid is obtained as the disodium salt, which darkens 
without melting at 260°, by the action of sodium sulphite on 
6-benzoylacrylic acid in aqueous solution. Attempts to regenerate 
a §-benzoylacrylic acid from this compound failed, it being 
hydrolysed to acetophenone by alkali, and completely decomposed 
by warm, concentrated sulphuric acid. §-m-Nitrobenzoylacrylic 
acid, yellow, m. p. 188°, is obtained from 8-benzoylacrylic acid by 
the action of cold, fuming nitric acid. §-p-Hydroxybenzoylacrylic 
acid, m. p. 134-5°, is prepared by boiling maleic anhydride, phenol, 
and aluminium chloride, in benzene solution. s-Di(trihydroxy- 
benzoyl)ethylene, pale yellow, m. p. 195° (decomp.) after darkening at 
180°, or m. p. 231° after softening at 225° in a sealed tube, is obtained 
by heating maleic anhydride, pyrogallol, and zinc chloride at 120°. 
A dark red, viscous by-product of this reaction is probably the 
malein. The diketone is a very weak dye (cf. Georgievics, A., 1899, 
i, 803). «-Methyl-8-benzoylacrylic acid, m. p. 153°, is obtained by 
condensing citraconic anhydride with benzene in presence of 
aluminium chloride (cf. von Pechmann, A., 1882, 1074). Both 
B-l-naphthoylacrylic acid, pale yellow, m. p. 150-2°, and 8-2- 
naphthoylacrylic acid, m. p. 188° (cf. Oddy, A., 1923, i, 1098), are 
obtained by condensing maleic anhydride with naphthalene in 
presence of aluminium chloride in benzene solution. F.G. W. 


Preparation of Derivatives of Diphenic Acid possessing 
the Properties of Local Anesthetics. C. Rorerts and T. B. 
JOHNSON (J. Amer. Chem. Soc., 1925, 47, 1396—1402).—Diethyl- 
aminoethyl diphenate hydrochloride (I), was obtained as an oil by 
the action of diphenic chloride on diethylaminoethyl alcohol in 
benzene. The free base also forms an oil, n?! 1-528, and it is suggested 
that the low melting points are due to the products being mixtures 
of cis and trans isomerides. Diphenanilide, m. p. 229—230°, 
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obtained analogously, was converted into the imino-chloride, m. p. 
116—117°, by the action of phosphorus pentachloride, from which 
the ethylimide, m. p. 216—217°, and the diethylaminoethylimide 
hydrochloride (II) were obtained by treatment with the respective 
alcohols. Compounds (I) and (IL) form satisfactory local anzs- 
thetics. Attempts to convert diphenanilide into the aldehyde 
corresponding with diphenic acid, by the method of Sonn and Miiller 
(A., 1920, i, 58) were unsuccessful. F. G. W. 


Nitration of p-Carboxyphenoxyacetic Acid. W. G. 
CHRISTIANSEN (J. Amer. Chem. Soc., 1925, 47, 1158—1162).— 
p-Carboryphenoxyacetic acid, m. p. 280—282°, is prepared by the 
action of chloroacetic acid on p-hydroxybenzoic acid in aqueous 
solution in presence of excess of sodium hydroxide. When its 
solution in cold, concentrated sulphuric acid is treated with nitric 
acid (1 mol.) 2-nitro-4-carboxyphenoryacetic acid, m. p. 247—248-5°, 
is obtained. When this is dissolved in sulphuric acid and treated, 
in the cold, with a mixture of nitric and sulphuric acids, carbon 
dioxide is evolved and 2 : 4-dinitrophenoxyacetic acid, m. p. 145— 
148°, obtained. The latter can be obtained also by the direct 
nitration of p-carboxyphenoxyacetic acid, which yields in addition 
a small proportion of 2: 6-dinitro-4-carboryphenoxryacetic acid, 
yellow, m. p. 182—183°. F. G. W. 


Platinum Oxide as a Catalyst in the Reduction of Organic 
Compounds. VII. Effects of Numerous Substances on the 
Platinum Catalysis of the Reduction of Benzaldehyde. 
W. H. Caroruers and R. Apams.—(See ii, 693.) 


Brominated Additive Products of Schiff’s Bases. A. BERG 
(Bull. Soc. chim., 1925, 37, [iv], 637—641; cf. Hantzsch, A., 
1890, 50).—Schiff’s bases form yellow or yellowish-red additive 
compounds, CHRBr-NR’Br, with bromine, in which the bromine 
is very reactive, attacking such metals as copper and gold when 
the additive compound is dissolved in a dry solvent. When the 
Schiff’s base is derived from an aromatic amine, on decomposition 
of the additive compound with water, one bromine atom enters the 
aromatic ring, and the other is eliminated as hydrogen bromide 
with simultaneous regeneration of the aldehyde. With additive 
compounds obtained from bases such as isobutylidenezsobutyl- 
amine, water yields a brominated aldehyde and the hydrobromide 
of the base, e.g., «-bromoisobutaldehyde and isobutylamine hydro- 
bromide. With the benzylidene derivatives of alkylamines or 
aralkylamines, the bromine additive product is decomposed by 
water in yet a third way, yielding a bromoamine and hydrogen 
bromide with regeneration of the aldehyde. Thus the dibromide 
of benzylideneisobutylamine, decomp. 83—84°, yields benzaldehyde 
and isobutylbromoamine, NHBr-C,H,. Similarly, the dibromide of 
benzylidenebenzylamine, m. p. 141—142°, yields benzaldehyde and 
benzylbromoamine, from which benzylamine is regenerated, with 
liberation of bromine, by reaction with the hydrogen bromide. 
In some cases, as with the derivative of isobutylideneaniline, 
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several reactions occur simultaneously, in this case the principal 
one yielding aniline hydrobromide and «-bromoisobutaldehyde. 
R. B. 


Reaction between 2 : 6-Dibromocyclohexanones and Alkali. 
G. CusMANO (Gazzetta, 1925, 55, 215—218; cf. A., 1914, i, 303, 556). 
—The action of 2-5°% potassium hydroxide solution on 2: 6-di- 
bromo-2-methylcyclohexanone (cf. Wallach, A., 1918, i, 442) yields 
a keto-glycol, CHs<CHoHycG>CMe-OH.2H,0, m. p. about 150° 
(slow heating), which gives no coloration with ferric chloride, is 
converted into the corresponding methylcyclohexandione at about 
200°, and is isomeric with the dihydroxymethylcyclohexanone 
obtained by Harries (A., 1902, i, 378). It seems likely, therefore, 
that the intermediate terms of the reaction between 2 : 6-dibromo- 
cyclohexanones and alkali are diketones resulting from the direct 
substitution of the two bromine atoms by two hydroxyl groups; 
these diketones, by internal oxidation and reduction, would then 
give the dihydropyrocatechols. 

Certain of the compounds described as new by Wallach and 
Weissenborn (A., 1924, i, 862) were previously obtained by the 
author. 


1:5-Dichloroanthrone. E. pE B. Barnett, J. W. Cook, 
and M. A. Matruews (Ber., 1925, 58, [B], 976—983).—1 : 5-Di- 
chloroanthranyl acetate, m. p. 178°, is 
obtained by the action of acetic anhydride on 1 : 5-dichloroanthrone 
in the presence of pyridine. 1: 5-Dichloroanthranyl methyl ether, 
m. p. 104°, and 1: 5-dichloroanthranyl ethyl ether, m. p. 103°, are 
prepared from 1 : 5-dichloroanthrone and the requisite p-toluene- 
sulphonate. 1 : 5-Dichloroanthrone, 1 : 5-dichloroanthrany] acetate, 
and 1:5-dichloroanthranyl methyl ether are transformed by 
bromine in the presence of carbon disulphide into 1 : 5-dichloro- 
9-bromoanthrone, m. p. 214° (decomp.), whereas anthranyl methyl 
ether is brominated to 9-bromoanthranyl methyl ether. 1 : 5-Di- 
chloro-9-nitroanthrone, m. p. 168° (decomp.), is prepared by the 
action of nitric acid (d 1-42) on 1 : 5-dichloroanthrone, 1 : 5-dichloro- 
anthrany] acetate, or 1 : 5-dichloroanthranyl methyl] ether suspended 
in glacial acetic acid. 1: 5-Dichloro-9-bromoanthrone is trans- 
formed by boiling aqueous acetone into 1 : 5-dichloro-9-hydroxy- 
anthrone, by ethyl alcohol into 1 : 5-dichloroanthronyl ethyl ether, 
and by sodium acetate and glacial acetic acid into 1 : 5-dichloro- 
anthronyl acetate, m. p. 178°. 

1:5-Dichloroanthracene is very stable towards hydrogen 
peroxide. It is converted by bromine in boiling glacial acetic acid 
solution mainly into the corresponding dibromide; if the reaction 


is effected in the presence of sodium acetate, it gives a difficultly 


separable mixture of 1 : 5-dichloroanthronyl acetate and 1 : 5-di- 
chloro-cis-9 : 10-dihydroanthraquinyl diacetate, m. p. 246°. The 
diacetate is also obtained by the oxidation of 1 : 5-dichloroanthra- 
cene with lead tetra-acetate or by the acetylation of 1 : 5-dichloro- 
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cis-9 : 10-dihydroanthraquinol. 1: 5-Dichloroanthraquinyl diacetate 
has m. p. 314° (decomp.) after darkening at 300°. 

The action of organic bases on 1 : 5-dichloro-9-bromoanthrone 
differs from that observed with 9-bromoanthrone (T., 1922, 121, 
2059), since, in general, it leads to the replacement of the bromine 
atom by the basic residue. 1 : 5-Dichloro-9-dimethylaminoanthrone, 
m. p. 195°, 1: 5-dichloro-9-diethylaminoanthrone, 1 : 5-dichloro- 
9-piperidinoanthrone, 1 . 5-dichloro-9-anilinoanthrone, m. p. 193°, 
and 1 : 5-dichloro-9-dimethylaminophenylanthrone, m. p. 277°, are 
described. _1 : 5-Dichloro-9-acetoxyanthranyl pyridinium bromide, 
C,,H,,0,NC1,Br,0-5H,O, m. p. 230° (decomp.), is prepared by the 
action of acetic anhydride and pyridine on 1 : 5-dichloro-9-bromo- 
anthrone; it is converted by hydrobromic acid (30°) into 1 : 5-di- 
chloro-9-hydroxyanthranylpyridinium bromide (or 1: 5-dichloro- 
anthronyl pyridinium bromide), m. p. 250° after decomposing at 150°. 

H. W. 


Perylene and its Derivatives. IX. A. Zinxre, K. FUNKE, 
and A. Poneratz (Ber., 1925, 58, [B], 799—802).—The poor yield 
of isoviolanthrone obtained by heating 3 : 9-dibenzoylperylene with 
aluminium chloride (this vol., i, 383) is due, in part, to the extensive 
reduction of the initial material by hydrogen liberated during the 
action. The yield may be very materially increased by the 
addition of manganese dioxide to the mixture; lead peroxide, 
mercuric oxide, and barium peroxide are less effective. isoViol- 
anthrone is readily obtained by the action of powdered potassium 
hydroxide on 4 : 10-dibromo-3 : 9-dibenzoylperylene in the presence 
of boiling aniline; the similar synthesis from 4: 10-dichloro- 
3: 9-dibenzoylperylene requires a higher temperature, which is 
attained by the use of quinoline. The synthesis may be extended to 
substituted isoviolanthrones. Thus, 4 : 10-dichloro-3 : 9-di-p-chloro- 
benzoylperylene, m. p. 350°, prepared from 4: 10-dichloroperylene, 
p-chlorobenzoy] chloride, and aluminium chloride in the presence of 
carbon disulphide, yields 4’ : 4’’-dichloroisoviolanthrone, and 4: 10- 
dichloro-3 : 9-di-p-bromobenzoylperylene, m. p. about 370°, appears 
to give a dibromoisoviolanthrone. 

Treatment of isoviolanthrone suspended in nitrobenzene with 
glacial acetic acid, concentrated hydrochloric acid, and hydrogen 
peroxide gives dichloro/soviolanthrone identical with ‘‘ indanthrene- 
violet 2R extra.” H. W. 


General Method for the Synthesis of Polyspirans. D. 
RapuLescu and V. GrorGescu (Bull. Soc. chim., 1925, [iv], 37, 
187—189).—Cyclic @-diketones are condensed with aldehydes to 
form derivatives of type (I), the disodium salts of which react with 
iodine, yielding cyclopropane derivatives (II) or with 1:2- or 


(I.) (IL.) 
1: 3-dihalogenides to form the corresponding cyclobutane and 
cyclopentane derivatives. The disodium derivative of methylene- 
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bisdimethyldihydroresorcinol (cf. A., 1897, i, 275) yields, when 
treated with iodine in suspension in ether, cyclopropanebis-2 : 6-di- 
keto-4 : 4-dimethylcyclohexanedispiran, m. p. 211—212°. 

The disodium derivative of methylenebisphenyldihydroresorcinol 
(cf. A., 1900, i, 100) yields similarly cyclopropanebis-2 : 6-diketo- 
phenylcyclohexanedispiran, m. p. 218—219°. F. G. W. 


8-Naphthaquinone-1-arylimines. R. Lantz and A. Wau 
(Compt. rend., 1925, 180, 1351—1354; cf. A., 1922, i, 823; 1923, i, 
209, 674, 918, 1103)—When kept in air the l1-arylamino-$-naphthols 
in alkaline solution become oxidised to deeply coloured compounds. 
Oxidising agents, e.g., ammonium persulphate, sodium hypochlorite, 
iodine, and lead peroxide, have the same effect. By the action 
of sodium hypochlorite on 1-anilino-8-naphthol in alkaline solution 
at 5°, an almost quantitative yield of ®-naphthaquinone-1-anil, 
O°C,,>H,-NPh, is obtained. This compound has already been 
prepared by Euler (A., 1906, i, 369) by treating 6-naphthol with 
nitrosobenzene, but in the succeeding paper (A., 1906, i, 370) the 
compound is erroneously described as being derived from «-naphthol. 
1-Anilino-8-naphthol is regenerated on reduction of the anil with 
aluminium amalgam. In a similar way, 1-8-naphthaquinone-1- 
anisylimine and (-naphthaquinone-1-p-acetamidophenylimine have 
been obtained from 1-anisidino-8-naphthol and 1-p-acetamido- 
anilino-8-naphthol, respectively. The anils are, in general, very 
unstable. L. F. H. 


Action of Aromatic Amines on Naphthaquinonearylimines. 
R. Lantz and A. WaxHt (Compt. rend., 1925, 180, 1509—1512; cf. 
preceding abstract, and Fr. Pat. 558117).—On treatment with 
aniline in acetone solution, 8-naphthaquinone-1-phenylimine yields 
a mixture of 1-phenylamino-f-naphthol and 2-hydroxy-1 : 4-naphtha- 
quinonediphenylimine (I) the reaction being represented as follows : 


N N- NHPh 
4. NH, Ph (Sou + aa: 

(.) N-Ph 


In the presence of a catalyst on exposure to air, or with a mild 
oxidising agent, the 1-phenylamino-$-naphthol formed is oxidised 
back to $-naphthaquinone-l-phenylimine, and thus the yield can 
be improved. 1-Phenylamino-§-naphthol may be treated directly 
with aniline in the presence of an oxidising agent or catalyst, e.g., 
copper oxide, which combines with the product, forming a copper 
derivative. On hydrolysis with dilute hydrochloric acid (I) yields 
2-hydroxy-«-naphthaquinone-4-phenylimine (Béniger, A., 1894, i, 
199). L. F. H. 


1:2-Benzanthraquinone (Sirius-yellow G). E. bE B. 
Barnett and M. A. Matrurews (Chem. News, 1925, 130, 339—340). 
1 : 2-Benzanthracene has m. p. 158—159°, not 141° as described 
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by previous workers (Graebe and Peter, A., 1905, i, 704). 9-(or 
10)-Nitro-1 : 2-benzanthracene, m. p. 165°, is obtained by the 
nitration of 1 : 2-benzanthracene in acetic acid solution. Reduction 
of 1: 2-benzanthraquinone yields a mixture; the first substance, 
probably 1 : 2-benz-9-anthrone, m. p. 170° (benzoate, m. p. 171—172°), 
gives 1: 2-benzanthraquinone on oxidation with ferric chloride; 
the second, probably 1 : 2-benz-10-anthrone, an oil (benzoate, m. p. 
202—203°), gives on oxidation an oil, probably a dianthrone. 
L. F.. 


Action of Magnesium p-Anisyl and p-Tolyl Bromides on 
Camphor. 8S. Lepvuc (Compt. rend., 1925, 180, 1502—1503).— 
The substituted aryl derivatives of borneol are more easily 
dehydrated than the phenyl and benzyl derivatives (cf. A., 1906, i, 
440). The reaction between camphor and magnesium p-anisyl 
bromide in ethereal solution gives a 20—30%% yield of p-anisyl- 
camphene, m. p. 85°, b. p. 178—180°/20 mm. Magnesium p-tolyl 
bromide reacts with camphor yielding a liquid, b. p. 154—157°/12 
mm., which is probably a mixture of p-tolylborneol and _ p-tolyl- 
camphene. L. F. H. 


Irreversible Catalysis of Unsaturated Cyclic Hydrocarbons. 
IV. Contact Transformation of «-Pinene: Dihydropinene. 
N. D. Zevinski (Ber., 1924, 58, [B], 864—869 ; cf. this vol., i, 146).— 
Passage of l- or d-«-pinene over palladised asbestos at 190—200° in 
an atmosphere of carbon dioxide causes the production of cymene 
and a dihydropinene, b. p. 166-5—167-5°, dj$ 0-8467, nj} 1-4589, 
identical with the product obtained by catalytic hydrogenation of 
pinene in the presence of nickel. The mixture of cymene and 
dihydropinene is transformed by hydrogen in the presence of 
palladium at 200° into menthane and dihydropinene. Hydro- 
genation of pinene at 200° in the presence of palladised asbestos 
gives a dihydropinene identical with that described above, whereas 
at 157—158° a different dihydropinene, b. p. 169—169-5° (corr.), 
0-8351, 1-4531, is produced. The mechanism of the catalytic 
reduction of pinene depends, therefore, on the temperature and 
nature of the catalyst. 


Action of Chlorine on «-Pinene. G. Brus (Compt. rend., 
1925, 180, 1507—1509).—On passing dry chlorine into pure «-pinene 
at —15° to —20°, a mixture of borny! chloride (I), tricyclene dichloride 
ee (II), and more highly chlorinated products is 
obtained. 


CHCI-(Me~CH, CHCI-CMe-CHC! 
©) | | | 
CH,—CH—CH, CH,—CH—CH, 


Tricyclene dichloride, monoclinic crystals, m. p. 170—171°, optically 
inactive, different from the orthorhombic crystalline dichloride 
described by Aschan (A., 1920, i, 317), is formed analogously to the 
dibromide (Godlewsky and Wagner, A., 1899, i, 618). L. F. H. 
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Asymmetric Catalytic Racemisation. A. McKeEnzir and 
I. A. Smrrx (Ber., 1925, 58, [B], 894—908; cf. T., 1923, 123, 1962; 
A., 1924, i, 1066).—Complete hydrolysis of /-borny] /-«-chlorophenyl. 
acetate with alcoholic potassium hydroxide solution leads to the 
production of a mixture of r- and d-chlorophenylacetic acids, whereas 
addition of a trace of alcoholic alkali to a solution of J-borny] 
l-chlorophenylacetate in alcohol gives an equilibrium mixture 
containing 51% of l-bornyl/-chlorophenylacetate and 49%, of /-bornyl 
d-chlorophenylacetate. It is considered that the alcoholic alkali 
induces inversion around the asymmetric carbon atom of the acid, 
thus causing racemisation, whilst the bornyl group remains 
unaffected, thus giving a mixture of nearly equal amounts of 
l-borny] /- and d-chlorophenylacetates. Since, however, the /-bornyl 
ester of the /-acid is more rapidly formed than that of the d-acid, 
it is also more readily hydrolysed. In the initial stages of the 
hydrolysis the resulting potassium salt is practically inactive, 
whilst during this period the catalytic racemisation of the non- 
hydrolysed ester proceeds in such a manner as to yield a mixture 
of the diastereoisomerides in nearly equal amount. Towards the 
end of the hydrolysis, however, the concentration of the alkali is 
diminished to such an extent that the ratio of the d- to l-ester 
increases somewhat in spite of the catalyst, and the potassium salt 
resulting at this stage of the change is feebly dextrorotatory. The 
term “‘ asymmetric catalytic racemisation ” is applied to the trans- 
formation of a diastereoisomeric menthyl or bornyl ester into a 
mixture of esters in which one diastereoisomeride predominates 
after equilibrium has been established under the influence of 
alcoholic alkali, whereas the racemisation of a compound such as 
ethyl! /-mandelate is described as symmetrical catalytic racemisation. 

Esterification of r-chlorophenylacetic acid by I-borneol in the 
presence of hydrogen chloride at 100° followed by fractional crystal- 
lization of the product from 96% alcohol leads to the isolation of 
l-bornyl 1-«-chlorophenylacetate, m. p. 97-5—98-5°, —98-7°, 
—116-3° in ethyl alcohol, [«])} —102-6°, —120-9° in 
benzene, whereas |-bornyl d-«-chlorophenylacetate, m. p. 53—54°, 
[x]ii +38-6°, [«]§,. +45-8°, is obtained from the mother-liquors. 
d-Bornyl d-«-chlorophenylacetate, m. p. 97-5—98-5°, [a]}* +99-1° 
in ethyl alcohol, is obtained by esterification of the corresponding 
r-acid with d-borneol and fractional crystallisation of the crude 
ester from 96% alcohol; d-bornyl 1-«-chlorophenylacetate, m. p. 
53—54°, [a], —44:8°, is prepared from the l-acid. Incomplete 
esterification of r-chlorophenylacetic acid with /-borneol gives a 
mixture of esters containing a slight preponderance of /-bornyl 
l-chlorophenylacetate, whilst with d-borneol the d-bornyl d-chloro- 
phenylacetate is formed rather more rapidly than the diastereo- 
isomeride. 1-Bornyl 1-«-bromophenylacetate, m. p. 91-5—92-5°, 
—95-8°, —113-7° in ethyl alcohol, —101-1°, [a], 
—122-3° in benzene, is obtained from the corresponding r-acid 
followed by fractional crystallisation of the crude ester from 96°, 
alcohol. The asymmetric action of alcoholic potassium hydroxide 
on l-menthyl dl-chlorophenylacetate or dl-bromophenylacetate on 
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d-bornyl dl-chlorophenylacetate and /-menthyl r-mandelate is 
described in detail. H. W. 


Travancore Essential Oils. III. Oil from the Resin of 
Canarium strictum, Roxb. (Black Dammar). K. L. Moup- 
ait (J. Soc. Chem. Ind., 1925, 44, 169—1727T).—The resin obtained 
from Canarium strictum, Roxb., begins to melt at 110° and if heated 
at 150° until frothing ceases yields a brittle solid (acid value 12-5, 
compared with 28—30 for the raw resin). On destructive distilla- 
tion, this solid yields a deep blue oil (80—85%,), together with 
6—7% of gaseous products, chiefly carbon dioxide, ammonia, and 
methane hydrocarbons, with small proportions of unsaturated 
hydrocarbons. The oil, d7 0-9228, nj 1-5070, ester number 11, 
after acetylation 28-7, acid number 0, contains heptane, ‘* heptine,”’ 
d-a-pinene, and a dicyclic sesquiterpene, C,,H,;, b. p. 262—263°, 
125—127°/18 mm. (hydrochloride, b. p. 135—137°/18 mm., oj 
—8-5°, d? 0-9660, n® 1-5136). The blue colour of the oil is due 
to the presence of azulene, but since the alcoholic extract of the 
resin does not contain azulene, it is probable that the latter is a 
decomposition product. The colouring-matter of the raw resin is 
soluble in alcohol and the alcoholic extract on distillation with 
steam yields d-«-pinene and a heavy oil, d? 0-9890, n= 1-5071. 
Extraction of the resin with acetone yielded a crystalline solid 
and left a brittle, light yellow residue, m. p. above 240°. R. B. 


Datiscin, a Glucoside obtained from Datisca cannabina, L. 
C. CHaraux (Compt. rend., 1925, 180, 1419—1421; cf. Schunck 
and Marchlewski, A., 1894, i, 142; Marchlewski and Koreczynski, 
A., 1907, i, 435; Leskiewicz and Marchlewski, A., 1914, i, 856; 
Bargellini and Peratoner, A., 1919, i, 547).—Datiscin, 

C7H390,;,4H,0, 

occurs to the extent of 6—10% of the dry weight of the roots and 
leaves of Datisca cannabina, L. It has m. p. 192—193°, [«]p 
—48-6° in alcohol; it is hydrolysed by enzymes, yielding equi- 
molecular amounts of datiscetin (m. p. 272—273°), and a rhamno- 
glucose, rutinose (A., 1924, i, 659), and on hydrolysis with acids 
gives one molecule of datiscetin, one of dextrose, and one of rhamn- 
ose. isn 


Active Principles of the African Squill, Urginea Burkei 
(Slangkop). E. Grorce (J. S. Afr. Chem. Inst., 1925, 8, 14—- 
27).—The intermediate portion of the bulb of U. Burkei, Baker, 
sun-dried, contains: ash, 3-6%; sugars; polysaccharides; much 
mucilage; a bitter, colourless substance—which is perhaps scilli- 
picrin (cf. Merck, Pharm. Ztg., 1879, 286)—described as a glucoside, 
yielding on hydrolysis an amorphous, red substance, C 55:2%, 
H7-1%; a bitter, amorphous, red substance, C 53-37%, H 6-15%— 
closely resembling scillitoxin (cf. Merck, loc. cit.)—described as a 
glucoside, which on hydrolysis reduces Fehling’s solution, and 
yields a substance identical with the product of hydrolysis of the 
colourless glucoside; also a yellow svbstance. A review of the 
literature of U. maritima is given. B. F 
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Action of Hydrochloric Acid and Sodium on the Flavone 
Extracted from Red Leaves of Prunus Pissardi. 8S. JONEsco 
(Compt. rend., 1925, 180, 1361—1363).—A yellow pigment with 
the properties of a flavone is extracted from the red leaves of 
Prunus Pissardi by long treatment with ether. Concentrated 
sulphuric acid dissolves the pigment producing a bluish-green 
fluorescent solution. On treatment with sodium amalgam and 
hydrochloric acid the flavone in alcoholic solution gives a red 
coloration which is not produced by nascent hydrogen alone, by 
metallic sodium, or by hydrochloric acid, but it can be obtained 
by treating the alcoholic solution first with sodium and then with 
hydrochloric acid. L. F. H. 


Preparation of Compounds of Lecithin with Bile Acids 
and their Alkali Salts. C. H. BornRINcER Soun (D.R.-P. 
399148; from Chem. Zenir., 1924, ii, 1515—1516)—Compounds 
of lecithin with bile acids and their alkali salts are obtained by 
the usual methods. The affinity of bile acids for lecithin is so 
great that the additive compound of lecithin and sodium cholate 
can be obtained, for instance, by stirring lecithalbumin with an 
aqueous solution of sodium cholate, filtration from albuminous 
matter, concentration, and precipitation with alcohol. Double 
compounds are also described of lecithin with potassium cholate, 
with sodium glycocholate, with sodium apocholate, and with 
sodium deoxycholate. R. B. 


Proposed International Rules for Numbering Organic 
Ring Systems. A. M. Patrerson (J. Amer. Chem. Soc., 1925, 
47, 543—561; issued also as a pamphlet with J. Chem. Soc., 
March, 1925).—Rules are given for numbering organic ring systems, 
as approved provisionally by the Committee on Organic Nomen- 
clature of the International Union of Pure and Applied Chemistry, 
for details of which the original should be consulted. F. G. W.. 


Platinum Oxide as a Catalyst in the Reduction of Organic 
Compounds. VIII. Reduction of Furylalkylcarbinols. J.%. 
Pierce and R. Apams (J. Amer. Chem. Soc., 1925, 47, 1098— 
1104).—Reduction of furylethylcarbinol (b. p. 75—80°/1-3 mm., 
86—89°/18 mm., nf 1-476, d? 1-044; cf. Douris, A., 1913, i, 1373) 
in alcoholic solution by hydrogen in presence of platinum oxide 
is assisted by shaking the catalyst with oxygen every hour, and 
accelerated by addition of a trace of ferrous sulphate, but the latter 
is unaecessary if furfuraldehyde is rigorously excluded. The 
reduction products are as follows: heptan-y-ol (trace); ethyl- 
tetrahydrofurfurylcarbinol (probably as a mixture of two isomerides) ; 
heptane-yd-diol, m. p. 96—96-5° (di-p-nitrobenzoate, yellow, m. p. 
157-5—158-5°) ; an tsomeride, b. p. 205—210°/737 mm., 1-4420, 
d? 0-9457 ; and heptane-ae-diol, b. p. 126—128°/1-8 mm., nj 1-4571, 
d? 0-9705 (di-p-nitrobenzoate, m. p. 82—83°). 

Furyl-n-butylearbinol, b. p. 100—102°/2 mm., nj 1-4720, d? 
0-9914, was obtained by the action of magnesium butyl bromide 
on furfuraldehyde. Reduction proceeded similarly, but was re- 
tarded by the addition of ferrous sulphate. The following reduction 
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products were isolated: dibutylcarbinol (trace); tetrahydrofuryl- 
butylcarbinol, b. p. 99—100°/0-5 mm., nj 1-4493, d? 0-9428 
(acetate, b. p. 120—124°/18 mm., nF 1-4396, d? 0-9682); nonane- 
§e-diol, m. p. 124—125° (di-p-nitrobenzoate, yellow, m. p. 125— 
126°), with an isomeride, b. p. 120—121°/1-6 mm., nj 1-4476; 
and nonane-xe-diol, b. p. 145—147°/2-7 mm., n%} 1-4560, d? 0-9370 
(di-p-nitrobenzoate, yellow, m. p. 55:5—56°). F. G. W. 


Action of Sodium and Mineral and Organic Acids on 
certain Flavones. S. Jonresco (Compt. rend., 1925, 180, 1523—- 
1525).—On treatment with metallic sodium and subsequent addition 
of hydrochloric acid, the flavone obtained from Prunus Pissardi 
develops a deep red colour (this vol., i, 824). Hydrochloric acid 
can be replaced by sulphuric acid, the reaction proceeding as before, 
but if nitric acid is employed in its place the red colour quickly 
fades; with acetic acid, the red coloration produced is evanescent. 
The red pigment has been isolated, but it does not give antho- 
cyanin reactions (cf. Willstiatter and Mallison, A., 1915, i, 282). 

L. F. H. 


Synthesis of Pyrylium Salts of Anthocyanidin Type. VI. 
Polyhydroxyflavylium Salts Related to Chrysin, Apigenin, 
Lotoflavin, Luteolin, Galangin, Fisetin, and Morin. D. D. 
Pratt and R. Rosrnson (J. Chem. Soc., 1925, 127, 1128—1138).— 
2-Hydroxy-4 : 6-dimethoxybenzaldehyde, prepared by the Gatter- 
mann method from phloroglucinol dimethyl ether, condenses in 
the presence of potassium hydroxide with acetophenone, 4-methoxy- 
acetophenone, acetoveratrone, and 2: 4-dimethoxyacetophenone 
to form chalkone derivatives, which are readily converted by mineral 
acids into pyrylium salts, from which by demethylation are obtained, 
respectively, chrysinidin, apigeninidin, lotoflavinidin, and luteolinidin 


chlorides (1). 


OH OH xX 
(You 


(II.) (III.) 


(I.) 
or 


Phenyl 2-hydroxy-4 : 6-dimethoxystyryl ketone, m. p. 136°, warmed 
with concentrated hydrochloric acid, gives chrysinidin chloride 
dimethyl ether (iodide, red needles), and this by demethylation 
yields chrysinidin iodide and hence the chloride (I, Ar=Ph; per- 
chlorate, m. p. 185° decomp.), which darkens at 130° but does not 
melt at 300°. Apigenidin chloride (I, Ar=p-OH-°C,H,;  per- 
chlorate, decomp. 222°), darkens at 180°. 2: 4-Dimethoxyphenyl 
2-hydroxy-4 : 6-dimethoxystyryl ketone, m. p. 154°, is quantitatively 
converted into 5 : 7 : 2’ : 4’-tetramethoxyflavylium chloride, decomp. 
134° (ferrichloride, decomp. 180°), which is demethylated to loto- 
flavinidin iodide (chloride, + 2H,O, darkens at 190°). Luteolinidin 
chloride (iodide, red needles) darkens at 200°. 
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Galanganidin iodide, C,;H,,0,1,H1,3H,O, m. p. 145°, and 
chloride (-+-2H,O) (II) are obtained from 3: 5: 7-trimethoxy- 
flavylium chloride (J., 1924, 125, 195; cf. Willstatter and Schmidt, 
this vol., i, 54); fisetinidin iodide and chloride (III, X=H) from 
7-hydroxy-3 : 3’ : 4’-trimethoxyflavylium chloride (T., 1924, 125, 
170). The close resemblance between fisetinidin and cyanidin 
indicates that cyanin chloride has probably the structure [II], 

3:5:7:2':4'-Pentamethoxyflavylium chloride, decomp. 155° 
(ferrichloride, decomp. 194°), is obtained when hydrogen chloride is 
passed into an ether solution of w: 2: 4-trimethoxyacetophenone 
(prepared by an improved method) and 2-hydroxy-4 : 6-dimethoxy- 

OH benzaldehyde. It is converted by de- 

/\ (LV-) methylation into morinidin chloride (IV, 

P= Yo +2H,0) (cf. Willstatter and Schmidt, 

loc. cit.), which darkens at 100° and is 

OH reduced by zinc dust and hydrochloric 

acid to a substance probably identical 

Cl with an early transformation product 
of cyanomaclurin by alkali. 

5:7: 3':4'-Tetramethoxyflavylium bromide has no resemblance 
=e? product (A., 1923, i, 1221) from catechin tetramethyl 
ether. C. H. 


Synthesis of Pyrylium Salts of Anthocyanidin Type. VII. 
Preparation of the Anthocyanidins with the Aid of 2:4: 6- 
Triacetoxybenzaldehyde. D. D. Pratt and R. Rosinson (J. 
Chem. Soc., 1925, 127, 1182—1190).—2: 4 : 6-T'riacetoxybenzalde- 
hyde, m. p. 151° (+43H,O), prepared by treatment of phloro- 
glucinaldehyde with acetic anhydride and potassium carbonate, 
is condensed with various w-methoxyacetophenones (satisfactory 
conditions for reaction with ketones R-COMe have not been dis- 
covered) to give methyl ethers of pyrylium salts containing (after 
hydrolysis with aqueous-alcoholic hydrochloric acid) free hydroxyl 
groups in positions 5 and 7. 

w-2-Dimethoxyacetophenone, b. p. 165°/15 mm. (semicarbazone, 
m. p. 137°), prepared from o-methoxybenzoyl chloride and ethyl 
sodio-«y-dimethoxyacetoacetate, condenses with triacetoxybenz- 
aldehyde in formic acid saturated with hydrogen chloride to give 
datiscetinidin chloride 3: 2'-dimethyl ether, which darkens at 250°, 
but does not melt at 289°. It is demethylated to datiscetinidin 
iodide (chloride, +1H,O, darkens at 240°). w : 3-Dimethoxyaceto- 
phenone, b. p. 155°/18 mm. (semicarbazone, m. p. 128°), prepared 
from m-methoxybenzoy! chloride, gives with triacetoxybenzalde- 
hyde 5: 7-dihydroxy-3 : 3'-dimethoxyflavylium chloride, darkening 
at 195°, decomp. 225°, which is demethylated to 3:5: 7 : 3’-tetra- 
hydroxyflavylium chloride, decomp. 200°. Pelargonidin chloride 
3: 4'-dimethyl ether (by a typographical error, the original paper 
gives it as the 3: 3’-ether), from w: 4-dimethoxyacetophenone and 
triacetoxybenzaldehyde, yields pelargonidin chloride on demethyl- 
ation. Morinidin chloride 3: 2’: 4'-trimethyl ether, from w: 2: 4- 
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trimethoxyacetophenone, darkens at 250° (perchlorate described), 
and gives morinidin chloride on demethylation. Cyanidin chloride 
3:3':4'-trimethyl ether, from w-methoxyacetoveratrone, is de- 
methylated to cyanidin chloride identical with a synthetic specimen 
previously authenticated (this vol., i, 423). Delphinidin chloride 
3:3':4' : 5’-tetramethyl ether, from w: 3: 4: 5-tetramethoxyaceto- 
phenone, similarly yields delphinidin chloride (Joc. cit.). C. H. 


Synthesis of Pyrylium Salts of Anthocyanidin Type. VIII. 
Synthesis of Pelargonidin Chloride and of Galanginidin 
Chloride. T. Makin and R. Roprnson (J. Chem. Soc., 1925, 
127, 1190—1195).—Biilow’s method is applied to the synthesis 
of galanginidin and pelargonidin, but the probable formation of 
isomerides makes it inferior to the two other methods available. 

Phenyl «-methoxy-8-hydroxyvinyl ketone, OMe-CBz:CH-OH, m. p. 
112° (copper salt, m. p. 178°), prepared from w»-methoxyacetophen- 
one, ethyl formate, and sodium ethoxide in dry ether, condenses 
with phloroglucinol when hydrogen chloride is passed through the 
dry ethereal solution, giving galanginidin chloride 3-methyl ether 
(perchlorate darkens at 255—260°, but does not melt at 300°), 
identical with the product prepared from triacetoxybenzaldehyde 
and w-methoxyacetophenone (cf. preceding abstract). Demethyl- 
ation with hydriodic acid gives galanginidin iodide. 

Anisyl «-methoxy-8-hydroxyvinyl ketone (copper salt sinters at 
163°, melts at 170°), from w : 4-dimethoxyacetophenone and ethyl 
formate, condenses similarly with phloroglucinol to give pelargon- 
idin chloride 3: 4’-dimethyl ether. The perchlorate, m. p. 221° 
(decomp.), was identical with that from Pratt and Robinson’s 
product (preceding abstract). The pelargonidin chloride obtained 
by demethylation was not pure, but drastic purification gave a 
specimen identifiable with certainty. C. H. 


Synthesis of 5 : 5’-Dibromo-6 : 6’-dimethoxy-2 : 2’-bisoxy- 
thionaphthen. R. H. GrirritrH and E. Hore (J. Chem. Soc., 
1925, 127, 990—995).—2-Acetamido-p-tolyl methyl ether, m. p. 
96°, b. p. 109°/15 mm., obtained by acetylation of the amine, 
m. p. 47°, b. p. 140°/20 mm., is brominated in acetic acid to 5-bromo- 
2-acetamido-p-tolyl methyl ether, m. p. 191°, which on hydrolysis 
gives 5-bromo-2-amino-p-tolyl methyl ether, m. p. 100° (benzoyl 
derivative, m. p. 159°; product of coupling with $-naphthol, m. p. 
210°). The corresponding hydrazine, m. p. 192°, is converted by 
a boiling solution of copper sulphate into 3-bromo-p-tolyl methyl 
ether, b. p. 115°/13 mm., which by oxidation with alkaline perman- 
ganate gives 3-bromoanisic acid, m. p. 217—218° (cf. Schall and 
Dralle, A.; 1885, 146); the constitution of this acid was confirmed 
by the preparation of 2-bromoanisic acid, m. p. 199° (mixed m. p. 
much lower), from 2-bromo-p-cresol methyl ether, b. p. 114°/16 mm. 
or 222°/760 mm. Oxidation of 5-bromo-2-acetamido-p-tolyl methyl 
ether with permanganate gives 5-bromo-2-acetamido-4-methoxy- 
benzoic acid, m. p. 253°, which is converted by acid hydrolysis 
into 4-bromo-m-anisidine, m. p. 90—90-5° (benzoyl derivative, m. p. 
124°), but by alkaline hydrolysis into 5-bromo-2-amino-4-methoxy- 
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benzoic acid, m. p. 201°, decomp. 213° (copper salt described), 
From this acid, by the usual methods, 5-bromo-4-methoxy-2-thiol- 
| rat | benzoic acid and hence 4-bromo-2-carboxy-5- 
methoxyphenylthiolacetic acid, m. p.243° (decomp.) 
‘MeO (= are obtained. The latter is converted by acetic 
bd ¥y _anhydride and subsequent oxidation into the 
L thioindigo, 5 : 5’-dibromo-6 : 6’-dimethoxy-2 : 2'- 
Se. “(annexed formula), m. p. 355—360°, which dyes 
cotton from the vat a shade indistinguishable from that of 
* helindone fast scarlet R.”’ 
The thiolacetic acid also condenses with isatin to give a blue 
vat dye, Cj;H,)O;NBrS, m. p. 315°, and with acenaphthenequinone 
to give an orange vat dye, m. p. 337°. C. H. 


Preparation of Salts of Dimethylxanthine with Organic 
Acids. v. Co., and H. (D.R.-P. 399903; from 
Chem. Zentr., 1924, ii, 1515).—Dimethylxanthine salts with a 
powerful diuretic action are obtained by intimately mixing the 
base or its acyl or nitro derivatives with salicylic, benzoic, or other 
acid, alone or in the presence of water or other solvents. The salts 
can be resolved into their constituents by the use of solvents in 
which only one component is soluble. The following salts are 
described : of theophyllin the benzoate, salicylate (1-5 mols. salicylic 
acid), and cinnamate; of theobromine, the disalicylate, and a 
salicylate (1-5 mols. salicylic acid), the disulphosalicylate; of nitro- 
theobromine, the salicylate; and acetyltheobromine salicylate and 
salicyloyltheobromine salicylate. 


Yajeine. A New Alkaloid. A. M. Barrica VILLALBA (J. 
Soc. Chem. Ind., 1925, 44, 205—207r).—The dried stem of the 
plant known in the Putumayo and Caqueta river territories as 
“Yaje” (possibly Hamadictyen Amazonicum of the Apocynacee) 
contains 1-5°% of an alkaloid yajeine and 0-025%, of a secondary 
alkaloid, yajenine. An acid yielding well-crystallised calcium salts 
is also present, together with a colouring matter readily oxidised 
to a scarlet substance on exposure to air. The alkaloids are obtained 
by extraction with dilute hydrochloric acid, precipitation with 
calcium hydroxide, and extraction of the dried calcareous precipitate 
with alcohol. The more insoluble yajeine crystallises out in oblique 
rhomboidal prisms, m. p. 206°, of the composition C,,H,ONs. 
Both the alkaloid and its salts are optically inactive. Characteristic 
reactions are described with auric chloride, de Frohde’s, Dragen- 
dorff’s, Erdmann’s, and Scheibler’s reagents. Both on human 
beings and on animals the alkaloid in small doses produced anzs- 
thesia; larger doses on guinea-pigs produce convulsions and death, 
the toxic dose being about 0-2 g. per kg. body-weight. R. B. 


Amine-oxides of Alkaloids of the Tropan Group. M. Poto- 
NOvSKI and M. Potonovski (Compt. rend., 1925, 180, 1755—1757; 
cf. Merling, A., 1893, i, 113; Wolffenstein, A., 1901, i, 613, 673; 
Freund, A., 1911, i, 76; Valeur and Luce, A., 1919, i, 414; Speyer 
and Becker, A., 1922, i, 674).—On treatment with hydrogen per- 
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oxide at the ordinary temperature, the alkaloids form neutral- 
reacting amine-oxides of the type R’R’’R’’’N°O, which give crystal- 
line salts, and on treatment with sulphur dioxide give, not only 
sulphates, but also anhydro-sulphates, of the type R’R/NMeC 
2 
which are easily hydrolysed by water, giving the sulphates. These 
anhydro-sulphates are isomeric with the compounds obtained by 
Willstatter and Hug (A., 1912, i, 576). Strychnine oxide gives an 
anhydro-sulphate, m. p. 330°, not described by Pictet and Mattison 
(A., 1905, i, 816). Hyoscyamine N-oxide, [x]» —15° in ethyl 
alcohol, [x], —19° in water, hydrochloride, m. p. 198°, [x]p —11-5°, 
in water, gives an anhydro-sulphate, m. p. 208°, [=]j} —15° in ethyl 
alcohol, which on hydrolysis with cold water gives hyoscyamine 
sulphate and, with hot water, the racemised atropine sulphate. 
Atropine N-oxide, obtained in the ordinary way or by racemisation 
of hyoscyamine N-oxide, gives a hydrochloride, m. p. 192—193°, 
and an anhydro-sulphate, m. p. 205°. Tropine N-oxide is obtained 
either by hydrolysis of atropine N-oxide or in the ordinary way, 
m. p. 238° (decomp.), hydrochloride, m. p. above 280°, anhydro- 
sulphate, m. p. 218°. apoAtropine N-oxide, m. p. 128°, hydrochloride, 
m. p. 205°, salicylate, m. p. 152°, anhydro-sulphate, m. p. 155°. 
Homatropine N-oxide, m. p. 1388—140°, hydrobromide, m. p. 238°, 
anhydro-sulphate, m. p. 210°. Scopolamine N-oxide, [x], —14° in 
water, hydrobromide, m. p. 153°, perchlorate, m. p. 167°, anhydro- 
sulphate, very soluble in water. L. F. H. 


Aromatic Esters of Acylecgonines. W. H. Gray (J. Chem. 
Soc., 1925, 127, 1150—1158).—The following aralkyl esters of 
benzoyl-l-ecgonine were prepared by the action of aralkyl chlorides 
on the sodium salt in the presence of a little pyridine: Benzyl 
ester, oily (hydrochloride, m. p. 171°, [a]p —18-62° in 2°, aqueous 
solution; nitrate, m. p. 163°, decomp.; hydrogen sulphate, m. p. 
206—208°; chloroaurate, m. p. 111°; chloroplatinate, m. p. 210° 
(+2H,O) or 211° (anhyd.); picrate, m. p. 80°). p-Nitrobenzyl 
ester, oily [hydrochloride, m. p. 178-5°, [~]p +17-98° in 2% aqueous 
solution ; nitrate, m. p. 187°; hydrogen sulphate, m. p. 195°; chloro- 
aurate, m. p. 154°; chloroplatinate, m. p. 204—205° (+2-5H,O) or 
210° (anhyd.); picrate, m. p. 84°]. o-Hydroxybenzyl ester, oily 
(picrate described). The o-acetoxybenzyl chloride, b. p. 135°/14 mm., 
required for the last-named ester was prepared from acetylsaligenin 
by the action of thionyl chloride and diethylaniline. 8-Phe7yl- 
ethyl ester, m. p. 100° (hydrochloride, m. p. 196°, [«]) —39-2° in 
2°, aqueous solution; chloroplatinate, m. p. 216°; picrate, m. p. 
66°). «-Phenylethyl ester, oily (hydrochloride, hydrobromide, and 
nitrate very deliquescent; chloroaurate, m. p. 170°). The «-chloro- 
ethylbenzene for this ester was made by Engler and Bethge's 
method (A., 1875, 65). Phenyl-n-propyl ester, oily (hydrochloride 
not obtained crystalline). 

Benzyltropyl-l-ecgonine (hydrochloride oily; chloroaurate, m. p. 
90°; picrate, m. p. 65°) was prepared in small yield by treating 
ecgonine hydrochloride with acetyltropyl chloride and esterifying 
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the product, or, better, from benzylecgonine and acetyltropy| 
chloride. Benzyl-o-hydroxybenzoyl-l-ecgonine (picrate, m. p. 67°), 
from benzylecgonine and salicylyl chloride, and benzyl-2-hydroxy-3- 
and 4-methylbenzoyl-l-ecgonines (picrates, m. p. 67° and 70°, respec- 
tively), from o- and m-hydroxytoluyl chlorides, were also prepared. 
Benzylbenzoyl-d-y-ecgonine (hydrochloride, m. p. 213°; nitrate, 
m. p. 168°; neutral tartrate, m. p. 155°; picrate, m. p. 80°), and 
8-phenylethylbenzoyl-d-w-ecgonine, m. p. 63° (hydrochloride, m. p. 
197°, [«]» +35-0° in 1% aqueous solution), were obtained from 
benzoic anhydride and the corresponding d-y-ecgonine esters. 

All these substances are more active anesthetics than cocaine, 
the best being benzylbenzoyl-d-y-ecgonine, §-phenylethylbenzoyl- 
d-y-ecgonine, and «-phenylethylbenzoyl-l-ecgonine. The toxicity 
is considerably less than that of cocaine in the first of these, and 
only slightly greater than that of cocaine in the second and third. 

C. H. 


Alkaloids of the Columba Root. III. K. Feist and G. L. 
Dscuu (Arch. Pharm., 1925, 263, 294—305; cf. A., 1908, i, 100). 
—From the alcohol extract of columba root were obtained palm- 
atine and a mixture of phenolic bases. Palmatine chloride when 
heated at its m. p. yields palmatrubine, m. p. 290—295°, which gives 
a reddish-yellow hydrochloride, Cyp)H,0,NCI, and a yellow hydriodide. 
To these substances are ascribed structures resembling that of 
berberrubine and its derivatives (cf. Frerichs and Stoepel, A., 
1913, i, 1094; Feist and Sandstede, Arch. Pharm., 1918, 256, 1) 
in which the dioxymethylene group of berberine is replaced by two 
methoxyl groups. The phenolic bases obtained as above, on 
methylation with methy! sulphate, yielded palmatine methosulphate, 
C.,H.0,N-O-SO,"OMe,H,0, yellow prisms, m. p. (of dry crystals) 
222°; the salts of the methylated phenolic bases are identical with 
those of palmatine (so-called, see below), columbamine methy] 
ether, and (so-called) jatteorrhizine dimethyl ether. Columbamine 
chloride is not homogeneous, since on treatment with potassium 
iodide and subsequently with sodium hydroxide it gives palmatine 
iodide and a phenolic base iodide, m. p. 210—212° (with decomp.). 
Jatteorrhizine iodide is also found to be a mixture, containing 
85%, of the iodide, m. p. 210—212°, and 15% of palmatine iodide, 
and it is therefore suggested that the new phenolic base from which 
the iodide, m. p. 210—212°, is derived be called jatteorrhizine. 
The methylated phenolic bases obtained in this work yielded on 
oxidation corydaldine, nitrogenous acids, and o-hemipinic acid. 
Palmatine iodide is the methyl ether of the new jatteorrhizine 
iodide, which is an isomeride of palmatrubine hydriodide. .* 


Hellebore Group. V. O. KELLER (Arch. Pharm., 1925, 263, 
274—293; cf. ibid., 1922, 260, 9, and A., 1913, i, 642).—The 
seeds of Delphinium Ajacis (which contain 1-83% of alkaloids) 
bear in alkaloid content to the seeds of D. hybridum, D. formos- 
um, D. rhinante, and D. consolida, respectively, the relation 
10:4:3-4:2-5:1-1. D. chinense seeds contain alkaloids. D. 
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élatum seeds contain 1°% of alkaloids, from which may be isolated 
a crystalline base, C,,H;,0,N, and two amorphous bases. 

[With SmecHEeL.}—D. Staphisagria seeds, when extracted with 
light petroleum, afford an oil containing n-hexoic acid and a trace 
of a substance resembling delphisin. The seeds contain (according 
to titration and calculation as pure delphinin) 0-85°%, of alkaloids, 
from which may be isolated a trace of a new crystalline alkaloid, 
and 0-11% of pure delphinin. The latter exhibits mutarotation 
(in alcohol solution), having finally [«]j? +18-98°, mp 1-32945 (in 
alcohol). When heated with water in a sealed tube, delphinin 
yields benzoic acid, debenzoyldelphinin, and possibly a third 
substance. When heated with hydroxylamine, delphinin yields a 
substance, m. p. 196°, which contains 2-46% N, and is not an 
oxime of delphinin; hence the two oxygen atoms in delphinin 
which are so far unaccounted for (out of a total of nine oxygen 
atoms) cannot be carbonyl oxygens; they may form part of oxygen 
bridges or of lactone rings. When distilled with zinc dust, delphinin 
yields trimethylamine and pyridine. When oxidised with neutral 
potassium permanganate, it yields an acid, m. p. 115° (trace), a 
nitrogen-free substance, m. p. 211° (trace), and a substance, needles, 
m. p. 214°, called X 214°,” C,,H,,0,N, —52-22° (in 96% 
alcohol), 2, 1-3281 (in alcohol). This substance is formed in much 
better yield (33-83%) if calcium permanganate be used for the 
oxidation, there being also formed carbon dioxide, acetic acid, 
possibly other fatty acids, and an undescribed substance. “* X 214°” 
is of neutral reaction, forming no salts with acids, cannot be 
methylated, contains three or four methoxyl groups, and a benzoyl 
group. On hydrolysis, it yields benzoic acid and a little vanillin. 
Consideration of the amount of alkali used up in the hydrolysis 
leads to the view that “‘ X 214°” contains a lactone or an anhydride 
ring, which on fission yields two acid groups. 


Strychnine and Berberine. III. Position of the Methoxyl 
Groups in Brucine. F. Lions, W. H. PERKIN, jun., and R. 
Roprinson (J. Chem. Soc., 1925, 127, 1158—1169).—The work of 
Leuchs and others has shown that brucine contains two methoxyl 
groups ortho or para to one another. The behaviour of certain 
N-acetyldimethoxydimethyltetrahydroquinolines towards nitric 
acid now indicates that the two methoxyl groups are ortho to one 
another and the positions para to these in the benzene nucleus are 
occupied. 

2: 5-Dimethoxyaniline, from nitroquinol dimethyl ether, con- 
denses with acetylacetone to form 8-2 : 5-dimethoxyanilinopropenyl 
methyl ketane, m. p. 55°, which is converted by concentrated sulphuric 
acid into 5 : 8-dimethoxy-2 : 4-dimethylquinoline, m. p. 107° [hydro- 
chloride, m. p. 235—237° (decomp.); picrate, m. p. 190°]. Reduc- 
tion of the quinoline with sodium and alcohol yields the tetrahydro 
derivative, b. p. 170—172°/10 mm. (N-acetyl derivative, m. p. 85— 
86°), which gives with nitric acid a dark, blood-red coloration. 
6-Nitro-1-acetyl-5 : 8-dimethoxy-2 : 4-dimethyl-1 : 2 : 3 : 4-tetrahydro- 
quinoline, m. p. 127°, prepared by nitration of the acetyl compound, 


opyl 

67°), 

rYy-3- 4 

pec. 

red, 

rate, | 

and 

rom 

ine, 

Oy. 

city 

and ; 

‘ird, j 

I. 

00). 

hen 

ives 

ide. 

A., 

two 

ate, 

als) 

‘ith 

hyl 

ine 

um 

ine 

ing 

de, 

ich 

ne. 

on 

id. 

ine 

33, 

he 

1s) 

on 

D. 


i. 832 ABSTRACTS OF CHEMICAL PAPERS. 


remains yellow in sulphuric acid on addition of dichromate, indicat. 
ing that the p-position to the quinoline nitrogen is occupied. Redue- 
tion and acetylation gives 6-acetamido-1-acetyl-5 : 8-dimethoxy-2 : 4- 
dimethyltetrahydroquinoline, ma. p. 171°. 

5-Bromo-4-aminoveratrole [hydrochloride, m. p. 216—218° (de. 
comp.)| decomposes in hot water (a substance, m. p. 160—161° 
was isolated). By condensation with acetylacetone, it gives 
8-6-bromo-3 : 4-dimethoxyanilinopropenyl methyl ketone, m. p. 78— 
79°, which is converted by concentrated sulphuric acid into 8-bromo- 
5 : 6-dimethoxy-2 : 4-dimethylquinoline, m. p. 74—75° (hydrochloride, 
m. p. 136—138°), which is reduced by sodium and alcohol to 5 : 6-di- 
methoxy-2 : 4-dimethyl-1 : 2:3: 4-tetrahydroquinoline, b. p. 166— 
167°/10 mm. (oily nitrosoamine and oily acetyl derivative were 
prepared). This gives with nitric acid only a yellow coloration. 

8-3 : 4-Dimethoxyanilinopropenyl methyl ketone, m. p. 79°, from 
4-aminoveratrole and acetylacetone, is converted by sulphuric acid 
into 6 : 7-dimethoxy-2 : 4-dimethylquinoline, m. p. 81-5—82° [hydro- 
chloride, m. p. 286° (decomp.); picrate, m. p. 239°]. The corre- 
sponding tetrahydro derivative, m. p. 73—74°, b. p. 186—189°/ 
12 mm. [picrate, m. p. 145° (decomp.); nitrosoamine is yellow]. 
1-Acetyl-6 : 7-dimethoxy-2 : 4-dimethyltetrahydroquinoline, m. p. 118°, 
gives a coloration with nitric acid identical with the bright 
orange-red given by brucine; the colour fades rather more 
rapidly. 

8-2 : 3-Dimethoxyanilinopropenyl methyl ketone, from 3-amino- 
veratrole and acetylacetone, is converted by sulphuric acid into 
7 : 8-dimethoxy-2 : 4-dimethylquinoline, b. p. 189—191°/10 mm. 
(hydrochloride, m. p. 145°), which is reduced by sodium and alcohol 
to 7 : 8-dimethoxy-2 : 4-dimethyl-1 : 2: 3 : 4-tetrahydroquinoline, b. p. 
168—170°/12 mm. The N-acetyl derivative, m. p. 98—99°, gives 
no coloration with nitric acid. 

5-Nitro-4-allylveratrole, m. p. 44°, obtained by nitration of eugenol 
methyl ether, is converted by reduction and acetylation into the 
5-acetamido compound, m. p. 126—127°, which gives the brucine 
reaction with nitric acid. The same coloration is given by 5-bromo- 
4-acetamidoveratrole (Jones and Robinson, T., 1917, 141, 903), 
by 6-acetamidohomoveratrole (Luff, Perkin, and Robinson, T., 1910, 
97, 1131), and by acetamidosafrole (Foulds and Robinson, T., 
1914, 105, 1963). In all these cases and with the tetrahydroquinoline 
mentioned above, the reaction is much less delicate than with 
brucine. 

2’-Nitro-3' : 4'-dimethoxy-2'-benzylidene-1-hydrindone (annexed 
formula), m. p. 156—176°, made by condensing 2-nitroveratralde- 


hyde with «-hydrindone, was probably 

( ‘ou:c<Gt>0,H, a mixture of isomerides. It could 
not be reduced to a quinoline 
Met) derivative. 6’-Nitro-3’ : 4’-dimethoxy- 


2-benzylidene-1-hydrindone,m. p. 211°, 
prepared similarly from 6-nitroveratraldehyde, gives on reduction 
the dimethoxyindenoquinoline, m. p. 188—190° (hydrochloride, 
m. p. 251—252°. C. H. 
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Acocantherine. II. J. Morr and J. Lewis (J. 8. Afr. Chem. 
Inst., 1925, 8, 11—13; cf. A., 1924, i, 758).—Acocantherine (from 
Acokanthera venenata) withstands boiling in aqueous solution, or with 
very dilute acid, but is sensitive to alkali hydroxide. Evidence 
of its great toxicity is adduced. No satisfactory method of purify- 
ing it is yet known. Evidence as to its possible identity with 
srophanthine is being sought. The stem and root of A. venenata 
from Port St. John’s contain (toxicity basis) ten times the amount 
of acocantherine present in the leaves. Acocanthic acid yields a 
benzoyl derivative. B. F. 


Properties of Aryl Esters and Ethers of N-Piperidinoalkyl 
Compounds. H.C. Bri (J. Amer. Chem. Soc., 1925, 47, 1134— 
1136).—y-N-Piperidinopropyl benzoate (cf. Laun, A., 1884, 1054), 
liquid, forms a hydrochloride, m. p. 192°. Both base and salt 
possess anesthetic properties. §-N-Piperidinoethyl phenyl ether, 
liquid, was prepared by the action of piperidine on £-bromoethyl 
phenyl ether in alcohol. The hydrochloride, m. p. 180°, and hydro- 
bromide, m. p. 168°, possess anzsthetic properties, the latter being 
more irritating. y-N-Piperidinopropyl phenyl ether (cf. Gabriel 
and Stelzner, A., 1896, i, 702) was obtained similarly. Both the 
hydrochloride, m. p. 179°, and the hydrobromide, m. p. 160°, possess 
anesthetic properties. F. G. W. 


Pyridonemethides [Methylenedihydropyridines|]. E. Kor- 
vias, K. and K. Buiinpow (Ber., 1925, 58, [B], 933— 
940; cf. Mumm and Hingst, A., 1924, i, 83).—2-p-Nitrobenzyl- 
pyridine, m. p. 76°, separates from the product obtained by the 
nitration of a mixture of 2- and 4-benzylpyridines (details will be 
published elsewhere). It is converted by methyl iodide into the 
corresponding unstable methiodide, m. p. 248°, from which the stable 
methochloride, m. p. 240°, is obtained. The latter substance is 
readily transformed by sodium hydroxide into 2-p-nitrobenzylidene- 
l-methyldihydropyridine, m. p. 160°. 4-p-Nitrobenzylpyridine is 
isolated from the mixture just described by means of its picrate; 
it appears to yield a non-crystalline methiodide and methochloride, 
from which 4-p-nitrobenzylidene-1-methyldihydropyridine, decomp. 
50°, is obtained by the action of sodium hydroxide. The ready 
production and great stability of the dihydropyridine derivatives 
are so unusual among pyridonemethides as to suggest that the 
compounds may have a betaine-like structure involving the nitro 
group. In this connexion, therefore, the observations have been 
extended to the non-nitrated compounds. The action of methyl 
iodide on a mixture of 2- and 4-benzylpyridines at 0° (cf. Decker, A., 
1905, i, 667) affects exclusively the 4-compound and gives 4-benzyl- 
pyridine methiodide, m. p. 121—122°, which is moderately sensitive 
towards light and moisture. 2-Benzylpyridine methiodide, m. p. 
116—117°, is prepared from 2-benzylpyridine and methyl iodide at 
the atmospheric temperature. When aqueous solutions of the 
methiodides are gradually treated with alkali hydroxide in the 
presence of benzene, the corresponding pyridonemethides are formed 
with less readiness than is the case with the nitrated compounds, 
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but their production throws little light on the constitution of the 
latter substances. 4-Benzylidene-1-methyldihydropyridine yields, 
with phenylthiocarbimide, the additive compound, C,9H,,N,§, 
m. p. 162° after darkening at 145°, whereas 2-benzylidene-1-methy]. 
dihydropyridine gives an analogous substance, m. p. 147—148° 
(cf. Schneider, Gaertner, and Jordan, A., 1924,i, 551). A mixture 
of 2- and 4-benzylpyridines is transformed by benzaldehyde in 
the presence of zinc chloride into benzylidene-2-benzyl pyridine, 
C;H,N-CPh:CHPh, which could not be caused to crystallise, and 
benzylidene-4-benzylpyridine, m. p. 86°, which are separated from 
one another by means of their picrates, m. p. 165—166° and 188— 
189°, respectively. Benzylidene-2-benzyl pyridine hydrochloride, m. p. 
196—197°, and methiodide, m. p. 172—173°, and the hydrochloride, 
m. p. 216—217°, and methiodide, m. p. 212—213°, of benzylidene. 
4-benzylpyridine are described. Treatment of the methiodides 
with alkali hydroxide causes the smooth elimination of benzalde- 
hyde and production of benzylidenemethyldihydropyridines, identi- 
fied as the additive compounds with phenylthiocarbimide. Stilb- 
azole methiodide, m. p. 215—216°, is converted by sodium hydroxide 
into benzaldehyde and 


Synthesis of 1: 2-Dihydroquinaldine. F. A. Mason UJ. 
Chem. Soc., 1925, 127, 1032—1035; cf. Rath, A., 1924, i, 555, 
667).—8-Chlorobutaldehyde diethylacetal, from crotonaldehyde 
and alcoholic hydrogen chloride, condenses with aniline in amyl 
alcohol solution in the presence of potassium carbonate, copper 
powder, and sodium iodide, forming 8-anilinobutaldehyde dicthyl- 
acetal, b. p. 173—175°/25 mm. or 153—154°/12 mm. (picrate, m. p. 
188—190°). 8-p-Hthoxyanilinobutaldehyde diethylacetal, b. p. 190— 
192°/12 mm., is similarly prepared from p-phenetidine (without 
copper powder). -Chloroaniline gave a very small amount of a 
substance, m. p. 95—97°. 

8-Anilinobutaldehyde diethylacetal is converted by phosphoric 
oxide in benzene (but not by hydrochloric acid, acetic acid, or acetic 
anhydride) into 1 : 2-dihydroquinaldine, b. Pp. 125—130°/18 mm. 
(picrate, m. p. 192—193°). From the p-ethoxyanilino-acetal an 
unidentified oil, b. p. 260—270°/760 mm. (picrate, m. p. 190°; 
hydrochloride, m. p. 234—236° decomp.), was obtained. 

No dihydroquinaldine could be detected after heating aniline with 
crotonaldehyde diethylacetal under reflux, or with 8-chlorobutalde- 
hyde diethylacetal alone at 220° (cf. Rath’s method, loc. “a 7 


Action of Formaldehyde and Substituted Alcohols on 
Pyrrole Derivatives and a New Synthesis of isoPhonopyrrole- 
carboxylic Acid. H. Fiscner and C. Nenirzescu (Anznalen, 
1925, 443, 113—139).—Substituted pyrroles condense with form- 
aldehyde in the presence of alkali to yield alcohols, ethyl 2 : 4- and 
2 : 5-dimethylpyrrole-3-carboxylate yielding, respectively, ethyl 
2 : 4-dimethyl-5-hydroxymethyl pyrrole-3-carboxylate, m. p. 119°, and 
ethyl 2 : 5-dimethyl-4-hydroxymethyl pyrrole-3-carboxylate, m. p. 131— 
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132°. These compounds readily lose formaldehyde on heating 
above their melting points, can be reduced to the corresponding 
aldehydes, and, by the action of methyl-alcoholic potassium hydr- 
oxide, dilute acids, or boiling water, lose formaldehyde and are 
converted into the dipyrrylmethanes. If the reaction mixture 
from the above condensation be strongly acidified while still warm, 
the product is termolecular ethyl 2: 4(or 2 : 5)-dimethyl-1-hydroxy- 
methyl pyrrole-3-carboxylate, m. p. 169° and 175°, respectively. A 
similar compound, m. p. 185°, is obtained from 2 : 4-dimethy]l- 
3-acetylpyrrole, but not with ethyl 2 : 4-dimethylpyrrole-5-carb- 
oxylate, which yields the corresponding dipyrrylmethane, m. p. 
229—230°. The other termolecular compounds yield the corre- 
sponding dipyrrylmethanes on heating above their melting points ; 
ethyl 2:2':5:5'-tetramethyl-4 : 4’-dipyrrylmethane-3 : 3'-dicarboxylate 
has m. p. 230°. Methylol compounds (cf. Einhorn, A., 1906, i, 245) 
react with substituted pyrroles introducing the group —-CH,*NR!R? 
into the molecule. Thus methylol acetamide reacts with ethyl 
2: 5-dimethylpyrrole-3-carboxylate to produce ethyl 2 : 5-dimethyl- 
4-acetamidomethyl pyrrole-3-carboxylate, m. p. 158°, whilst methylol 
chloroacetamide reacts with the appropriate pyrrole to produce 
chyl 2: 5-dimethyl -4-chloroacetamidomethyl pyrrole - 3 - carboxylate, 
m. p. 152°, and ethyl 2 : 4-dimethyl-5-chloroacetamidomethyl pyrrole-3- 
carboxylate, m. p. 194° (decomp.); with 2: 3 : 5-trimethylpyrrole 
it yields 2: 2’: 3: 3’: 5: 5’-hexamethyl-4 : 4'-dipyrrylmethane, m. p 
196°. By the action of diethylamine (or piperidine) and formalde- 
hyde on ethyl 2: 5-dimethylpyrrole-3-carboxylate, is obtained 
dhyl 2: 5-dimethyl-4-diethylaminomethyl-(or 4-N-piperidinomethyl-) 
pyrrole-3-carboxylate, both being precipitated as their perchlorates. 
Similarly treated, 2 : 3 : 5-trimethylpyrrole yields only the dipyrryl- 
methane. Condensation of ethyl 2: 4-dimethylpyrrole-5-carb- 
oxylate with ethyl 8-methoxymethylmalonate (cf. Simonsen, T., 
1908, 93, 1777) yields diethyl 2 : 4-dimethyl-5-carbethoxypyrryl-3-8- 

Et), ° 

- Pp. 
methylmalonate, C(CO,Et)‘NH-CMe ,m. p. 107°, which 
on hydrolysis with aqueous potassium hydroxide yields the corre- 
sponding malonic acid (the 5-carbethoxy group escaping hydrolysis) 
and this on heating in small quantities loses 1 mol. of carbon dioxide 
to produce 2 : 4-dimethyl-5-carbethoxypyrrole-3-propionic acid, m. p. 
152°. This, on further hydrolysis with alkali, followed by strong 
acidification, yields 2: 4-dimethylpyrrole-3-propionic acid (tso- 
phonopyrrolecarboxylic acid, cf. Rose and Fischer, A., 1914, i, 
429). 2:4: 5-Trimethylpyrrole condenses with anhydrous hydrogen 
cyanide and gaseous hydrogen chloride to yield 2 : 4 : 5-trimethyl- 
pyrrole-3-aldimine hydrochloride, which, on treatment with ammonia, 
forms 2 : 4 : 5-trimethylpyrrole-3-aldehyde, m. p. 143°. Similarly from 
2:4-dimethylpyrrole the 2 : 4-dimethylpyrrole-5-aldehyde is obtained 
together with a substance, C,,H,,N,, m. p. 174°. J. W. B. 


Formation of Pyridine Derivatives from Acyclic 3-Di- 
ketones. E. E. Biaise and M. MontaGne (Compt. rend., 1925, 
180, 1760—1762).—The ketonic groups of complex 4-diketones 
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containing electro-negative groups undergo enolisation on treatment 
with ammonia, and dihydropyridine bases are obtained (cf. 
Hantzsch, A., 1886, 77; Paal and Strasser, A., 1888, 62; Wislicenus, 
A., 1888, 1178), but the simpler acyclic 6-diketones give cyclo. 
hexenones on treatment with ammonia. Thus yy-nonadione and 
ammonia yield exclusively 2-methyl-3-ethyl-A*-cyclohexen-1-one, 
b. p. 104°/17 mm. Knoevenagel (A., 1895, i, 48) has obtained 
pyridine bases by the action of hydroxylamine on aryl-substituted 
8-diketones and states that acyclic $-diketones will not undergo this 
reaction, but this conclusion is shown to be inaccurate. By treat- 
ment of yy-nonanedione with hydroxylamine hydrochloride, or, 
better, by heating the dioxime with alcoholic hydrochloric acid, 
2 : 6-diethylpyridine, b. p. 71—73°/17 mm. (picrate, m. p. 115°, 
chloroaurate, m. p. 92°, chloroplatinate, m. p. 142°), is —T 
5 


New Derivatives of the Pyridinecarboxylic Acids. H. 
MEYER (Rec. trav. chim., 1925, 44, 323—328).—By the action of the 
acid chloride on the sodium salt of the pyridine-mono- and -di- 
carboxylic acids in xylene solution with the rigid exclusion of 
moisture, the acid anhydrides have been prepared, which, by the 
action of ammonia, yield the acid amides. The regenerated acids 
have been further characterised by the preparation of their phenyl 
esters. Picolinic anhydride, m. p. (sealed tube) 124°, sublimes 
140—150°, extremely hygroscopic, phenyl ester, m. p. 82°, amide, 
m. p. 107°; nicotinic anhydride, subliming 200°, m. p. (sealed tube) 
224—225°, phenyl ester, m. p. 59°, amide, m. p. 120—122°; iso- 
- nicotinic anhydride, sublimes 220—240°, m. p. (sealed tube) 302° 
(decomp.), phenyl ester, m. p. 70°, amide, m. p. 152—154°; 
cinchoninic anhydride, sublimes 210—220°, m. p. (sealed tube) 245° 
(decomp.), phenyl ester, m. p. 112°, amide, m. p. 177°; phenyl esters 
of dipicolinic acid, m. p. 179°, lutidinic acid, m. p. 136°, isocincho- 
meronic acid, m. p. 156°. Pure thionyl chloride reacts with 
lutidinic acid to yield the normal unimolecular acid chloride, m. p. 
54—55°, but crude thionyl chloride yields the polymeride, m. p. 
203°, which passes into the unimolecular form on heating with pure 
thionyl chloride, this forming another example of the different 
action of the crude and pure reagent previously observed by Meyer 
and Turnau (cf. A., 1909, i, 419). 6-Methylpicolinic acid yields a 
methyl ester, m. p. 29°, which with aqueous ammonia yields the 
amide, m. p. 116°, whence, by the Hofmann reaction, is obtained 
6-amino-«-picoline, m. p. 41°, b. p. 205—206°, hydrochloride, m. p. 
155°, chloroplatinate, m. p. 218° (decomp.), acetyl derivative, m. p. 
88°. J. W. 


Occurrence of Tryptophan in Silk Fibroin. E. Hrratsuxa 
(Biochem. Z., 1925, 157, 46—49).—Tryptophan has been isolated 
in a pure state from the products of the hydrolysis of silk fibroin with 
barium hydroxide. The tryptophan content is considerably greater 
in “wild” silk than in the cultivated variety. Colorimetric 
determinations by Herzfeld’s method confirm the results of the 
isolation experiments. H. D. K. 
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Derivatives of Barbituric Acid. V. Vooruexs and G. S. 
SKINNER (J. Amer. Chem. Soc., 1925, 47, 1124—1127).—Ethyl 
ethyl-8-chloroethylmalonate, b. p. 131—133°/9 mm., was prepared by 
the action of ethylene chloroiodide on sodio ethyl ethylmalonate. 
When heated with the appropriate amines in ether at 100°, it 
yielded ethyl ethyl-6-dimethylaminoethylmalonate, b. p. 185—136°/10 
mm., and ethyl ethyl-B-diethylaminoethylmalonate, b. p. 145—152°/12 
mm., respectively. When treated with carbamide and sodium 
ethoxide in alcoholic solution at 100°, the above amines were 
converted into 5-ethyl-5-8-dimethylaminoethylbarbituric acid, m. p. 
171° (hydrochloride, m. p. 246—247°), and 5-ethyl-5-@-diethylamino- 
ethylbarbituric acid (hydrochloride, m. p. 258—260°) respectively. 
Neither of these showed any hypnotic properties. Methyl acetyl- 
phenylmalonate, b. p. 168—175°/13 mm. (phenylhydrazone, m. p. 
126—127°), was prepared by treating sodio methyl phenylmalonate 
with acetyl chloride in ether. Bromophenylbarbituric acid, m. p 
214° with subsequent decomposition, was obtained by the action 
of bromine on phenylbarbituric acid in alkaline solution. A 
convenient method of preparing ethylene iodide from iodine chloride 
and ethylene in presence of water is described. F. G. W. 


Oxidation of 2 : 5-Diketopiperazines by Hydrogen Peroxide. 
M. Liprss (Z. physiol. Chem., 1925, 143, 158).—When oxidised by 
dilute hydrogen peroxide, glycine anhydride yields a crystalline 
substance and an oil. E. S. 


New Bases: Carbamides of Pyrazolines. R. Locqurn and 
R. HemMann (Compt. rend., 1925, 180, 1757—1760).—By the action 
of potassium cyanate in acetic acid solution on pyrazolines, the 
corresponding carbamides are formed: -NH-+-CHON=:N-CO-NH,. 
All the carbamides obtained are weak bases, are stable in alkaline 
solution, but with acids yield the parent pyrazolines, form well 
crystalline picrates, and give dibenzoyl derivatives. 3:5: 5-Tri- 
methylpyrazoline-1-carbamide, m. p. 129°, b. p. 140—141°/10 mm., 
picrate, m. p. 136—137°, on treatment with nitrous acid, yields carb- 
amazide and mesityl oxide. 3-Methyl-5-isopropylpyrazoline, b. p. 
75—77°/11 mm. (benzenesulphonate, m. p. 109—114°, p-bromo- 
benzenesulphonate, m. p. 134—135°), obtained by the action of 
hydrazine hydrate on isobutylideneacetone, gives a carbamide, 
m. p. 116—117°, b. p. 155—157°/11 mm., dibenzoyl derivative, m. p. 
141°. 3-Methyl-5-isobutylpyrazoline, b. p. 90—92°/10 mm., benzene- 
sulphonate, m. p. 93—115°, yields a carbamide, m. p. 110—111°, 
b. p. 162—168°/10 mm., dibenzoyl derivative, m. p. 128—129°. 
4-Methyl-5-ethylpyrazoline, b. p. 65—70°/10 mm. (benzenesulphonate, 
m. p. 118°), obtained from «-methyl-f-ethylacraldehyde by the 
action of hydrazine hydrate, gives a carbamide, b. p. 155—160°/11 
mm., m. p. 100—110°. The pyrazolinecarbamides are isomeric 
with the semicarbazones of the «$-unsaturated aldehydes and 
ketones, and the carbamide of the pyrazoline derived from mesityl 
oxide is identical with the side-product of interaction of semi- 
carbazide and mesityl oxide (cf. Scholtz, A., 1896, i, 343), of which 
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the constitution has been in doubt (Harries and Kaiser, A., 1899, 
i, 637; Rupe and Kessler, A., 1910, i, 15, 93). L. F. H. 


Indazoles from o-Nitromandelonitrile. G. HELLER and 
G. SPrELMEYER (Ber., [B], 834—838).—3-Cyano-2-phenyl- 


indazole-1-oxide, C,H <Gon CN) )>NPh, m. p. 190°, is prepared by 


the action of aniline on o- = PO in alcoholic solution 
in the presence of a little sodium acetate or from o-nitrobenzaldehyde, 
aniline hydrochloride, potassium cyanide, and sodium acetate in 
aqueous-alcoholic solution. It is reduced by zinc dust and acetic 
acid to 3-cyano-2-phenylindazole, m. p. 105°, which is converted 
successively into 2-phenylindazole-3-carboxylic acid, m. p. 200° 
(decomp.) amide, m. p. 247—248°), and 2-pheny]l- 
indazole, m. 83—84°. 3- Cyano-2- -p-tolijlindazole-1-oxide, m. p. 
198—199°, is Smeal by the same methods as the phenyl com- 
pound or by the addition of acetic acid to an aqueous-alcoholic 
solution of potassium cyanide and o-nitrobenzylidene-p-toluidine, 
m. p. 73°; it yields successively 3-cyano-2-p-tolylindazole, m. p. 135°, 

2-p-tolylindazole-3-carboxylic acid, m. p. 195° (decomp.), and 
2-p-tolylindazole, m. p. 105°. 3-Cyano-2-p-chlorophenylindazole- 
l-oxvide, m. p. 201°, 3-cyano-2-p-chlorophenylindazole, m. p. 159°, 
2-p-chlorophenylindazole-3-carboxylic acid, m. p. 198° (decomp.), and 
2-p-chlorophenylindazole, m. p. 138°, are described. 5-Chloro- 
3-cyano-2-phenylindazole-1-oxide, m. p. 226—228°, yields successively 
5-chloro-3-cyano-2-phenylindazole, m. p. 147—148°, 5-chloro-2-phenyl- 
indazole-3-carboxylic acid, m. p. 200° (decomp.), and 5-chloro-2-phenyl- 
indazole, m. p. 147°. 

The action of phenylhydrazine on o-nitromandelonitrile in alcoholic 
solution yields hydrocyanic acid and o-nitrobenzaldehydephenyl- 
hydrazone; a similar change is observed with the corresponding 
meta and para derivatives. 

The action of hydrogen chloride on a solution of o-nitromandelo- 
nitrile in anhydrous ether gives 2-keto-3 : 6-di-o-nitrophenyl-1 : 2-di- 
hydro-1 : 4-diazine, m. p. 193°. H. W. 


Nitration of 2- and 4-Aminoquinoline. A. E. Tscurrscui- 
BABIN, D. P. Witkovsky, and M. I. Lapscuin (Ber., 1925, 58, [8], 
803—807).—Nitration of 2- and 4-aminoquinoline resembles the 
action of the corresponding pyridines (A., 1915, i, 591; 1923, i, 595) 
in yielding primarily stable nitroamino derivatives, although 
nitration in the nucleus is not entirely excluded. When isomerised, 
the nitro group passes into the benzenoid nucleus of the quinoline 
molecule. 

Amination of quinoline by sodamide in the presence of xylene 
proceeds less smoothly than that of pyridine; the best yields 
(about 40%) of 2-aminoquinoline, m. p. 129: 5°, are obtained by 
using well-stirred, dilute solutions of quinoline and very finely- 
divided sodamide. The base is converted by nitric acid (d 1-4) in 
the presence of sulphuric acid at 0° into 2-nitroaminoquinoline, 
decomp. 223—225° (the sodiwm and potassium salts are described), 
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which is converted by sulphuric acid at 130° into 6-nitro-2-amino- 

uinoline, m. p. 261°; the constitution of the latter substance is 
established by its conversion into the known 6-nitro-2- hydroxy- 
quinoline, m. p. 280°. Similarly, 4- aminoquinoline is converted 
into 4-nitroaminoquinoline, decomp. 207°, identical with the product 
described by Claus and Frobenius (A., 1898, i, 150) as 6-nitro- 
4-aminoquinoline. The compound is readily isomerised to 6-nitro- 
4-aminoquinoline, m. p. 272° (decomp.), which is oxidised by 
potassium permanganate to 5-nitroanthranilic acid. The dinitro- 
aminoquinoline isolated by Claus and Frobenius (loc. cit.) is to be 
regarded as 6-nitro-4-nitroaminoquinoline. H. W. 


Preparation of Polymethine Dyes. FarBENFABRIKEN VORM. 
F. Bayer v. Co. (Brit. Pat. 232740)—By condensing ethyl 
orthoformate with 2 : 3 : 3-trimethyl-y-indole methiodide in presence 
of acetic anhydride a red, basic dye is obtained having most 
probably the structure (I). Similar dyes can be obtained from 


Me I 


other cyclammonium compounds containing a reactive methyl 
group, ¢.g., 1l-methylbenzthiazole or 1-methylbenzoxazole meth- 
iodide, the former giving a violet, the latter a yellow dye. 

E. H. R. 


Jafie’s Reaction for Creatinine. II. Effect of Substitution 
in the Creatinine Molecule and a possible Formula for the 
Red Tautomeride. I. GREENWALD (J. Amer. Chem. Soc., 1925, 
47, 1443—1448; cf. A., 1924, ii, 508).—The application of Jaffe’s 
reaction to a number of compounds containing the creatinine 
nucleus indicates that red colorations are given only by those which 
contain the -CO-CH,° group, showing that the formation of a red 
tautomeride is due to a keto-enol rearrangement. The negative 
result obtained in this test with dimethylolcreatinine, in which 
enolisation is still possible, is due to its inability to form a picrate, 
as the basic nitrogen atoms are linked to -CH,-OH groups. As 
neither 2 : 4-dinitrophenol nor 2 : 4 : 6-trinitro-m-cresol can replace 
picric acid in the test, it is concluded that two ortho nitro groups, as 
well as a hydrogen in the meta position, are necessary for the form- 
ation of the red tautomeride, and the following formula is suggested 
for the red creatinine picrate (I). Methylcreatinine picrate, yellow, 


H 
if NH-C-OH 
SC(NO,)-c7— NMe-CH 


has m. p. 193°. Dimethylereatinine hydriodide (cf. Kunze, A., 
1911, i, 21) has m. p. 187°; the picrate is soluble. By the action of 
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benzoyl chloride in pyridine on creatinine, a benzoylcreatinine was 
obtained as light brown plates, apparently not identical with that 
prepared by Urano (A., 1907, i, 192), although the two compounds, 
as well as a mixture of the two, have the same m. p., 190°. It 
is suggested that the latter is due to internal rearrangement at high 
temperature (cf. Schenk, A., 1911, i, 842). A dibenzoylcreatinine 
could not be obtained. T'ribenzoylcreatinine, m. p. 238—240°, was 
prepared. Benzylideneacetylcreatinine picrate, yellow, m. p. 250° 
after softening at 230°, is hydrolysed on recrystallisation from water, 
alcohol, or glacial acetic acid to benzylidenecreatinine picrate, m. p. 
260°. Reduction of benzylidenecreatinine with zinc dust and 
acetic acid afforded 2-benzylcreatinine (picrate, m. p. 206—208°). 
5-Benzylereatinine picrate (cf. Hennig, A., 1913, i, 1106) has m. p. 
174—175°. Oxidation of the above benzylideneacetylcreatinine 
with alkaline permanganate afforded acetylmethylguanidine (picrate, 
m. p. 160-—162°), whilst Urano’s benzoylcreatinine yielded similarly 
benzoylmethylguanidine (hydrochloride, m. p. 222°; picrate, m. p. 
180°). Creatinine trinitro-m-tolyloxide, m. p. 218°, is described, 
G. W. 


General Method of Formation of 1-Phenyl-4-alkyl-1 : 2 : 3- 
triazoles. A. Brertuo (Ber., 1925, 58, [B], 859—864).—Diazo- 
benzeneimide reacts with boiling alcoholic solutions of the sodium 
derivatives of primary aliphatic alcohols to yield aniline, 1-phenyl- 
4-alkyl-1 : 2: 3-triazoles, nitrogen, and sodium hydroxide. The 
hydrogen necessary for the conversion of the “stable ”’ residue, 
PhN:, appears to be derived from the sodium alkoxide, which is 
thus converted into the sodium derivative of an unsaturated alcohol, 
which condenses with unchanged diazobenzeneimide to the triazole. 
The sodium derivatives of secondary alcohols do not react in a 
similar manner, but cause the conversion of all the azide into 
aniline. Ethyl-alcoholic sodium ethoxide solution thus yields 
1-phenyl-1 : 2: 3-triazole, m. p. 56°, b. p. 172—174°/18-5 mm. 
1-Phenyl-4-methyl-1 : 2: 3-triazole, m. p. 81°, 1-phenyl-4-ethyl- 
1:2: 3-triazole, b. p. 169—170°/12 mm., m. p. 19°, and 1-phenyl- 
4-isopropyl-1 : 2 : 3-triazole, b. p. 183—185°/20 mm., m. p. 29°, are 
similarly obtained. Small quantities of an acidic substance, m. p. 
272°, are produced in all these reactions. 


Additive Formation of Four-membered Rings. VII. 
Synthesis and Division of Some Dimethylene-1 : 3-oxaimines. 
C. K. Incotp (J. Chem. Soc., 1925, 127, 1141—1145).— Examples of 
PQC —~PQC—NZ _. PQC:NZ 

4+0O:CXY 
studied. The ring-compound assumed to be formed intermediately 
_ is too unstable to be isolated, but the equilibrium may be deter- 
mined in either direction by the choice of a suitable solvent. 

Examples of equilibria which can be approached in ethyl acetate, 
chloroform, or absolute alcohol from either side are: (1) p-Nitro- 
benzaldehyde+m-nitrobenzylidene-p-nitrobenzylamine p-nitro- 
benzylidene - p - nitrobenzylamine + m -nitrobenzaldehyde. (2) 


equilibria of the type are 


‘ 
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m-Nitrobenzaldehyde- p-nitrobenzylidene-m-nitrobenzylamine == 
p-nitrobenzaldehyde. 

The following reactions are quantitative, owing to the insolubility 
of one of the products in absolute alcohol: (1) p-Nitrobenzalde- 
hyde+ benzylidene-p-nitrobenzylamine —> _p-nitrobenzylidene- 
p-nitrobenzylamine-+ benzaldehyde. (2) m-Nitrobenzaldehyde+ 
benzylidene-p-nitrobenzylamine. (3)  p-Nitrobenzaldehyde+ 
benzylidene-m-nitrobenzylamine. (4) m-Nitrobenzaldehyde 
benzylidene-m-nitrobenzylamine similarly. C. H. 


Constitution of Aqueous Solutions of o-Benzoicsulphinide 
(Saccharin) and p-Phenetylcarbamide (Dulcin). K. TAurEeL 
and C. WaaneR (Ber., 1925, 58, [B], 909—912).—As a result of an 
error in the calculation of the molecular conductivity, Magidson 
and Gorbatschov (A., 1923, i, 1097) have not observed that “‘ sodium- 
saccharin”’ is a strong electrolyte. Its degree of dissociation is 
therefore not appreciably depressed by the addition of an electrolyte 
which gives rise to sodium ions, and the sweet taste of its solutions 
is not affected by such addition. In the case of saccharin, undis- 
sociated molecules are practically absent from such solutions as are 
used in experiments on taste and the saccharin ion must therefore 
be regarded as solely responsible for the sweetness. The basic 
dissociation constant of dulcin is less than 410715; the sweetness 
of its solutions is due to the dulcin molecule. The increase in 
sweetness caused by the mixture of saccharin and dulcin in solution 
is not due to salt formation, but is an additive phenomenon; the 
apparent exaltation is attributable to the small concentration of 
each component, since-each, under these conditions, develops its 
maximum sweetening action. H. W. 

Benzthiazole Series. III. Pseudo-bases of the 1-Sub- 
stituted Benzthiazole Quaternary Salts. L. M. CLark (J. 
Chem. Soc., 1925, 127, 973—975; cf. Mills, Clark, and Aeschli- 
mann, T., 1923, 123, 2353).—The uv-bases are substituted thio- 
phenols, oxidisable by air or iodine to the disulphides. 2 : 2’-Di- 
(acetylmethylamido)diphenyl disulphide, m. p. 171°, is prepared either 
from 1-methylbenzthiazole methiodide by air oxidation in ammonia 
solution or from 2: 2’-di(methylamino)diphenyl disulphide by 
acetylation; 2 : 2’-di(acetylethylamido)diphenyl disulphide, m. p. 
103°, from the ethiodide; 2 : 2'-di(acetylethylamido)-5 : 5'-dimethyl- 
diphenyl disulphide, m. p. 129°, from 1 : 5-dimethylbenzthiazole 
ethiodide ; and 2 : 2’-di(benzoylmethylamido)diphenyl disulphide, m. p. 
164°, is obtained either from 1-phenylbenzthiazole methiodide, m. p. 
218°, or from di(methylamino)dipheny1 disulphide by benzoylation. 

The constitution of bis-2-methylbenzthiazoline-1 : 1’-spiran (loc. 
cit., p. 2365) is confirmed by hydrolysis with 90% formic acid, the 
products being 2-methylbenzthiazolone, m. p. 76°, and 2: 2’-di- 
(formylmethylamido)dipheny! disulphide, m. p. 

Influence of Methyl and Sulphonic Acid Groups as well as 
Other Substituents on the Colour of Azo Dyes. E. WANNER 
(Z. angew. Chem., 1925, 38, 513—519).—The displacement of the 

gg" 


was 
that 
nds, 
It 
| 
was 
50° 
ter, 
8°). 
p. 
ine 
ate, 
ly 
p. 
Z0- 
um 
yl- | 
‘he 
ue, 
is 
ol, 
le. 
a 
ito 
lds 
m. 
yl- 
yl- 
re 
I. 
S. 
of 
re 
ly 
T- 
e, 
2) 


i. 842 ABSTRACTS OF CHEMICAL PAPERS. 


maxima of the principal absorption bands in the spectra of dyes 
of the type Benzo-light-red-8BL. (from aminoazobenzene-p-sul- 
phonic acid and benzoyl J-acid) by the introduction of various 
substituents has been determined. 

Methyl radicals were introduced by using a series of homologues 
of aminoazobenzenesulphonic acid, and further parallel series of 
colours were obtained in which benzoyl J-acid was replaced by 
J-acid, acetyl J-acid, and J-acid carbamide. A series of Y-acid 
colours was also prepared. The wave-lengths of the absorption 
maxima were measured in aqueous solution, and in general a 
positive (bathochrome) displacement was observed. The strongest 
effect was obtained when the methyl groups were ortho to the 
amino group. Substitution in the meta position only produced one- 
sixth of the displacement. A small negative (hypsochrome) effect 
was noticed when the methyl group was in the other ring of the 
aminoazobenzenesulphonic acid and ortho to the azo group. The 
fastness of the colours to acid and alkali was considerably increased 
and the fastness to light slightly improved by the introduction of 
methyl groups. 

The effect of sulphonic acid groups was determined by comparing 
dyes of the above type derived from aminoazobenzene and its 
homologues, with the dyes from the corresponding sulphonic acids. 
The spectra were examined, using water, alcohol, concentrated 
sulphuric acid, and in certain cases formic acid (85°) as solvents. 
A positive effect was usually obtained in which para produced a 
larger displacement than meta substitution. Two exceptional cases 
showing negative effects were observed in a series of Y-acid colours 
in changing from aminoazobenzenedisulphonic acid to aminoazo- 
toluenedisuiphonic acid, and also in a series of §-naphthol colours 
in going from the mono- to the di-sulphonic acid of aminoazo- 
benzene. The introduction of sulphonic acid groups markedly 
improved the fastness to light. 

The displacement produced by methoxyl groups was strongly 
positive, and the fastness to light was considerably increased. 

The introduction of amino, nitro, and chloro groups into the 
acetyl group of acetyl J-acid produced only very slight colour 
changes. A comparison of the dyes derived from J-acid, acetyl 
J-acid, benzoyl J-acid, and J-acid carbamide showed that whilst the 
acetyl group had only a small positive effect, the action of the benzoyl 
radical was much greater, and the effect of the carbamide group was 
four times as great as that of the benzoyl group. 


Action of Hydrogen Chloride on cycloHexylideneazine and 
on cycloPentylideneazine. W. H. PERKIN, jun., and §. G. P. 
Piant (J. Chem. Soc., 1925, 127, 1138—1141).—cycloHexylidene- 
azine is converted into octahydrocarbazole by hydrogen chloride 
in tetrahydronaphthalene at 180° (Perkin and Plant, A., 1924, i, 
1104), but under similar conditions cyclopentylideneazine, m. p. 
25°, b. p. 130—132°/22 mm., yields no pyrrole derivative but 


tricyclotrimethylenebenzene, Co m. p. 97°, identical 


q 
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with Wallach’s product (A., 1897, i, 425) from cyclopentanone and 
hydrogen chloride. cycloHexylidenecyclopentylideneazine, b. p. 
140—145°/12 mm., is obtained by heating together cyclohexanone- 
hydrazone and cyclopentanone. It gives no pyrrole derivative 
under the above conditions. 

The objections of von Braun and Bayer (this vol., i, 428, and 
Ber., 1925, 58, [B], 389) to the structure suggested for the octa- 
hydrocarbazole from cyclchexylideneazine are answered by the 
preparation of the strongly basic tetramethylpyrrole (Fischer and 
Bartholomaus, A., 1912, i, 901), and by the methylation of tetra- 
phenylpyrrole to tetraphenyl-l-methylpyrrole, m. p. 210°. C. H. 


Arylazides. V. E. BamBerGcer (Annalen, 1925, 443, 192— 
210; cf. A., 1924, i, 227, 281, 282)—Mainly experimental details 
of results previously reported and discussed (cf. A., 1921, i, 716). 
Benzylimide treated with hydrogen sulphide in hydrochloric acid 
solution is converted into di-p-aminobenzyl sulphide. J. W. B. 


Reduction of Phenylhydrazones. R. C. Goopwin and J. R. 
BarLtey (J. Amer. Chem. Soc., 1925, 47, 167—174).—Reduction of 
acetonephenylhydrazone with hydrogen in presence of colloidal 
platinum in 95% alcoholic solution affords s-phenylisopropylhydr- 
azine, NHPh:-NHPr*, b. p. 162°/25 mm., d 0-9720, 1-5463 
(hydrochloride, m. p. 202°; oxalate, m. p. 189°; monobenzoyl 
derivative, m. p. 113-5°; dibenzoyl derivative, m. p. 140°), which 
is oxidised on exposure to air to 8-benzeneazopropane, reddish-yellow, 
b. p. 110°/28 mm., d 0-9443, n° 1-5249. It yields a diphenyldiiso- 
propyltetrazine, m. p. 163°, when treated with formaldehyde (cf. 
Knorr and Weidel, A., 1909, i, 965) and combines with phenyl- 
carbimide and -thiocarbimide to form, respectively, 1 : 4-diphenyl- 
2-isopropyl-semicarbazide, NHPh:-NPr*CO-NHPh, m. p. 146° (benzoyl 
derivative, m. p. 162°), and -thiosemicarbazide, m. p. 153°. Treat- 
ment with potassium cyanate in acetic acid affords 1-phenyl-2-iso- 
propylsemicarbazide, m. p. 119° (nitroso derivative, m. p. 156°). 
2-Phenyl-1-isopropylsemicarbazide, m. p. 209° (benzoyl derivative, 
m. p. 181°), obtained by reducing acetone-2-phenylsemicarbazone 
(cf. Goodwin and Bailey, this vol., i, 318) with hydrogen in presence 
of colloidal platinum, yields, on oxidation with permanganate in 
aqueous solution, 8-benzeneazopropane, whilst in acetone solution 
a white, crystalline solid is obtained. 2-Phenyl-1-isopropylurazole, 


NH-CO-~,, 

| iPr’, m. p. 

dj ONPRO EE , m. p. 165°, is obtained when either of the above 
semicarbazides is heated with carbamide at 200—240°.  1-iso- 
Propylurazole, m. p. 190°, is obtained similarly from 1-isopropyl- 
semicarbazide. s-Phenylcyclohexylhydrazine, b. p. 226°/100 mm., 
obtained by catalytic reduction of cyclohexanonephenylhydrazone, 
is described. F. G. W. 


Aromatic Chlorovinylarsines. A. F. Hunt and E. E. TURNER 
(J. Chem. Soc., 1925, 12'7, 996—999).—Acetylene is slowly absorbed 
by a cooled solution of aluminium chloride in phenyldichloroarsine 
and gives, after treatment with ice and hydrochloric acid, phenyl- 
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chlorovinylchloroarsine, AsPhCl-CH:CHCI, b. p. 140—145°/10 mm., 
and b. p. 10 mm. The latter 
product i is also obtained by the action of magnesium phenyl bromide 
on §@’-dichlorodivinylchloroarsine; it forms additive compounds 
with silver nitrate, [AsPh(CH:CHCl),,AgNO,, m. p. 142°], chloro. 
platinic acid, and mercuric chloride, and gives a gummy methiodide, 

1- Phenylarsenopyrrole was not obtained in identifiable amount 
by heating the arsine with sodium in toluene. A cold solution of 
aluminium chloride in phenyldichloroarsine deposits a pale yellow 
additive compound, AsPhC!,,AlCl,, on keeping a short time; after 
longer keeping mixtures of high- boiling condensation products are 
formed. If the solution is not cooled during absorption of acetylene, 
benzene and @-chlorovinyldichloroarsine result. 

Arsenious chloride combines with phenylacetylene to give 
«-chlorostyryldichloroarsine, b. p. 108—110°/12 mm., and aa’-di- 
chlorodistyrylchloroarsine, b. p. 170—175°/12 mm. C. H. 


Mercuration of Aromatic Substances. I. Toluene. §. 
Correy (J. Chem. Soc., 1925, 127, 1029—1032).—Pure toluene, 
prepared by hydrolysis (superheated steam and sulphuric acid) of 
pure p-toluenesulphonamide and boiling within 0-1° at 109-4°/743 
mm., was refluxed with mercuric acetate and after partial separ- 

ation of mono- from poly-mercuri compounds, the former were 
converted quantitatively into a mixture of bromotoluenes, which 
by oxidation to bromobenzoic acids, was shown to contain o-, 
m-, and p-compounds in the ratio 43:13:44. Boiling saturated 
aqueous solutions of the three bromobenzoic acids, prepared by 
oxidation of pure bromotoluenes from purified toluidines, contained 
4%, 1%, and 0-15% of the o-, m-, and p-acids, respectively ; the 
solubilities of the barium salts ‘at 18° were : 0-, 23%; m-, 065%; 
p-, 0-85% ; and at 100°, m-, 3-4 g., p-, 2:25 g. per 100 c.c. C. H. 


Organic Compounds of Mercury. A. ALBERT (Brit. Pat. 
208151, 209767).—By the action of mercuric oxide on a sodium 
hydroxide solution of acetophenone-p-arsinic acid (Brit. Pat. 
206507), and acidification of the solution, a crystalline product is 
obtained having marked therapeutical properties. The corre- 
sponding antimonic acid gives a similar product. Instead of the 
ketones themselves, their hydrazones or semicarbazones may be 
used, giving mercury compounds also having therapeutical pro- 
perties. E. H. R. 


Pyocyanine, the Blue Pigment in Bacillus pyocyaneus 
II. F. Wrepe and E. Srrack (Z. physiol. Chem., 1925, 142, 
103—119).—Improved yields of pyocyanine (this vol., i, 174) are 
obtained when the bacillus is cultivated in Merck’s “ Ragitbouillon ‘ 
at py 7:8. Pyocyanine crystallises with 10H,O. It reacts with 
semicarbazide and _ thiosemicarbazide, forms a dinitrosoamine 
(chloroaurate, and is quantitatively 
re 2 mols. of hemipyocyanine [chloroaurate, C,;H,,ON,,HAuCl,, 

m. p. 179°; chloroplatinate, on treat- 


ment with 1%, sodium hydroxide for 24 hours. Hemipyocyanine, 
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m. p. 157—158°, has now been obtained in a pure state. It forms 
a nitrosoamine, a methyl ether, m. p. 169° (chloroaurate, m. p. 203— 
205°), and an ethyl ether, m. p. 124° (chloroaurate, m. p. 193—194°), 
does not react with ketone reagents, and when distilled with zinc 
dust under diminished pressure yields phenazine. Pyocyanine, 
which thus contains two tertiary and two secondary nitrogen atoms 
and probably two carbonyl groups, is probably composed of 2 mols. 
of hemipyocyanine united symmetrically by peptide linkings. In 
hemipyocyanine the hydrogen from the imino group migrates to 
the oxygen and forms a phenolic hydroxyl group. Alternative 
structures for pyocyanine are suggested. E. S. 


Oxyhemin and Its Salts. <A. Hamsik (Spisy Lékarské 
Fakulty Masarykovy University V Brné, CSR, 1924, 2, 1—12; 
from Chem. Zentr., 1924, ii, 2661)—The potassium salts of oxy- 
hemin, C,,H,,0;N,K,Fe and C,,H,,0;N,K,Fe, are obtained by 
the action of alcoholic potassium hydroxide on «-chlorohemin or 
oxyhzemin anhydride; the reaction affords a means of distinguishing 
«-oxyhemin anhydride from the §$-compound. Preparations 
obtained by incomplete extraction of blood contain only the 
«compound; on complete extraction, the $-compound is also 
present. The tripotassium salt, containing both «- and @-forms, 
is obtained by treating with alcoholic potassium hydroxide the 
precipitate formed on neutralising blood extract. Glacial acetic 
acid yields oxyhemin anhydride free from chlorine, whilst the 
corresponding calcium, barium, silver, and lead salts are obtained 
from the appropriate acetate in methyl-alcoholic solution. R. B. 


Porphyrins. VIII. Formation of Porphyrin from 
Hemin. W. Kister and R. HurrENnLocHerR (Z. physiol. Chem., 
1924, 141, 282—290).—When methyl(chloro)hemin is reduced 
catalytically or with zinc and acetic acid a substance is 
obtained which gives a porphyrin spectrum but still retains the 
iron. Apparently partial reduction occurs. This is provisionally 
interpreted on the basis of the formule recently proposed (Z. f. 
— der Gérung, vol. 1; cf. also Z. physiol. Chem., 
26). . 8. 


Natural Porphyrins. XIII. Conversion of Hamopor- 
phyrin into Mesoporphyrin and its Degradation to Aetio- 
porphyrin. H. Fiscuer and R. Mitier (Z. physiol. Chem., 
1925, 142, 120—140).—That hemoporphyrin contains an un- 
saturated side-chain is shown by its reduction to mesoporphyrin 
with hydriodic acid in glacial acetic acid solution. Mesoporphyrin, 
when converted into its phyllin and decarboxylated, yields an 
etioporphyrin which is identical with that obtained from chloro- 
phyll. Hemoporphyrin, hemoporphyrin ester, and ztioporphyrin 
are scarcely distinguishable spectroscopically; their spectra are 
only little different from those given by mesoporphyrin and its 
ester. The carboxyl group evidently has little influence on the 
spectrum. E. 8. 
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Natural Porphyrins. XV. Tetramethylhzematoporphyrin 
Ester and its Conversion into Ooporphyrin Ester. UH. 
Fiscuer and R. MULuer (Z. physiol. Chem., 1925, 142, 155—174),— 
The tetramethyl ester of hematoporphyrin may be obtained in 
four forms according to the method of preparation: A, m. p. 185°; 
B, m. p. 178-5°; C, m. p. 140°; D,m. p. 110°. Of these, A and D 
are crystallographically identical. B, C, and D are probably 
stereoisomerides. Since, on heating in a vacuum, they all lose 
two mols. of methyl alcohol with the formation of the dimethyl 
ester of ooporphyrin, it is probable that the isomerism is caused 
by a double bond in one of the side-chains. E. 8. 


Porphyrins. O. Scuumm (Z. physiol. Chem., 1925, 142, 209— 
214).—Polemical against H. Fischer. E. 8. 


Isolation from Caseinogen of an Amino-acid of the Indole 
Group with the Composition C,,H,,0,N,. E. ABDERHALDEN 
and H. S1cket (Z. physiol. Chem., 1925, 144, 80—84).—On hydro. 
lysing, with 25% sulphuric acid, the substance isolated by the 
authors (A., 1924, i, 1101) from the products of tryptic digestion 
of caseinogen, after crystallisation from water and before drying 
in a vacuum at 105°, tyrosine and proline were obtained. The 
substance is therefore not a tryptophan derivative but a dipeptide 
of tyrosine and proline or of tyrosine with 6-hydroxy-«-aminovaleric 
acid. The failure to recognise these products of hydrolysis previously 
was due to the formation, by the original compound, under the 
conditions of desiccation described, of an anhydride, which on 
hydrolysis gives very small amounts of tyrosine and proline together 
with unidentified products. C. R. H. 


Coagulation of Caseinogen in Acid Solution in Presence 
of Calcium Salts. L. LinpEet (Compt. rend., 1925, 180, 1462— 
1463).—Addition of lactic acid to milk precipitates the casein; if 
a further quantity of lactic acid is added to the washed coagulated 
casein it dissolves, forming a clear gel, from which the casein is 
again precipitated by the addition of calcium chloride, the pre- 
cipitate containing only a minute amount of calcium salts. Phos- 
phoric acid can replace lactic acid in these experiments with the 
same results. L. F. H. 


Complexes containing Calcium Salts of Caseinogen and 
Phosphoric Acid, and their Coagulation by Rennin. 
PorRcHER (Compt. rend., 1925, 180, 1534—1536; cf. A., 1922, i, 
1041, and preceding abstract)—On treating caseinogen with in- 
creasing quantities of lime, complexes of decreasing hydrogen-ion 
concentration are obtained. Caseinogen complexes with py less 
than 7 are not coagulated by rennin. For the coagulation of 
caseinogen by rennin it is necessary to have present an alkaline- 
earth salt of a polybasic acid, such as phosphoric, lactic, arsenic, 
silicic, or carbonic acid, which can form a stable colloidal complex 
with the caseinogen. On keeping the caseinogen concentration 
and hydrogen-ion concentration of such a complex constant and 
adding increasing amounts of a salt such as calcium phosphate, 
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the rapidity of formation and solid consistency of the coagulum, 
formed by heating or by rennin, are increased. F. 


Action of Carbon Dioxide on Calcium Caseinogenate. 
Colloidal Calcium Carbonate. C. PoRcHER (Compt. rend., 
1925, 180, 1788—1790).—The passage of carbon dioxide into an 
alkaline lime-caseinogen complex (cf. preceding abstract) induces 
the coagulation of the casein. The coagulum consists entirely of 
casein, but the conditions of formation and physical properties 
of the solid are determined by the nature and method of formation 
of the calcium carbonate present. L. F. H. 


Limits of Precipitability of Gelatin by Tannin. [. A. 
SmMoRODINCEV and A. N. Apova (Z. physiol. Chem., 1925, 144, 
255—258).—The addition of a solution obtained by diluting a 4% 
solution of tannin in 50% alcohol with ten times its volume of 
water or 50% alcohol precipitates aqueous gelatin solutions (0-005%, 
pu=4-91), whereas if the tannin solution be diluted with 0-9%, 
10%, 33% (satd.) sodium chloride solution, then 0-003°% gelatin 
solutions (py=4-96) are precipitated. Aqueous gelatin solutions 
are precipitated more readily than in the presence of sodium car- 
bonate and hydrogen carbonate ; 0-25% gelatin solutions were not 
precipitated by tannin in presence of sodium carbonate (py= 10-06), 
whilst solutions containing less than 0-013% of gelatin are not pre- 
cipitated in presence of hydrogen carbonate (pg=8-95). Aqueous 
gelatin solutions containing less than 0-003°% are not precipitated 
by tannin. i 


Action of Alkalis on Keratin. M. BrrcMann and F. STaTHER 
(Collegium, 1925, 109—110).—The product of the action of cold 
sodium sulphide solution on wool or of hot sodium sulphide solution 
on horsehair was dried, hydrolysed, and precipitated with alkali, 
and the sulphur content determined. The cystine content of the 
wool was lowered slightly by the sodium sulphide treatment. The 
cystine content of the horsehair was practically all destroyed by 
hot sodium sulphide. D. W. 


Brominated Keratin and Hydroxykeratin. II. Z. Srary 
(Z. physiol. Chem., 1925, 144, 147—177).—When human hair is 
subjected to the action of bromine in acetic acid solution or to 
hydrogen peroxide in 4N-sulphuric acid for a long time, the chief 
product obtained is a protein of high molecular weight, which is 
easily soluble in alkali, precipitated from solution by acids, of 
constant composition, and easily hydrolysed by trypsin. It does 
not give the carbonyl, picric acid, or dinitrobenzene reaction. On 
the other‘ hand, keratoses produced by the action of alkali or acid 
give these tests, but are resistant to trypsin. It is suggested that 
the ring systems present in the keratin molecule are caused to 
pass into polypeptide chains which are then readily attacked by 
trypsin (cf. A., 1924, i, 1007). a 


The Carbohydrate Group of Glucoproteins. S. Izumi (Z. 
physiol. Chem., 1925, 142, 175—188).—The amount of reducing 
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sugar (glucosamine) produced during the hydrolysis of ovomucoid 
is too large to be accounted for as chondroitin sulphuric acid. 
The occurrence of the latter in this protein is hence improbable 
(cf. Levene, A., 1918, i, 554). 
The amount of glucosamine formed during the hydrolysis of 
ovalbumin remains constant even after several crystallisations. 
E. 


Oxidation of Polypeptides and of 2: 5-Diketopiperazines. 
E. ABDERHALDEN and E. Kom (Z. physiol. Chem., 1925, 144, 
234—240).—The hydrogen peroxide oxidation method does not 
appear entirely satisfactory for distinguishing polypeptides and 
2 : 5-piperazines. Ww. 

Molecular Compounds of Amino-acids and Diketopiper- 
azines. P. Premrer and O. ANcERN.—(See i, 794.) 


Transformation of Peptide-like Substances. IV. M. Brrc- 
MANN and others.—(See i, 795.) 


Composition of Proteins. VI. Gliadin. N.TRoENSEGAARD 
and E. FiscHEer (Z. physiol. Chem., 1925, 142, 35—70).—The pro- 
duct of the reduction of acetylgliadin with sodium and amy] alcohol 
(cf. A., 1924, i, 890) has been fractionated. From analyses of the 
various fractions as well as from their behaviour on acetylation and 
methylation, it is concluded that the basic fractions consist mainly 
of pyrrole derivatives and that the acid fractions are similarly 
largely heterocyclic. E.S8 


Composition of the Proteins. VI. Correction. N. TRoEn- 
SEGAARD and E. Fiscuer (Z. physiol. Chem., 1925, 143, 304).— 
Errata in certain formule. H. D. K. 


Structure of the Protein Molecule. E. ABpERHALDEN and 
E. Komm (Z. physiol. Chem., 1925, 143, 128—132).—In confirm- 
ation and extension of previous work (this vol., i, 175), it is shown 
that polypeptides, with the exception of glycylglycine or of peptides 
containing this grouping, are completely deaminated on oxidation 
with zinc permanganate; diketopiperazines, peptones, and proteins, 
on the other hand, give varying yields of oxamide. The crystalline 
substance previously obtained from polypeptides was a mixture 
of ammonium nitrate and acetate. 


Constitution of Proteins. E. ABDERHALDEN (Z. physiol. 
Chem., 1925, 142, 306—313).—Polemical. Reply to Herzog (this 
vol., i, 450). E. 8. 

Constitution of Proteins. M. Beremann (Z. physiol. Chem., 
1925, 144, 276—277).—It is claimed that Abderhalden gives 
inadequate recognition of the author’s work in this field. P. W. C. 

Isolation of a Product of Hydrolysis of Proteins. S. B. 
ScHRYVER and others.—(See i, 794.) 


Physical Chemistry of Proteins. V. Molecular Weights 
of Proteins. Minimal Molecular Weights of certain Pro- 
teins.—(See ii, 641.) 
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BIOCHEMISTRY. 
Biochemistry. 


Muscular Exercise, Lactic Acid, and the Supply and 
Utilisation of Oxygen. IX. Muscular Activity and Carbo- 
hydrate. Metabolism in the Normal Individual. K. Furv- 
sawa (Proc. Roy. Soc., 1925, B, 98, 65—76; cf. A., 1924, i, 1128, 
1363; this vol., i, 92)—By subtracting the values for the normal 
consumption of oxygen and production of carbon dioxide from 
the values obtained during exercise, the author calculates the 
respiratory quotient for the “excess metabolism ’’ due to the 
exercise itself. Muscular exercise lasting only for a short time 
gives a R.Q. of 1-0, and is therefore performed at the expense of 
carbohydrate alone, whether the diet be normal or consist mainly 
of fat. As the duration of the exercise is prolonged, the R.Q. 
ot the excess metabolism falls slowly in the case of the normal 
diet, more rapidly in the case of the fatty diet. It is concluded 
that the primary fuel of contraction in the human muscle is carbo- 
hydrate, and that fat or protein is used later, presumably to 
replenish the store of carbohydrate which has es . 


Production of Carbon Dioxide by Nerve. G. H. PARKER 
(J. Gen. Physiol., 1925, 7, 641—669).—The rate of production 
of carbon dioxide by nerve is determined in a modified Osterhout 


respiratory apparatus. The lateral-line nerve of the dogfish dis- 
charges carbon dioxide rapidly for about 30 mins., and thereafter 
steadily, but at a lower rate for several hours. Handling the nerve 
has no effect on the carbon dioxide output, but cutting produces 
an immediate transitory increase. Carbon dioxide is a true product 
of nerve metabolism. In quiescent nerve, the rate of carbon dioxide 
production varied from 0-0071 to 0-0128 mg. per g. of nerve per 
minute, and averaged 0-0095 mg. For stimulated nerve, the 
average rate was 15-8% higher. It is concluded that chemical 
change is a factor in nerve transmission. C. P. S. 


Hemoglobin System. I. Classification of Reactions. 
G. S. Aparr (J. Biol. Chem., 1925, 63, 493—497)—The various 
equilibria occurring in a simplified model of blood—namely, the 
system hemoglobin, oxygen, water, carbon dioxide, and sodium 
hydroxide—are classified. Past work on the three main reactions 
of hemoglobin, with carbon dioxide, sodium hydroxide, and oxygen 
respectively, is reviewed and a plan of work outlined for the 
study of these three reactions and of the influence of the other 
components on each, using the same solution of human hemoglobin 
throughout. Some of the results obtained (cf. following abstracts) 
are summarised graphically. G. M. B. 


Hemoglobin System. II. Theory of Reactions which do 


not obey the Law of Constant Proportions. G. 8. ADAIR 
(J. Biol. Chem., 1925, 63, 499—501).—In a case of polycythemia 
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the carbon dioxide expelled on oxygenation of the blood was normal, 
though the amount of hemoglobin was 50% above the normal, 
A thermodynamic treatment of the equilibrium where one com. 
ponent fails to obey the law of constant proportions leads to the 
relation d log po,/d log ~oo,=Z, where Z is the number of mols. of 
carbon dioxide expelled per mol. of hemoglobin oxygenated, and has 
the value 0-35 for normal blood and 0-25 in the above-mentioned case, 
The relation has been confirmed experimentally. G. M. B. 


Hemoglobin System. III. Equilibrium of Hemoglobin 
and Carbon Dioxide. G. S. Apart (J. Biol. Chem., 1925, 63, 
503—513).—The wide range in the observed quantity of carbon 
dioxide combined with hemoglobin is found to be due to undialysed 
base (cf. Parsons, A., 1920, i, 508). A method is described for 
preparing pure human hemoglobin by dialysis against a saturated 
solution of carbon dioxide at 0°, the product then giving repro- 
ducible values for the combined carbon dioxide. At a pressure of 
40 mm. this amounts to 0-32 mol. of carbon dioxide per mol. of 
hemoglobin, whilst HbO,—0-29 mol. The Hb-CO, dissociation 
curve has been investigated up to pressures of 760 mm. of carbon 
dioxide. It is of the parabolic type reproducible by means of the 
Freundlich adsorption equation. The maximum combined carbon 
dioxide is not less than 3 mols. A study of the osmotic pressure and 
membrane equilibrium of hemoglobin and carbon dioxide indicates 
that the compound Hb(CO,), is a hydrogen carbonate 70% ionised. 
The osmotic pressure has the exceptionally high value of 650 mm. 
The py inside the corpuscle may be from 7-25 to 7:35. At py 7:3, 
[H]=0-5 x 10°? and the Hb-CO, value is 0-143. A blood with 20 
vols. % of oxygen should have 2-86 c.c. of carbon dioxide combined 
with hemoglobin. In very severe acidosis, the combined carbon 
dioxide may rise to 5 c.c., an appreciable fraction of ~ oo 


Hemoglobin System. IV. Reproduction of Carbon Di- 
oxide Curves of Blood with an Artificial Mixture of Hzemo- 
globin and Sodium Bicarbonate. G. 8S. Aparr (J. Biol. Chem., 
1925, 63, 515—516).—.A mixture containing 0-00843 mol. of purg 
human hemoglobin (of 18-9 vols. % oxygen capacity) and 0-0434 
mol. of sodium hydrogen carbonate gave carbon dioxide dissoci- 
ation curves in close agreement with those from normal blood 
both fully oxygenated and fully reduced. G. M. B. 


Hemoglobin System. V. Relation of Hemoglobin and 
Bases. G. 8S. Aparr (J. Biol. Chem., 1925, 63, 517—527).—A 
series of determinations is recorded of the base bound and the 
buffer value for both pure human hemoglobin solutions and whole 
blood over a wide range of pq values, and their interpretation is 
discussed in detail. The most efficient buffer action is at py 7-4, 
the blood reaction. Using Van Slyke’s notation, 89(HbO,) is 
2-47+0-07, 62(Hb) is 2°31+0-1. The buffering effect of human 
hemoglobin is 7% less than that of horse hemoglobin. The base 
bound on oxygenation rises from 0-08 at py 6-6 to 0-51 at py 7-4 
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and 0-55 at py 7-8, the figure at blood reaction being 25%, less than 
Van Slyke’s figure for horse hemoglobin at the same reaction. 
True values of the base bound by the hemoglobin are calculated, 
and the results are in accord with the mass law, assuming the 
presence of five independent acid groups in the hemoglobin, all of 
equal strength, the constant being about 1/17-4 that of carbonic 
acid. The experimental data are represented approximately by 
the formule : Total base bound=5 (7 x 105[O0H))/(1+-7 x 105[0H)), 
and apparent base bound= total base bound — 3-10°{H]/(1-++10°[H)), 
in each case with an error of +-0°5. G. M. B. 


Hemoglobin System. VI. Oxygen Dissociation Curve of 
Hemoglobin. G. 8. Apa (J. Biol. Chem., 1925, 63, 529— 
545).—-Oxygen dissociation curves have been constructed for solu- 
tions of dialysed human hemoglobin containing only small traces 
of acid or base; for solutions containing in addition sodium hydrogen 
carbonate and having pq values of 6-0 to 8-36; and for solutions 
in isotonic salt solutions of pg 8-08 (0-1M-potassium chloride+ 
M/15-disodium hydrogen phosphate). The various theories of the 
oxygen hemoglobin equilibrium are reviewed. The oxygen data 
can be reconciled with Adair’s determination of the molecular 
weight of hemoglobin (J. Physiol., 1923, 58, iv) by the hypothesis 


' that the complex Hb,(Q,), is built up and broken down into Hb, 


and oxygen in stages. Methods of correction for the acid change 
on oxidation are worked out, proving that the curve in distilled 
water is of practically the same shape as in blood, rather than 
the hyperbola required by the law of mass action. 

The linear relation between py and affinity for oxygen found by 
Barcroft and Peters for blood is found to apply to homogeneous 
hemoglobin solutions only over a narrow range. The base bound 
on oxidation is calculated from this curve by the equation 
AB=—8 log [O,]/8pg. The variation of the affinity for oxygen with 
varying hemoglobin and salt concentrations, and at temperatures 
varying from 21-5° to 48° has been studied. The heat of reaction 
of pure human hemoglobin with oxygen is about 13,600 cal. per 
mol. of oxygen. G. M. B. 


Clinical Colorimetric Determination of Hemoglobin. H. 
KAMMERER and A. ScHauLin (Miinch. med. Woch., 1924, 71, 
1271—1273; from Chem. Zentr., 1924, ii, 2413).—Blood, after 
dilution with water containing carbon monoxide, is compared 


colorimetrically with standard carboxyhemoglobin solutions. 
G. W. R. 


Standard Solution for Sahli’s Hemometer. A. K. J. 
Kovumans (Nature, 1925, 115, 946—947).—An aqueous infusion of 
tea leaves containing “ antiformin” is a stable and satisfactory 
comparison solution for Sahli’s hemometer. A. A. E. 


Microturbidimeter. E. Conxirn.—(See ii, 708.) 


Adenine Nucleotide from Blood. W. S. Horrmann (J. 
Biol. Chem., 1925, 63, 675—679).—Pig’s blood was freed from 
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coagulable protein and the concentrated filtrate treated with lead 
acetate to precipitate nucleotides; after recovery from the lead 
precipitate and a second such treatment there was obtained from 
the crude nucleotides a crystalline brucine salt; on removal of the 
brucine this gave crystalline adenine nucleotide. [Cf. Jackson, 
A., 1924, i, 783.] C. R. H. 


The Aldehyde contained in Blood. R. Fasre (Bull. Soc. 
Chim. biol., 1925, 7, 429—435).—Acetaldehyde is shown to be present 
in blood by isolation of its condensation product with dimethyl- 
dihydroresorcinol. A method of determination based on the reduction 
of mercuric salts gave the following results (mg. of acetaldehyde 
per litre): ox, 0-24—0-48; horse, 0:-32—0-61; dog, 0-32; human 
(normal), 0-32—0-50; human (nephritic), 0-81. In the depan- 
creatised dog the quantity is greatly increased, but is reduced 
almost to zero by administration of insulin. C. P.8. 


Blood Calcium. I. Calcium Content of Blood. II. 
Serum Calcium during Menstruation. III. Blood Calcium 
during Hypertonia. IV. Effect on Blood Calcium of 
Administration of Atropine-Calcium. E. KyLin and B. 
SILFVERSVARD (Z. ges. exp. Med., 1924, 43, 47—57; from Chem. 
Zentr., 1924, ii, 2408).—The calcium content of the blood under the 
age of 40 is 10-75—12-0 mg. %. Above 40, the corresponding 
values are 10-6—11-5 mg. %. During menstruation there is 
generally an increase in blood calcium, although under pathological 
conditions a decrease is sometimes observed. Oral administration 


of atropine—calcium causes a temporary increase in blood calcium. 
G. W. R. 


Nephelometric Determination of Calcium and Magnesium. 
L. Kriss (Biochem. Z., 1925, 158, 203—204).—In presence of 
ammonium salts magnesium gives no cloud with the sulphoricin- 
oleate reagent of Rona and Kleinmann (A., 1923, ii, 433). Thus 
the nephelometric determination of calcium in presence of mag- 
nesium can easily be carried out if enough ammonium salts be 
added. H. D. K. 


Simple Micro Method for Determination of Sugar or of 
Reducing Substance in Blood. L. LorBer (Biochem. Z., 1925, 
158, 205—210)—The method is based on that of Allihn, the 
precipitated cuprous oxide being centrifuged down, washed with 
distilled water, dissolved in nitric acid, excess of ammonia and 
hydrogen peroxide added, and the blue colour (which is proportional 
to the amount of reduced copper) examined colorimetrically against 
a standard of known copper content. In the blood determinations, 
the proteins are first precipitated by tungstic acid and removed 
by centrifuging, the clear liquid being used; 0-3 c.c. of normal 
blood is required for each determination. It is claimed that this 
method is particularly useful where a large number of sugar deter- 
minations have to be made in a limited time. H. D. K. 


Microtitration. P. B. Renspere (Biochem. J., 1925, 19, 270— 
277).—A micro-burette, from which a standard solution can be 
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delivered in accurately measured quantities as small as 0-1 mm.%, 
is described. The titration is carried out in a definite volume 
and to a definite hydrogen-ion concentration, which is ascertained 
by comparison with a standard control tube. Corrections are made 
according to the indicator used, the volume of the liquid titrated, 


and the dissociation constants of the acid and alkali used. 
S. S. Z. 


Determination of Carbamide in 0-1 c.c. of Blood by Micro- 
titration. P. B. Renpere (Biochem. J., 1925, 19, 278—280).— 
Oxalated blood is treated with urease and the ammonia produced, 
after addition of potassium carbonate and subsequent aération, 
is received into N /30-acid and titrated with \ /30-alkali by means 
of a micro-burette (see preceding abstract). 8. 8. Z. 


Determination of Carbamide in Blood, Cerebro-spinal 
Fluid, and Urine, using Permutite. G. y Roia and K. HELM- 
HOLZ (Deut. med. Woch., 1924, 50, 1217—1218; from Chem. Zentr., 
1924, ii, 2413).—Carbamide is converted into ammonium carbonate 
by means of urease. The solution of the ammonium salt is allowed 
to react with permutite and ammonia is determined in the am- 
monium permutite by nesslerisation. G. W.R. 


Physico-chemical Constants of Sera. I. Variations of 
the Electrical Conductivity with Dilution. P. Lassrvr, 
F. GrraRDET, and H. VERMELIN (Bull. Soc. Chim. biol., 1925, 7, 
401—418).—The conductivity of human serum varies from 109 to 
126 10, and appears to be independent of the state of nutrition 
and of the condition of health or disease. The conductivity of the 
cerebro-spinal fluid is similarly constant at 137104. Dilution 
of the serum with pure water not only alters the magnitude of the 
conductivity, but shows differences between individual sera beyond 
the limits of experimental error. The authors are studying the 
extent to which this fact may be utilised in pathology. No such 
differences occur in diluted cerebro-spinal fluid. C. P. 8. 


Hydrogen-ion Concentrations in the Blood of Insects. 
R. W. Guaser (J. Gen. Physiol., 1925, 7, 599—602).—The py of 
the blood of grasshoppers and of house flies has a range 7-2—7-6; 
of the large American roach, 7-5—8-0: of Malacosoma americanum, 
6-4—7-4; and of Bombyx mori, 6-4—7:2. In the forms observed, 
blood pg does not appear to be directly related either to age or 


to metamorphosis. 

Influence of Time of Coagulation of Blood on Toxicity 
of Serum. <A. Lumiére and R. Courson (Compt. rend., 1925, 
180, 1778—1780).—Experiments on the blood of a number of 
mental patients show that if the time of coagulation of the blood 
be shortened by heating, the serum is more toxic to guinea-pigs 
than the serum obtained from blood allowed to coagulate slowly 
at a lower temperature. L. F. H. 

Sugar Content of the Cerebro-spinal Fluid and its Relation 
to the Blood-sugar. G. M. Goopwin and H. J. SHELLEY (Arch. 
intern. Med., 1925, 35, 242—258).—The sugar content of “‘ normal ” 
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cerebro-spinal fluid varied from 40 to 77 mg. per 100 c.c. or from 
45 to 65%, of the concentration in the blood. After the ingestion 
of dextrose, the concentration in both blood and fluid increased 
and the relation between the two changed. Low values for the 
sugar content of the fluid were obtained in meningitis and in 
cerebro-spinal syphilis. CHEMICAL ABSTRACTS. 


Distribution of Carbon in Cerebro-spinal Fluid. M. 
PoLoNovskI and G. GaLBruN (Compt. rend. Soc. Biol., 1924, 91, 
565—567 ; from Chem. Zentr., 1924, ii, 2274; cf. A., 1924, i, 1126).— 
In normal cerebro-spinal fluid the mean carbon content was 0-10— 
0-11%; in pathological cases values up to 0-135% were found. 
The following data are given for the distribution of carbon, with 
the corresponding values in pathological cases in brackets: uric 
acid 0-004 (0-0036)%; protein 0-010 (0-039)%; dextrose 0-023 
(0-023)% ; indeterminable carbon 0-074 (0-0746)%. In each case 
the figures given are maximum values. G. W. R. 


Natural Hzematin-like Pigments and their Related Por- 
phyrins. O. Scuumm (Z. physiol. Chem., 1925, 144, 272—275).— 
In putrefying horse flesh, in human blood seeded with bacteria 
from such flesh, and in feces in cases of intestinal hemorrhage, a 
hzmatin-like substance can be shown spectroscopically to be present 
which is very similar to, but not necessarily identical with, the 
myohzematin”’ of McMunn. 


Bile-acids. XII. A Calculus from the Rennet-sac of a 
Goat. XIII. Presence of Deoxycholic (Choleic) Acid in 
the Hydrolysed Bile of the Goat. M. ScHenk (Z. physiol. 
Chem., 1925, 145, 1—17, 95—100).—XII.—A large calculus from 
the rennet-sac of a goat was found to contain about 75%, of cholic 
acid and 5% of choleic acid, both in the free state; the former 
was obtained in pure crystalline condition; the latter could not 
be obtained pure, but was identified by means of its acetic acid 
and xylene derivatives. There were also obtained small amounts of 
stearic and palmitic acids which were contaminated with traces of 
cholesterol; no bile pigments could be demonstrated. The residue 
of the calculus, which was insoluble in acetone, consisted of vegetable 
and inorganic material, including traces of iron. 

XIII.—From the mixture of bile-acids resulting from the alkaline 
hydrolysis of the bile of the goat there was obtained about 4%, of 
cholic acid and 0-4°% of choleic acid, the latter being isolated in the 
form of its acetic acid derivative; the quantities are- calculated 
from the whole bile. C. R. H. 


Guanidine Compounds in the Extractives of Ox-testicles. 
H. Mituer (Z. Biol., 1925, 82, 573—580).—Creatine, choline (as 
chloroaurate), hypoxanthine (as picrate), d-lactic acid (as the 
zine salt), and methylguanidine (as chloroaurate) were identified 
in the extracts. Failure attended the attempts to isolate arginine, 
dimethylguanidine, and putrescine. 
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Proximate Composition of certain Pacific Coast Fish. 
D. B. Diu (/nd. Eng. Chem., 1925, 17, 629—630; cf. A., 1921, i, 
§34).—Analyses showing total solids, ether extract, ash, and total 
nitrogen are given for a large number of food fish of the Pacific 
coast. [Cf. B., July 24th.] D. G. H. 


Concentration of Citric Acid in Cow's Milk and its Relation 
to the Chlorine: Sugar Ratio. F. Kiererve, J. ScHWAIBOLD, 
and ©. HackMANN (Z. physiol. Chem., 1925, 145, 18—36).— 
Citric acid in milk was determined by preliminary removal of the 
proteins with phosphotungstic acid, conversion of the citric acid 
in the filtrate into pentabromoacetone by the method of Stahre 
(A., 1897, ii, 290), followed by separation of this precipitate in a 
special centrifuge tube graduated so that the volume of the pre- 
cipitate could be accurately measured. In this way it was found 
that the average concentration of citric acid in normal cow’s milk 
was 0-27°%. Minor variations were observed between different 
normal cows and between different fractions of the milk from the 
same cow; in order to obtain significant results it was therefore 
necessary to compare samples of milk from the same teat of the 
same cow. Observing this precaution, a parallelism was demon- 
strated between the concentration of citric acid and that of lactose ; 
hence those milks which were deficient in citric acid had a high 
chlorine : sugar ratio (Koester, Schweiz. Milchztg., 46). The lowest 
concentration of citric acid observed was 0-12°,. C. R. H. 


Colorimetric Determination of Acetonein Urine. M. H. P. 
SitsEN (Pharm. Weekblad, 1925, 62, 622—623).—A procedure 
suitable for colorimetric determination, employing sodium nitro- 
prusside, is described. S. I. L. 


Separate Determination of Potassium and Sodium in 
Urine. O. von Deuwn (Z. physiol. Chem., 1925, 144, 178—180). 
—Kramer and Tisdall’s method (A., 1921, ii, 412, 463) for the deter- 
mination of potassium and sodium in blood-serum is modified and 


made applicable to urine. The limits of error are 1-5—2-0%. 


Nitrogen Distribution in the Hydroxyproteic Acid Fraction 
of Urine. §. EpipacHerR (Z. physiol. Chem., 1925, 144, 278— 
279).—Reply to Brings (this vol., i, 328). rw. & 


Red Pigment obtained by Treatment of Normal Human 
Urine with p-Dimethylaminobenzaldehyde. G. Scuxrr (Bio- 
chem. Z., 1925, 158, 167—169, 170—175).—The crystalline pigment 
separated by Hari is a condensation product of p-dimethylamino- 
benzaldehyde with a normal constituent of urine. A spectrophoto- 
metric method is described for the quantitative determination of 
this pigment. It appears to be derived from the protein of the 
dietary, and particularly from the meat. H. D. K. 


Phylloerythrin. II. H. Fiscner and H. Hitmer (Z. physiol. 
Chem., 1925, 1443, 1—8).—The new porphyrin isoloted by Kémeri 
(this vol., i, 188) is probably phylloerythrin (cf. A., 1916, i, 574). 
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It has been found in the feces of individuals on both vegetarian 
and meat diets. The bone marrow from a patient who died of 
pernicious anemia has been found to contain coproporphyrin in 
addition to some Kammerer’s porphyrin. It is suggested that the 
complete synthesis of the blood pigment had not occurred cn 
to the lack of the necessary iron. 


Iodine Value of Coprosterol. H. Dam (Biochem. Z., 1925, 
158, 76—80).—Hanu’’ method and the pyridine sulphate dibromide 
method give fairly constant values of about 10 for the iodine 
number of coprosterol (theoretical value 0). Winkler’s method 
gives much higher values, which, moreover, vary with the experi- 
mental conditions. The coprosterol content of a mixture of copro. 
sterol and cholesterol may be determined empirically by the pyridine 
sulphate dibromide method. H. D. K. 


Glycolysis. E. NEGELEIN (Biochem. Z., 1925, 158, 121— 
135).—Glycolysis of cancer tissue (Flexner—Jobling rat carcinoma) 
or of the retinal tissue of the rat gives rise to lactic acid only. New 
micro-methods are described, together with a modified form of 
reaction flask, for the measurement of glycolysis both in Ringer’s 
solution or in presence of serum. Both the aérobic and the anaérobic 
glycolysis of cancer tissue are as great in rat serum as in Ringer 
solution. Carcinoma tissue glycolyses some 9% and sarcoma 
tissue about 10% of its weight of glucose per hour aérobically. 
The absolute amount of glycolysis in blood is considerably smaller, 
being only 1/60th to 1/100th of that of cancer tissue. The anaérobic 
glycolysis of nucleated erythrocytes is about the same as that of 
non-nucleated red cells; the aérobic glycolysis of goose’s blood 
(nucleated corpuscles) is practically nil, whilst that of rabbit's 
blood (non-nucleated corpuscles) is a large fraction of the total 
glycolysis. H. D. K. 


Diastase in the Urine in Pancreatic Diseases. T.S. HANSEN 
(Medicinsk Rev., 1924, 41, 321—340)—Normally the urinary 
diastase varies within narrow limits; its concentration is influenced 
by the chlorine concentration and acidity of the urine, but a large 
variation indicates a pathological pancreatic condition. 

CHEMICAL ABSTRACTS. 


Excretion of Ketone Substances and {§-Hydroxybutyric 
Acid in Depancreatised Dogs. H. Brerry and F. RatHErRyY 
(Compt. rend. Soc. Biol., 1924, 91, 534—537; from Chem. Zenir., 
1924, ii, 2275).—8-Hydroxybutyric acid is excreted in the urine in 
considerable amount by depancreatised dogs, even when fat-free 
meat is administered. Ketonic substances may be completely 
absent from the urine. G. W. R. 


Effect on the Blood-sugar of Fish of Various Conditions, 
including Removal of the Principal Islets (Isletectomy). 
N. A. McCormick and J. J. R. Macieop (Proc. Roy. Soc., 1925, 
B, 98, 1—29).—The blood-sugar content of salt-water fishes im- 
mediately after catching varies considerably even among individuals 
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of the same species. Exposure of the fish to air, as in catching, 
causes marked hyperglycemia. Placing the fish in stagnant water 
has a similar effect, and the rate of development of the hyper- 
glycemia is increased by raising the temperature of the water. 
The hyperglyczemia slowly subsides when the fish are returned to 
the sea or to frequently changed water, the blood-sugar reaching a 
normal level after 2—4 days or evenlonger. The amount of glycogen 
in the liver also varies considerably, but does not appear to be 
directly related to the normal blood-sugar level or to the degree 
of hyperglycemia induced by asphyxia. Evidence has been 
obtained of the existence in the blood of non-reducing carbo- 
hydrates which may, by their hydrolysis, account for part of the 
asphyxial rise in blood-sugar. In Myoxocephalus the fat content 
of the liver is much less variable than the glycogen. There is no 
reciprocal relation between the two, and the ratio of liver-weight 
to body-weight is no index of the amount of either, or both, fat 
and glycogen in the liver. Glycolysis does not occur in the blood of 
Myoxocephalus kept at room temperature for 10 hrs. Intramuscular 
injection of adrenaline rapidly produces marked hyperglycemia ; 
injection of insulin, however, has only a slight effect. Removal 
of the principal islets in Myoxocephalus is followed by marked 
hyperglycemia. It was not possible to correlate this with the 
glycogen content of the liver, but the livers of the isletecto- 
mised fish showed increased fat and decreased glycogen as compared 
with the controls. C. P.S. 


Variations in the Blood-sugar of Splenectomised Dogs. 
H. Brerry, F. Ratuery, and L. Levina (Compt. rend. Soc. Biol., 
1924, 91, 537—539; from Chem. Zentr., 1924, ii, 2275).—After 
removal of the spleen from dogs there is an increase both in the 
free and the combined sugar in the blood. G. W. R. 


Retention and Excretion of Nitrogen in Hypertrophy of 
the Prostate. N. A. Nicotaysen (Medicinsk Rev., 1924, 41, 
1—15).—The fluctuation of nitrogen excretion during the pre- 
and post-operative periods was recorded; two cases in which the 
azotemia rose to more than 0-2°, were fatal. 

CHEMICAL ABSTRACTS. 


Tetany of Parathyroid Deficiency and the Calcium of the 
Blood and Cerebro-spinal Fluid. A. T. Cameron and V. H. K. 
MoorHousE (J. Biol. Chem., 1925, 63, 687—720).—The calcium 
of the cerebro-spinal fluid in normal dogs averages 53% of that of 
the blood-serum, and it is suggested that this figure represents the 
true diffusible calcium of the blood more accurately than the 
figures previously derived from dialysis experiments in vitro. If 
plasma, rapidly separated from oxalated normal blood by centri- 
fuging, is treated with more oxalate, more calcium is slowly pre- 
cipitated; this is taken to indicate that the remaining 47% of the 
calcium is in an organic compound which dissociates slowly on 
removal of calcium ions; after clotting, the part of the calcium in 
organic combination is more readily dissociable; in normal blood, 
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the calcium of the serum is equal to that of the plasma. It is 
thought that, under normal conditions, the calcium of the blood 
is kept uniform by the presence of a constant amount of a specific 
organic compound which combines with part of the calcium, render. 
ing it non-diffusible. In the tetany of parathyroidectomy there 
is an absolute decrease in both fractions of the serum calcium, the 
totai amount of which finally approximates to that in the cerebro. 
spinal fluid; the plasma calcium is higher than the serum calcium, 
owing to more complete removal of the organic compound with 
the clot, and the proportion of diffusible calcium in the plasma 
is higher than normal. The results indicate that the determining 
factor in the tetany of parathyroidectomy is the reduction in the 
inorganic calcium of the plasma which is secondary to a reduction 
in the organic compound. C. R. H. 


Chemical Composition of Normal and Luetic Sera. A. A. 
Sonar (Anal. Asoc. Quim. Argentina, 1924, 12, 421—432).—From 
an examination of a number of normal sera and of sera giving the 
positive Bordet-Wassermann test it is concluded that there is no 
quantitative relationship between specificity and the relative 
amounts of colloidal and non-colloidal nitrogen % 


Effect of Adsorption Compounds on Infectious Diseases. 
F. Berine (Kolloid-Z., 1924, 35, 374—375).—A description is 
given of the results obtained when “salluen,” an adsorption 
compound of bismuth and arsenic, is tested on syphilitic patients. 
On intravenous injection the chemo-therapeutical index reaches 
the value 1 : 8, and after 15—30 mins. a strong fall in the refracto- 
metric serum-value is observed. Ultrafiltration experiments showed 
that the greater portion of the preparation is not dialysable out of 
serum; the smaller dialysable portion contains nitrogen-free 
bismuth. Full details of the clinical effects are given. D.C. J. 


New Oxido-reduction System and its Biochemical Signific- 
ance. H. Harun and A. Pitz (Woch. Brau., 1925, 42, 115— 
117, 121—123).—When acetaldehyde and methylene-blue are 
added to a mixture of primary and secondary alkali phosphates 
of pq 7:1 and glycine at 74° the dye is decolorised in a few minutes. 
The glycine—phosphate mixture splits up water into hydrogen and 
hydroxyl. The hydrogen reduces the dye to the leuco-base and 
the hydroxyl forms hydrogen peroxide which oxidises the aldehyde 
to an acid. Such a system will function only when all the com- 
ponents mentioned are present, and a similar series of reactions 
may take place in the cell. Arsenates perform the same function 
as phosphates, and glycine can be replaced by other amino-acids. 
d-Alanine is far more effective than the / form, and the inactive 
form is intermediate in effect. The activity of the system is sus- 
ceptible to the presence of foreign substances. Ethyl alcohol and 
lecithin, for instance, have an activating effect, whilst chlorides 
restrict the activity somewhat. Attention is directed to the 
similarity between the system and the Schardinger reaction. O. 0. 
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Significance of Acetaldehyde Production in Frog’s Muscle, 
and its Manifold Relationships to Respiration. C. NEUBERG 
and A. GOTTSCHALK (Biochem. Z., 1925, 158, 253—256).—A definite 
and quantitative relationship exists between the carbohydrate 
oxidised by a chopped, respiring frog’s muscle and the acetaldehyde 
produced in the same system. The acetaldehyde fixed by calcium 
sulphite represents from 37 to 45% at least of the carbohydrate 
oxidised, and it is concluded that acetaldehyde is a normal step 
in the oxidation of the greater part of the carbohydrate metabolised 
by muscle. H. D. K. 


Origin and Destiny of Cholesterol in the Animal Organism. 
XIV. Cholesterol Metabolism in Normal Breast-fed Infants. 
F. W. Fox and J. A. GARDNER (Proc. Roy. Soc., 1925, B, 98, 76— 
92).—In the first few days of life, while the colostrum is changing 
to true milk and the meconium is being got rid of, the output of 
sterol is greater than the intake. During the next two weeks the 
output and intake are practically equal. As the age advances 
the balance becomes decidedly positive, and utilisation of the 
sterol in the diet appears to take place. Since there is a rapid 
increase of weight during the early months of life there must be a 
corresponding increase in the total sterol of the body to a much 
greater extent than can be accounted for by the absorption from 
the food. Hence the experiments confirm the conclusion (A., 1922, 
i, 89) that there must be some organ in the body capable of 
synthesising cholesterol. The sterol content of the diet, however, 
is a source of supply that cannot be disregarded. C. P. 8. 

Behaviour of Ornithine, Lysine, and Putrescine in the 
Surviving Liver. K. Fetrx and H. Roruuer (Z. physiol. Chem., 
1925, 143, 133—140).—There is no appreciable wie 


Formation of Lactic and Phosphoric Acids in the [Salivary] 
Gland. E. Scumirz and F. CoromerzKa (Z. physiol. Chem., 1925, 
144, 196—218).—The amounts of phosphoric and lactic acids 
liberated on addition of hexosephosphoric acid and of nucleic acid 
to a pulp of the submaxillary and parotid glands of the horse are 
determined. Comparison of the relative amounts (g.-mols.) of 
these two acids leads to the conclusion that nucleic acid is more 
probably the intermediate source of energy for the gland and not 
hexosephosphoric acid. P. W. C. 


Calcium and Phosphorus Metabolism. III. Absorption 
and Fixation in the Skeleton. 8S. V. Terrer (Quart. J. Med., 
1924, 17, 245—259).—The absorption of phosphorus is difficult to 
restrict except by a large excess of calcium in a diet poor in phos- 
phorus. The fixation of phosphorus in the skeleton is dependent 
on that of calcium. Excess of phosphorus is excreted in the urine. 

CHEMICAL ABSTRACTS. 


Effect of Cooking on Metabolism of Meat. C. RIcHET, 
jun., and R. Moncraux (Compt. rend., 1925, 180, 1688—1689).— 
Experiments on dogs show that raw meat is preferable to cooked 
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meat except in cases of kidney damage. When the meat is cooked 
there is an increase in the amount of chlorides, total nitrogen, 
urea, and phosphates in the urine. L. F. H. 


Significance of Enterotropic Uric Acid for the Physiology 
and Pathology of Uric Acid Metabolism. T. Brucscu and 
J. RoTHER (Z. physiol. Chem., 1925, 143, 48—58).—When injected 
into guinea-pigs, uric acid is excreted partly in the urine (urotropic 
uric acid) and partly in the bile (enterotropic uric acid). The latter 
portion is destroyed in the small intestine. Folin, Berglund, and 
Derrick’s view (J. Biol. Chem., 1924, 60, 361) that the rapid dis. 
appearance of uric acid from the blood is due to its destruction 
by some unknown factor present in the blood is incorrect. _E.§. 


Psychological Effects on the Calcium Content of Blood- 
serum. [Psychophysical Reactions.] F. Guaser (Klin. Woch., 
1924, 3, 1492—1493; from Chem. Zentr., 1924, ii, 2408—2409).— 
The calcium content of the blood may be depressed by hypnotic 
suggestion to 2-16 mg. %. G. W. R. 


Effect of Intravenous Injection of Inorganic Chlorides on 
Composition of Blood and Urine. M. WHEtAN (J. Biol. Chem., 
1925, 63, 585—620).—-Dogs were injected intravenously with solu- 
tions of sodium, potassium, calcium, magnesium, and ammonium 
chlorides in amounts up to 0-1 g. per kg. in 10% aqueous solution; 
no ill-effects were observed. In all cases there was found an 
increased concentration of chlorides in the urine, whereas that in 
the blood remained almost unaltered. The changes in the hemo- 
globin concentration following the injections were small and variable. 
The concentration in the blood of the cation of the salt injected was 
increased considerably in the cases of calcium and magnesium and 
to a much less extent in those of sodium and potassium. Mag- 
nesium chloride always caused a diuresis and calcium chloride 
always increased the acidity of the urine; otherwise the effects of 
the salts on the composition of the urine were variable. C. R. H. 


Action of Inorganic Salts on the Secretion of the Isolated 
Kidney. and E. H. Sraruine (Proc. Roy. Soc., 
1925, B, 98, 93—113)—Calcium, working on a background of 
potassium, leads to an increase of chloride excretion and water 
output, due to decreased reabsorption in the tubules. Salts of 
these metals, if given separately, have no definite effect. Inorganic 
phosphates antagonise the action of potassium and calcium by 
converting the calcium ion into a colloidal form to which the 
glomerular membrane is impermeable. Cyanide increases the 
permeability of the glomerular membrane and allows the colloidal 
phosphates to appear in the urine. C. F. &. 


Creatine Content of Muscles Contracted by Chemicals. 
Criticism of the Theory of Pekelharing and Hoogenhuyze. 
O. Retsser and F. Hamann (Z. physiol. Chem., 1925, 143, 59—70).— 
Stimulation of muscles contracted by certain substances (caffeine, 
veratrine, potassium thiocyanate, calcium chloride, acetylcholine) 
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does not cause a production of creatine greater than that produced 
in normal muscle. Hence the theory of Pekelharing and Hoogen- 
huyze (A., 1910, ii, 324) can no longer be maintained. E. 8. 


Effect of Addition of Fluorine to the Diet of the Rat on 
the Quality of the Teeth. E. V. McCotzium, N. Smmonps, 
J. E. Becker, and R. W. Buntine (J. Biol. Chem., 1925, 63, 553— 
562).—The addition, to an otherwise satisfactory diet, of 0-0226% 
of sodium fluoride causes, in the rat, overgrowth of the maxillary 
incisors and erosion of the mandibular incisors accompanied by 
inferior development of the tooth substance and also of the bones 
of the skull. C. R. H. 


Specificity of the so-called Arsenic Receptor in the Higher 
Animals. C. Voratiin, H. A. Dyzr, and C. Lzonarp (J. 
Pharm. Exp. Ther., 1925, 25, 297—307).—The toxic effect of 3-amino- 
4-hydroxyphenylarsenious oxide on rats is inhibited by intravenous 
injection of reduced glutathione. Cysteine has a similar but much 
weaker effect. The toxicity is also reduced if the animal is fed 
on a mixture of glutamic acid and cystine, a fact which affords 
indirect evidence of the mode of formation of glutathione in the 
body. The SH group of glutathione may be regarded as the so-called 
arsenic receptor of mammalian protoplasm. C. P.8. 


Effects of Arsonium, Phosphonium, and Sulphonium Com- 
pounds on the Autonomic Nervous System. R. Hunt and 
R. R. Renswaw (J. Pharm. Exp. Ther., 1925, 25, 315—355).— 
The phosphorus, arsenic, antimony, and sulphur analogues of 
tetramethylammonium iodide have a muscarine-like action. The 
arsenic and antimony compounds are least active, the sulphur most 
active, but all are less active than the nitrogen compound. The 
sulphur and phosphorus compounds have a marked stimulating 
nicotine-like action, the sulphur being the more active, although 
less so than the nitrogen compound. The arsenic and antimony 
compounds have no such action. The sulphur and phosphorus 
compounds have also a paralysing nicotine-like action. The phos- 
phorus compound has a curare-like action about equal to that of 
the sulphur compound, but only 1/10—1/20 that of the nitrogen 
compound ; even in larger doses, the arsenic and antimony analogues 
do not show this action. The order of toxicity for mice (the 
nitrogen compound being the most toxic) is N, P, As, 8, Sb. 
lodomethyltrimethylammonium iodide has a marked muscarine action 
similar to, but greater than, that of the arsenic analogue. Unlike 
the arsenic compound, it has also an intense stimulating (nicotine) 
action, and a paralysing (nicotine) action. It is twice as toxic 
for mice as the arseniccompound. Acetoxymethyltrimethylammonium 
iodide has a marked stimulating (nicotine) action; the sulphur 
analogue has no such action. Formylirimethylarsonium bromede has 
neither muscarine nor nicotine actions on the circulation. The 
phosphorus analogue of choline has a marked muscarine action, 
which is even greater in the acetyl derivative. Neurine, unlike 
its arsenic analogue (which is less toxic), has marked muscarine 
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and nicotine (stimulating and paralysing) actions. The ethyl ester 
of betaine has a pronounced muscarine action greater than that of 
choline or neurine. It has a stimulating nicotine action, and is 
about 6 times as toxic as choline. Chloroacetylcholine has a mus. 
carine action greater than that of choline, but only about 1/1000 
that of acetylcholine. It has a marked stimulating action on the 
cardoinhibitory centre, and has a stimulating nicotine action. For 
mice, it is about twice as toxic as choline. Choline nitrate has 
pronounced muscarine and nicotine (stimulating and paralysing) 
actions. The various new compounds used in this investigation 
are to be described in another paper. ee 


Narcotic Effect of Derivatives of Barbituric Acid. T. A. 
REDONNET (Compt. rend. Soc. Biol., 1924, 91, 829—830; from 
Chem. Zentr., 1924, ii, 2535—2536).—‘‘ Veronal,’’ “luminal,” 
“ dial,” their sodium and dimethylamine salts, and “ somnifen,” 
in contrast to “ adalin,”’ cause death in Cyprinus auratus a few 
minutes after narcosis. If the fish is placed in water before re. 
spiratory paralysis sets in, recovery takes place after a few hours. 
Inability to swim and narcosis with general anesthesia are produced 
respectively by “‘ veronal”’ in 150 and 345 mins., by “ dial” in 
125 and 265 mins., by “ luminal ”’ in 140 and 340 mins., by “ adalin” 
in 20 and 145 mins., 0-0005N-solutions being used in each case. 
Similar experiments on frogs are recorded. With white mice deep 
narcosis by “somnifen” (1-6 c.c. per kg., given subcutaneously) 
is followed by death. Preliminary injection of 3 mg. of lobeline 
does not modify the effect of 0-2 g. of “luminal.” With cats, 
intravenous injection of more than 0-5 c.c. of “ somnifen”’ causes 
death. Doses up to 0-65 c.c. may be neutralised by previous 
injection of 3 mg. of lobeline. G. W. R. 


Variations in the p,; of Solutions of Cocaine Hydrochloride 
Subjected to Sterilisation. A. Liot (J. Pharm. Chim., 1925, 
[viii], 1, 474—478).—The author discusses the effect of sterilisation 
on the anesthetic value of cocaine hydrochloride. An aqueous 
solution containing 2 g. of cocaine hydrochloride and 0-8 g. of 
sodium chloride per 100 c.c. was placed in a series of 2 c.c. glass 
ampoules, some of which were then tyndallised for various periods 
at 60°, whilst others were sterilised at temperatures varying from 
100° to 120° for 15 mins. The pg varied from 5-4 for the sample 
tyndallised at 60° for 1 hr. to 3-7 for that sterilised at 120°. In 
view of the fact that cocaine hydrochloride is more effective as an 
anesthetic in solutions of high rather than of low pg, it should 
not be sterilised at temperatures above 100°, and best of all should 
be tyndallised for 3 hrs. at 60°. B. F. 


Metabolism Study of Ethylene Anesthesia. H. A. OBER- 
HELMAN and H. A. Dyniewicz (J. Amer. Med. Assoc., 1924, 83, 
2012—2014). CHEMICAL ABSTRACTS. 


Effect of Ethylene Anzsthesia on the Acid-Base Balance 
of Blood. C. D. Leake (J. Amer. Med. Assoc., 1924, 83, 2062— 
2065). CHEMICAL ABSTRACTS. 
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Induced Antisepsis : Bactericidal Action of Sodium Hypo- 
chlorite without Contact with the Bacteria. P. B. VARILLA 
and E. TecHovryres (Compt. rend., 1925, 180, 1615—1618).—It 
is suggested that the antiseptic action of sodium hypochlorite 
solution is not a chemical effect, but is due to rays (similar to ultra- 
violet rays) emitted by the solution. Immersion of a quartz tube 
containing dilute sodium hypochlorite solution in a bacterial 


suspension has resulted in a diminution in the number of bacteria 
present. L. F. H. 


Affinities Existing between Substrate and Enzyme and 
their Specificity. H. von Ever (Z. physiol. Chem., 1925, 143, 
79—88).—A theoretica! paper in which it is suggested that, during 
the inversion of sucrose by invertase, the enzyme first unites with the 
substrate at two points, one of which is in the levulose and 
the other in the dextrose portion of the molecule. Corresponding 
with this there should be two separate affinity constants controlling 
the combination between invertase and sucrose; the relation of 
these to Michaelis’ affinity constant can be deduced from the law 
of mass action. Projected work on the basis of these considerations 
is outlined. E. S. 


inase. S. EpLBAcHER and P. Bonem (Z. physiol. Chem., 
1925, 145, 69—90).—The optimum hydrogen-ion concentration for 
the action of arginase is at py 9-5—9-8; at this reaction the break- 
down of arginine is almost quantitatively complete after 2 days. 
The enzyme shows a high degree of specificity, since it does not 
act on guanidine~acetic acid, guanidine—propionic acid, or agmatine. 
The arginylarginine prepared by Fischer and Suzuki (A., 1906, 
i, 73), which they were unable to hydrolyse, gives a 95% yield of 
arginine on boiling for 14 hrs. with 25% sulphuric acid; when this 
dipeptide is exposed to the action of arginase the carbamide formed 
indicates the hydrolysis of one guanidine group only; in view of 
the negative result with agmatine it is suggested that the guanidine 
group which is attacked belongs to the arginine group of which the 
carboxy] is free ; this assumption is further supported by the observa- 
tion that the methy] ester of arginine is scarcely attacked by arginase. 
Details are given of the distribution of arginase in the different 
organs of animals of numerous species (cf. Hunter and Dauphinee, 
this vol., i, 104). C. R. H. 


Behaviour of Polymethylated Sugars towards Emulsin. 
R. Kunn and H. H. Scutusacu (Z. physiol. Chem., 1925, 143, 
154—157).—Neither tetramethyl-8-methylglucoside nor hepta- 
methyl-8-methyl-lactoside is hydrolysed to an appreciable extent 
by emulsin (cf. Irvine and Cameron, T., 1905, 87, 900). Hence 
Armstrong’s theory that the enzyme is united to the sugar molecule 
by means of the residual affinities of the oxygen atoms contained 
in the latter lacks experimental support. E. 8. 

Influence of the Reaction of the Medium on Digestion by 
Papain. R. Fasre and R. Frossarp (J. Pharm. Chim., 1925, 
[vil], 1, 472—474).—The papain used (ash 0-2%) was purified by 
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alcoholic precipitation and dialysis. Dry fibrin (pig) was digested 
with papain in solutions of known py at 70° (which is found to be 
the optimum temperature), and the proteolytic activity of the 
papain determined. The maximum activity of papain occurs at 
Pu 7 B. F. 


Autolysis. III. Autolytic Processes in Liver Pulp. 0. 
StePPuHN and X. (Biochem. Z., 1925, 158, 
38—49).—During the autolysis of liver pulp, added proteins like 
caseinogen are hydrolysed in a different way in acid (py 3-8) and in 
neutral (px 7-0) solution. Whereas in an acid medium proteolysis 
falls off at a regular rate, in a neutral medium it decreases more 
rapidly, but a phase of more intense proteolysis is almost always 
observed. This may be due to destruction of anti-trypsin, which 
is known to occur in serum. There is probably more than one 
proteolytic enzyme concerned in autolysis. H. D. K 


Proteolytic Enzymes of the Liver. L. Urxin-LsvuBovzoy 
(Biochem. Z., 1925, 158, 50—64).—If a fine suspension of liver in 
distilled water is acidified to py 4-7—5-0, 70% of the protein is 
precipitated, and proteolytic enzymes are found both in the pre- 
cipitate and the filtrate. The enzymic action of the filtrate on 
caseinogen shows two maxima, one at pq 5-2—5-4, and the other at 
Pu 3-0—3-4, with a definite minimum between corresponding with 
the isoelectric point of caseinogen. There is no detectable hydrolysis 
of this protein above px 7-5 by the filtrate. If, however, the pre- 
cipitate be treated with acetone and dried, it is found to contain 
an enzyme capable of hydrolysing caseinogen in alkaline solution 
with an optimum at pq 7-5—7-6. There are present in liver, there- 
fore, three proteolytic enzymes with different pg —. * 

. D. K. 


Test for Diffusible Ions. II. Ionic Nature of Pepsin. 
J. H. Norrurop (J. Gen. Physiol., 1925, 7, 603—614; cf. A, 
1924, i, 473).—The ratio of the concentration of pepsin in particles 
of gelatin or coagulated egg-white to the concentration outside is 
the same as the ratio for chlorine or bromine ions under the same 
conditions. This is true over the range of py from | to 7, and in 
the presence of various salts and acids. Therefore, pepsin is 
probably a univalent ion. Also, the enzyme does not form a com- 
pound with gelatin, and the degree of dissociation is unaffected by 
changes in py in the range in which the enzyme is active. Near 
the isoelectric point of gelatin, the enzyme is adsorbed on the 
surface of the protein particles. This action is irreversible, and is 
profoundly influenced by the concentration of electrolytes. It 
does not occur in electrolyte-free solution, nor when the salt 
concentration exceeds 0:2M. Cc. P. 8. 


Enzymic Synthesis of Protein. IV. Effect of Concen- 
tration on Peptic Synthesis. H. Borsoox and H. WasTENEYS 
(J. Biol. Chem., 1925, 63, 563—574; cf. this vol., i, 102, 472).— 
Between concentrations of substrate (products of peptic hydrolysis 
of egg-albumin) corresponding with about 8% and 25%, of protein, 
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the amount of protein synthesised by pepsin at py 3-9 increases 
directly with the concentration; at concentrations below 8% no 
synthesis takes place; as the concentration increases above 25% 
the amount of protein synthesised increases more slowly, and in 
great concentration it decreases again. No evidence of the dis- 
appearance of the enzyme during the synthesis could be obtained. 
The addition of egg-albumin or of synthesised protein inhibits the 
synthesis in direct proportion to the amount added. Peptic 
hydrolysis of egg-albumin can only proceed to completion when 
the concentration of protein is 6% or less. C. R. H. 


Enzymic Synthesis of Protein. V. Synthesising Action 
of Trypsin. H. Wastrenrys and H. Borsoox (J. Biol. Chem., 
1925, 63, 575—578).—By the action of trypsin on a solution of the 
products of peptic hydrolysis of egg-albumin a product was obtained 
having similar properties to the protein synthesised by pepsin under 
like conditions; the optimum reaction for tryptic synthesis was 
found to be pg 5:7. The observation of Henriques and Gjaldbik 
(A., 1912, ii, 1188) that, in neutral or alkaline solutions, hydrolysis 
takes place at the same time as synthesis was wae. “= 


Investigation of Tryptic Digests by Folin’s Colorimetric 
Method for Determination of Amino-acids. J. ELLINGHAUS 
(Z. physiol. Chem., 1925, 145, 40—44).—After removal of undigested 
protein with sodium tungstate and sulphuric acid, the amino-acid 
nitrogen was determined in the filtrate by the colorimetric method 
of Folin (A., 1922, ii, 536); the results so obtained were compared 
‘and shown to agree well with those obtained by the methods of 
Van Slyke (A., 1911, ii, 779) and of Sérensen. C. R. H. 


Dried Yeast. H. SoporKa (Z. physiol. Chem., 1925, 145, 91—- 
94; cf. A., 1924, i, 802)—Comparison of the rate of fermentation 
by cell-free yeast juice and by an aqueous suspension of yeast 
indicates that the zymase is entirely combined with the plasma 
of the yeast cells and is not set free in the process of drying. The 
results of Euler and Westling (this vol., i, 203) regarding the 
relative inhibitory action of phenols towards fresh and dried yeast 
are criticised on the ground that these authors failed to take into 
account the mass relation between the phenol and the dried cell- 
substance of the yeast. C. R. H. 


Presence of Argon in Gases Produced by Alcoholic Fer- 
mentation of Dextrose. A. Picret, W. ScHERRER, and L. HELFER 
(Compt. rend., 1925, 180, 1629—1632).—A small, variable amount 
of an inert gas, giving the spectrum of argon when excited in a 
Geissler tube, has been isolated from the gaseous products of the 
alcoholic fermentation of dextrose in the presence of various mineral 
salts. The proportions of oxygen, nitrogen, and argon present in 
the gas produced by the fermentation are in some cases very similar 
to those in which they occur in air. It is suggested that the 
potassium present, which is radioactive and emits $-rays, may 
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give rise to argon, the atomic number of which is one less than 
that of potassium. L. F. H. 


Enzymic Degradation and Synthesis of Carbohydrates, 
II. H. von K. Myrpacx, and R. Nizsson (Z. physiol. 
Chem., 1925, 144, 137—146).—At pg 8-5 both fresh top- and bottom. 
yeasts cause fermentation. Whereas dry top yeast causes strong 
fermentation, dry bottom yeast under the same conditions is without 
action. In top fermentations, addition of phosphate does not result, 
in either neutral or alkaline solution, in any appreciable change in 
velocity. The same result was obtained with yeast which had 
been washed to remove soluble phosphate. 

Similar experiments with pyruvic acid show that at pg 4:5, at 
first a very rapid fermentation takes place corresponding with the 
decomposition of the pyruvic acid, followed by a very slow evolution 
of carbon dioxide due to the autofermentation of the yeast. The 
action on pyruvic acid is greatly inhibited at py 8-5. It appears 
therefore that carboxylase is more readily inhibited by alkali than 
zymase. 


Fermentation of Galactose by Yeast after Previous Treat- 
ment with this Sugar. H. von Ever and R. Nitsson (2. 
physiol. Chem., 1925, 143, 89—107).—The fermentation of galactose 
by living yeast which has been “ acclimatised ”’ to this carbohydrate is 
accelerated by the biocatalyst z (this vol., i, 209, 745) but not by the 
co-enzyme. The process of “ acclimatisation”’ is not peculiar to 
living yeast; it also takes place with dry yeast which has been 
thoroughly sterilised by treatment with alcohol. In the latter 
case the fermentation is accelerated by the addition of the — 


Coproporphyrin Synthesis by Yeast and Influencing 
Factors. II. Analysis of Crystalline Copper Copropor- 
phyrin from Fresh Yeast and the Increase of Porphyrins 
by the Addition of Substances. H. Fiscuer and H. Fink 
(Z. physiol. Chem., 1925, 144, 101—122).—Pure coproporphyrin is 
isolated from fresh yeast zymocasein (Liiers and Nowak, this vol.,i, 
338; cf. A., 1924, i, 459, 894, 1129; this vol., i, 307). Cerevisin 
also contains coproporphyrin. The influence of heavy metal salts 
on coproporphyrin synthesis in yeast is studied. Ferrous sulphate 
(concentration 1/4000), copper sulphate (1/250,000—1/100,000), 
lead acetate and arsenious oxide (each 1/100,000), and sodium 
vanadate (1/5000) added to the nutrient liquid led to increased 
coproporphyrin synthesis. Addition of ae and aspartic 
acid led to the formation of both coproporphyrin and Kammerer’ 


porphyrin. Samples of wine yeast contained coproporphyri 
chiefly as copper salt (due to the treatment of the vine stems with 
copper sulphate). The origin of the porphyrins in yeast 4 —a 

Lactic Acid Fermentation. I. A. I. Virtanen (Z. physiol. 


Chem., 1925, 143, 71—78).—In the lactic acid fermentation 0 
dextrose by Bacillus casei « and Streptococcus lactis (cf. A., 1924, 
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i, 915, 1145), the first stage of the process is the formation of a 
hexosediphosphate. ‘The esterification of the sugar is conditioned 
by the presence of a co-enzyme, which may be removed from dry 
preparations of the bacteria by washing with water. Both the, 
hexosediphosphate and the co-enzyme are considered to be identical 
with those concerned in alcoholic fermentation. E. 8. 


Origin of §-Hydroxybutyric Acid Obtained by Microbial 
Processes. M. LEemoIGNE (Compt. rend., 1925, 180, 1539— 
1541; cf. A., 1924, i, 353, 695)—On extraction with chloroform, 
Bacillus M. yields an amorphous substance giving, on hydrolysis, 
a-crotonic acid, which is probably the precursor of the $-hydroxy- 
butyric acid obtained from these bacteria after autolysis. 

L. F. H. 


Voges-Proskauer Reaction [for Bacillus coli aerogenes]. 
C. 8. Linton (J. Amer. Waterworks Assoc., 1925, 13, 547—549).— 
Successful results with the Voges—Proskauer test depend on the 
period and temperature of incubation. The production of acetyl- 
methylearbinol by organisms of the aerogenes group is transient. 
The practice of using portions of material remaining from the 
methyl-red test for the Voges—Proskauer reaction is untrustworthy 
owing to the prolonged incubation involved. A. G. F. 


Decomposition of Proteins and Amino-acids by Various 
Groups of Micro-organisms. A. Waxsman and §. Loman- 
z (J. Agric. Res., 1925, 30, 263—281).—The fungi Trichoderma 
koningi and Zygorhynchus molleri utilised glycine, alanine, phenyl- 
alanine, asparagine, and glutamic acid, and also caseinogen as 
sources both of nitrogen and carbon. In the absence of carbo- 
hydrates, the amount of growth and of ammonia production 
increased with the amount of available carbon in the amino-acid. 
The two bacteria studied behaved differently. Bacillus cereus was 
unable to attack glycine, alanine, or phenylalanine, and attacked 
glutamic acid and asparagine only to a limited extent; caseinogen 
and other proteins, however, were decomposed very rapidly. 
B. fluorescens was unable to decompose caseinogen, but acted very 
rapidly on the amino-acids. Caseinogen was very readily decom- 
posed to ammonia by a mixture of the two bacteria. The addition 
of a carbohydrate to a culture solution may increase the amount 
of protein decomposition, but reduce the ammonia production. 
An Actinomyces utilised both the amino-acids and protein as sources 
of energy and allowed an accumulation of ammonia, even in the 
presence of dextrose. The amount of ammonia liberated from 
amino-acids .by micro-organisms depends on the carbon-nitrogen 
ratio of the compound. E. M. C. 


Oxidation and Reduction by Pneumococcus. VIII. Nature 
of the Oxidation—Reduction Systems in Sterile Pneumococcus 
Extracts. J. M. Nem and O. T. Avery (J. Exp. Med., 1925, 
41, 285—298).—One system is thermo-stable, combines slowly 
with molecular oxygen, and in its absence causes reduction of 
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component markedly accelerates the reactions; this substance js 
thermolabile, non-reactive, and (unlike the former) not removed 
by washing the pneumococcus cells. CHEMICAL ABSTRACTS, 


Oxidation-Reduction of Hemoglobin and Methzemoglobin. 
I. Changes induced by Pneumococci and by Sterile Animal 
Tissues. J. M. Nem (J. Exp. Med., 1925, 41, 299—313)~— 
Conversion of hemoglobin into methemoglobin and vice versa by 
living pneumococci or their sterile extracts depends on the presence 
or absence of molecular oxygen, the equilibrium between hemo. 
globin and methemoglobin being determined at will by the oxygen 
pressure. The disappearance of methemoglobin from the blood. 
stream is discussed. CHEMICAL ABSTRACTS. 


Pyocyanine, the Blue Pigment in Bacillus pyocyaneus. II. 
F. WreEDE and Strackx.—(See i, 844.) 


Polysaccharide Produced by Aspergillus niger. D. 
Scumipt (Biochem. Z., 1925, 158, 223—-252).—The polysaccharide 
produced by this mould is identical with amylose. Glycogen is 
not formed in amounts which can be recognised macrochemically. 
Starch production runs parallel with acid formation. The nitrogen/ 
carbohydrate relationship in the medium affects the formation of 
starch, the amount of the latter increasing with diminution in this 
ratio. Paradextran (‘‘fungose”) is a possible precursor of the 
starch of this mould. 

The hydrolysis of amylose by acids and various enzymes follows 
one of two paths, leading on the one hand (acids and diastases 
derived from moulds or bacteria) to substances giving a red colour 
with iodine, and on the other (malt or pancreatic diastase, emulsin) 
to substances showing a diminishing blue coloration with iodine. 

D. 


Influence of certain Factors in the Development of the 
Flagellate Prowazekia (Bodo) edax. I. Hydrogen-ion Con- 
centration. H. Raase (Bull. Soc. Chim. biol., 1925, 7, 383— 
400).—The initial p, of the culture influences considerably the rate 
of growth of Prowazekia edax. Growth proceeds most rapidly at 
Pu 6-2—6-6, more slowly at higher pq, and only feebly in definitely 
alkaline solution. At ya below 6-2, growth commences slowly, 
and becomes more vigorous as the pq approaches the optimum. 
In every case, the period of growth is succeeded by a period in 
which the number of individuals slowly decréases until life almost 
ceases. Maintenance of the py at the optimum level, of sufficient 
nourishment, and of an adequate surface to allow of oxygen absorp- 
tion at a sufficient rate, are alike unable to prevent this cessation 
of growth. When all these conditions have been provided the 
decisive factor appears to be the accumulation of aaa a 4% 


Contrasts in the Cell Sap of Valonias and the Problem of 
Flotation. W. J. V. OsterHovut and M. J. Dorcas (J. Gen. 
Physiol., 1925, 7, 633—640)—Valonia macrophysa sinks in sea- 
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water, and its sap contains potassium and sodium in the proportion 
of 5:72/1. In the closely related V. ventricosa, which grows in 
similar environment and floats in sea-water, the potassium /sodium 
ratio is 0-0278/1. The saps show other differences in chemical 
composition. C. P. S. 


Influence of Vitamin-A and of Vitamin-B on Unbalanced 
Dietaries. S. Eprrer (Biochem. Z., 1925, 158, 197—202).— 
Vitamin-B has a beneficial effect on the assimilation of protein or 
of carbohydrate from a diet made up almost entirely of the one or 
the other. The animal maintains its weight curve at a higher 
level, and also lives longer if yeast be added to such a diet than 
if the diet is supplemented with the same weight of cod-liver oil. 
Both A and B vitamins must be present for the animal to survive 
long on a fat diet. H. D. K. 


Growth Factors. III. H. von Evier, H. WIpDELL, and 
E. Errkson (Z. physiol. Chem., 1925, 144, 123—131).—Arachis oil, 
which before exposure shows no growth-increasing activity, after 
irradiation with ultra-violet light, has a definite growth-increasing 
action. It is supposed that under the action of ultra-violet light 
a factor related to the growth-promoting fat-soluble vitamin, 
provisionally designated R, is formed. Since hardened arachis oil 
gives a negative result, it is concluded that the double bond is the 
grouping sensitive to irradiation. Oleic acid is faintly activated, 
stearic acid is not. The double bond of the phytols in green plants 
is supposed to be concerned in the formation of vitamins. It is 
not found possible, however, to distinguish between the irradiated 
and non-irradiated oil by means of Drummond’s vitamin-A colour 
reaction (cf. A., 1924, i, 588; this vol., i, 209; Z. physiol. Chem., 
1924, 141, 297). Wwe 


Growth Factors. IV. Influence of Excess of ID [Fat- 
soluble Growth-promoting Factor] on the Growth of Rats. 
H. von Evter and H. Wipe. (Z. physiol. Chem., 1925, 144, 
132—136).—When 10% of lemon juice (containing normally suf- 
ficient vitamin-C) is added to the drinking water and the animal 
fed on a standard diet containing excess of 1D, considerable growth 
occurs for 60—90 days, but this is followed by a rapid fall in body- 
weight and death. The view is expressed that the normal amount 
of vitamin-C is insufficient in presence of excess of the ID factor 
(of cod-liver oil). P. W. C. 


Ultra-violet Radiations and Antirachitic Substances. 
J.C. Drummonp and T. A. ii, 630.) 


Action of Piperidine on Calcium Deposition. S. EpERER 
(Biochem. Z., 1925, 158, 193—196)—Feeding of piperidine salts 
to rats on a rachitic diet delays the onset of rickets, or, in higher 
concentrations, will cure the disease. An amount of piperidine 
corresponding with 1:5% of the weight of the diet assists in the 
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taking up of the requisite mineral substances and the deposition of 
bone, but is less efficient in this respect than is cod-liver oil. 
H. D. K. 


Influence of Fluorine and Iodine on Reproductive Power 
of Rats and on the Growth of the Young. P. Maz (Compt. 
rend., 1925, 180, 1683—1684).—Rats fed on a balanced diet con. 
taining skimmed milk powder are not able to reproduce unless 
potassium iodide and fluoride are added to the diet, when they are 
also enabled to feed their young sufficiently to promote growth. 
Phosphates appear to play no part in conferring cies power, 

. 


Glutathione. Synthesis. C. P. Stewart and H. E. Tunni. 
CLIFFE.—(See i, 795.) 


Effect of Insulin on the Lactic Acid in the Blood. J. A. 
Cotiazo and J. (Biochem. Z., 1925, 158, 136—143)— 
Insulin administered in large quantities to starving normal animals 
causes at first, as a result of dyspnoea, a rise in blood lactic acid, 
which, however, has nothing directly to do with the physiological 
activity of insulin. Following moderate doses of insulin, there is 
usually in normal starving men and rabbits a fall in the level of 
this acid in the blood. With dogs, even larger doses produce no 
rise in the blood lactic acid, provided respiration is artificially 
controlled. The simultaneous administration of insulin and sugar 
—the more normal physiological process—usually produces an 
increase in blood lactic acid. = DS. &. 


Action of Trypsin on Insulin. D. A. Scorr (J. Biol. Chem., 
1925, 63, 641—651).—Insulin is inactivated immediately by the 
addition of trypsin to its solution at pqg2-5; as much as 80% may 
be recovered by increasing the acidity to py 1-5 and heating at 80° 
for 30 mins.; smaller amounts can be recovered by treatment of 
the solution with excess of acid alcohol or of a solution of benzoic 
acid in alcohol, or by the addition of sodium benzoate; trypsin 
inactivated by heat has no effect on insulin. After incubation 
over-night with trypsin, insulin is no longer recoverable. It is 
suggested that the first action of trypsin is to adsorb the insulin 
and that this is followed by proteolytic destruction of the latter. 
Injection of trypsin immediately after insulin in amounts which, 
in vitro, would have inactivated the insulin had no effect on the 
action of the latter in vivo. C. R. H. 


Physiology and Distribution of Flavones. G. Kien and 
O. WERNER (Z. physiol. Chem., 1925, 143, 9—32).—The presence of 
flavones has been demonstrated in a large number of plants; in 
many cases the various organs of the plant were examined separately. 
Factors affecting their occurrence are discussed. E 


Photosynthesis of Carbohydrates. M. J. GatwiaLo (Bio- 
chem. Z., 1925, 158, 65—75).—In presence of sunlight, sugar is 
produced from a saturated solution of carbon dioxide in water if 
the electrolytes derived from the ash of the roots of plants, and 
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an enzyme derived from leaves containing chlorophyll, are also 
present in the solution. On keeping for 4 days in the sunlight, the 
sugar content of the solution diminishes, but at the same time a 
solid, giving a light blue colour with iodine, separates from the 
reaction mixture on evaporation. H. D. K. 


Regional and Seasonal Distribution of Potassium in Plant 
Tissues. E. 8S. Dowpi1ne (Ann. Bot., 1925, 39, 459—474).— 
All meristematic cells are particularly rich in potassium. The 
wood of the mature root of the spruce contains no potassium in 
winter. In spring (also in winter if the plant is grown in a green- 
house), the potassium content of the vascular system increases in 
all the organs of the spruce. When the spruce bud elongates, 
potassium is transferred within the embryonic cone to the next 
year’s meristem and to the embryonic leaves. In the mesophyll 
of the mature spruce leaf, the potassium content increases in early 
winter, and decreases in early spring; in summer, the potassium 
forms a network of granules between the chloroplasts, in winter it 
is concentrated near the laked chloroplasts. 


Hydrogen-ion Concentration in Seeds. A. Nimec (Compt. 
rend., 1925, 180, 1776—1778).—The hydrogen-ion concentration 
of the aqueous extract of the pulverised seeds of 38 plants studied 
varies from py 4:2 to 6-5, and lies between wide limits in different 
members of the same species. In general, the hydrogen-ion con- 
centration of the seeds is the same as that of the soil in which the 
plant flourishes best. 


Micro- and Histo-chemical Demonstration of Free and 
Bound Oxalic, Succinic, Malic, Tartaric, and Citric Acids. 
G. Krers and O. WERNER (Z. physiol. Chem., 1925, 143, 141—153). 
—The acids are sublimed in an evacuated flask containing an 
internal cooler. Sublimation occurs at the temperatures (bath) 
indicated: oxalic 110°, succinic 130°, malic 145°, citric 170°, 
tartaric 195°. With small quantities practically complete separation 
can be effected by fractional sublimation. The temperatures at 
which sublimation occurs serve to identify the acids, which can 
be further characterised by conversion into the strontium (oxalic), 
lead (succinic), or silver (malic, citric, and tartaric) salts. In some 
cases, the sublimate consists of the anhydride of the acid; this 
can be readily converted into the acid by treatment with dilute 
ammonia. When the method is applied to plant or animal tissue 
this is first treated with phosphoric acid, disintegrated, and dried. 
Results of the investigation of some plants are given. E. 8. 


Determination of Xanthophyll by Means of the Spectro- 
photometer and the Colorimeter. F. M. Scuertz (J. Agric. 
Res., 1925, 30, 253—261; cf. A., 1924, ii, 359).—Spectro- 
photometric determinations of xanthophyll in ether solutions are 
accurate to about 3°, whilst colorimetric determinations, in com- 
parison with Lovibond slides 5, 10, and 20 yellow, are accurate only 
to17%. Spectrophotometric measurements provide a more reliable 
test for purity than do the melting points, The specific transmissive 
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index of xanthophyll in ether solution is 2-089 for the mercury line 
4358 A. A curve is given for the relative positions of the edge of 
the absorption bands of carotin and xanthophyll for solutions of 
various concentrations; this curve may be used to detect the 
presence of, and distinguish between, the two ——«t 

G. 


Coagulation of Pectin. M. W. Kopaczewsxr (Bull. So. 
Chim. biol., 1925, 7, 419—428).—In the coagulation of pectin by 
pectase calcium salts may be replaced by those of barium, strontium, 
magnesium, and, particularly, copper and iron. These salts have 
also a coagulating action of their own—in the case of copper and 
iron, stronger than that of pectase. Salts of the alkali metals do 
not antagonise the action of pectase, for which they are, indeed, 
necessary. Coagulation takes place best at a neutral reaction and 
is prevented by acids. When, however, neutral solutions of pectin 
and pectase, in presence of electrolytes, are mixed, the reaction 
becomes acid. No such change takes place in the absence of elec. 
trolytes. After the development of this acid reaction, pectin is 
no longer coagulable by alcohol; nor is pectase in absence of 
electrolytes. Alcohol coagulation is still possible after pectin, in 
presence of electrolytes, has been mixed with boiled “« ‘ 


Toxicity of Juice Extracted from Succulent Onion Scales. 
J. C. Waker, C. C. LinpecREN, and F. M. BacuMaAnn (J. Agric. 
Res., 1925, 30, 175—187).—The toxins in onion scales are of two 
types: one which is volatile and disappears from the extracted 
juice fairly quickly, and the other which is relatively thermo- 
stable and non-volatile. The amount of the former in onion 
bulbs decreases during storage and sprouting. The toxicity of 
these substances towards a number of bulb parasites has been 
examined. Both toxins behave similarly in this respect. There 
appears to be no connexion between the resistance of the onion 
to fungous attacks and the effect of the toxins on fungi. O. 0. 


Seed Hairs of the Milkweed. A. W. ScuorcerR (Ind. Eng. 
Chem., 1925, 17, 642).—The unicellular lignified hairs of the milk- 
weed, Ascelpias syriaca, were found to have the following percentage 
composition : lignin, 22-2; pentosans, 34:6; “ methylpentosans,” 
1-1; methoxyl, 3-6; cellulose, 60-4; «-cellulose in cellulose, 58-6; 
material soluble in alcohol, 4:3; in ether, 1-4; and = rm - 


Phytosterol from Bulb Scales of the Genus Lilium. M. 
MranvE (Compt. rend., 1925, 180, 1768—1769).—Only the posi- 
tively birefringent phytosterol has been observed in 22 members 
of the Lilium genus investigated (cf. this vol., i, 618). The amount 
of sterol found increases with the age of the scales and finally 
seems almost to fill the cells. It is suggested that the function of 
the phytosterol is to protect the bulb from bacterial invasion and 
from too rapid drying. L. F. H. 
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Tannin of Hevea braziliensis. W.H. Arisz and J. SCHWEIZER 
(Archief Rubbercultwur Nederl.-Indie, 1924, 5, 334—357; from 
Chem. Zentr., 1924, ii, 2406).—The tannin ‘isolated from the sap 
of Hevea braziliensis gives, besides general reactions for tannins, 
a red coloration with é butter-yellow ’’ (benzeneazodimethyl- 
aniline) in the presence of hydrochloric acid. The mode of occur- 
rence of the tannin in the different tissues of Hevea is described. 

G. W. R. 


Sodium Salts of the Nucleic Acid from Wheat Embryo. 
A. Tuomas and A. W. Dox (Z. physiol. Chem., 1925, 142, 1—13).— 
Nucleic acid from wheat embryo forms sodium salts containing 
4 to 8 sodium atoms. When potassium acetate is used to prevent 
emulsification of the salts during precipitation with alcohol, the 
sodium is partly replaced by potassium with the formation of a 
sodium potassium salt. Ammonium acetate, under similar con- 
ditions, converts the sodium salt of the nucleic acid into an acid 
sodium ammonium salt. This is due to the acetic acid liberated 
from the ammonium acetate by hydrolysis; the hydrolysis is 
greater in aqueous alcohol than in water. The formation of a 
nucleic acid salt containing 8 sodium atoms can only be explained 
on the theory of Jones that the mononucleotides are united by ether 
linkings between the carbohydrates. E. $8. 


Nitrogenous Constituents of the Juice of the Alfalfa 
(Lucerne) Plant. III. Adenine in Alfalfa. H. B. Vickery 
and C. 8. Leavenwortu (J. Biol. Chem., 1925, 63, 579—583).— 
The unidentified base, with a picrate melting at 298°, previously 
reported (A., 1924, i, 1393) as occurring in the juice of the alfalfa 
(lucerne), has been shown to be adenine. Adenine picrate, when 
perfectly pure and heated at the rate of 1° in 3 secs., has m. p. 298— 
299° (decomp.). The lower values previously recorded in the 
literature are due to retention of a minute amount of impurity 
and to variations in the rate of heating. C. R. H. 


Presence of Gitogenin in Digitalis Leaves. A. WiNnbDAus 
and J. BRUNKEN (Z. physiol. Chem., 1925, 145, 37—39).—The 
substance reported by Merck (Merck’s Jahresb., 1922, 86) 
as occurring in digitalis leaves has been identified with the gitogenin 
obtained by Windaus and Schneckenburger (A., 1913, i, 1213) 
by the hydrolysis of the gitonin of digitalis seeds. C. R. H. 


Presence of Nickel and Cobalt in Vegetables. G. BERTRAND 
and M. MoxraGnatz (Bull. Soc. chim., 1925, [iv], 37, 554—558).— 
The 23 vegetables examined all contain nickel and cobalt. The 
former is present in greater amounts, which vary from 0-01 mg. 
(tomato) to 2 mg. (pea), whilst the quantities of cobalt range from 
0-003 mg. (carrot) to 0-3 mg. (lentil) per kg. of fresh material. The 
nickel is weighed as nickel dimethylglyoxime and the cobalt deter- 
mined as potassium cobaltinitrite or by a colour reaction. [Cf. 
B., 1925, 470.] F. M. H. 
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Occurrence of Loroglossoside (Loroglossin) in Listerg 
ovata, R. Br., and Epipactis palustris, Crantz, and its 
Reactions. C. Cuaraux and P. DELAuNEY (Compt. rend., 1925, 
180, 1770—1771; cf. A., 1920, i, 801; 1921, i, 286; 1923, i, 1046), 
—Loroglossoside (loroglossin) has been extracted by ethyl alcohol 
from Listera ovata, R. Br., and Epipactis palustris, Crantz, in 0-5~ 
0-77% yield. Hydrolysis with acids yields dextrose, and oxidation 
with chromic acid produces a red coloration and an odour of valeric 
acid. Froéhde’s reagent gives a purple colour changing to red, 
and nitric acid produces a colourless solution giving a yellow 
coloration with alkalis. L. F. H. 


Pedological Chemistry. I. Alkalinity of the Soil in 
Relation to its Lithological Constitution. U. PRratotonco 
(Atti R. Accad. Lincei, 1925, [vi], 1, 238—243).—Aqueous solutions 
of calcite and aragonite saturated at the ordinary temperature 
have alkalinities expressed by py 8-0—8-2, whereas for hydro. 
magnesite the value is 9-2. Investigation of the solubility curve of 
the system CaCO,-Na,CO,-H,0 at the ordinary temperature shows 
that the conditions for the formation and stability of gaylussite 
are the presence in the solution of about 5% of sodium carbonate 
and the presence of calcium carbonate; under such conditions the 
soil would be rendered completely sterile. For saturated solutions 
of brucite at the ordinary temperature, the value of pg is 10. The 
conclusion is reached that the high degree of constitutional alkalinity 
(px 8-8—9-2) exhibited by certain soils is attributable to the 
presence, not of aragonite or calcite, but of hydromagnesite. 


Investigation of Soil Acidity by Means of Pot Experiments. 
H. Kappen (Z. Pflanz. Diing., 1925, 4A, 202—214).—Barley, turnips, 
clover, beans, lucerne, mustard, and, probably, wheat and rape are 
sensitive to “‘ exchange acidity ’’ (measured by interaction with a 
neutral salt), but oats, maize, potatoes, serradella, and, probably, 
rye are less sensitive. In pot experiments, with an acid soil, the 
first group of crops showed no response to the addition of ammonium 
sulphate, superphosphate, and “ potash salts,” unless calcium 
carbonate were added, whilst the second group showed a consider- 
able response even in the absence of calcium carbonate. Physiolog- 
ically alkaline manures are preferable for crops insensitive to 
“exchange acidity,” but are of less value for the more sensitive 
crops. Superphosphate does not increase the “ exchange acidity ” 
of the soil and is not physiologically acid. A sufficient amount of 
superphosphate prevents the acidifying action of ammonium 
sulphates. [Cf. B., 1925, 465.] E. M. C. 


Simple Apparatus for the Electrometric Measurement 
of Hydrogen-ion Concentration [of Soil Suspensions]. M. 
TréneL (Z. Pflanz. Diing., 1925, 4A, 239—241).—A standard 
quinhydrone electrode solution is contained in a porous cylinder, 
previously impregnated with saturated potassium chloride solution, 
and is introduced into a | : 2 suspension of soil in 0-1N-potassium 


el 
re 
a 
I 
b 
0 


BIOCHEMISTRY. i. 875 


chloride solution. The addition of potassium chloride to the soil 


results in a measurement of the “ exchange acidity.” 
E. M. C. 


Soil Acidity and its Determination. B. Tackr (Z. Pflanz. 
Diing., 1925, 4A, 215—216)—The Daikuhara and the 'Tacke 
methods of determining soil acidity give discordant results. The 
addition of potassium chloride to the soil and calcium carbonate 
suspension in the Tacke method has no significant effect on the 
“ exchange acidity.” E. M. C. 


Soil Acidity and its Determination. E. Ramann (Z. Pflanz. 
Diing., 1925, 4A, 217—221).—A general discussion of the analogies 
between acid ‘‘ permutites ’’ and acid soils, and the determination 


of the degree of saturation of the soil with respect to bases. ‘ 
E. M. C. 


Soil Reaction. III. Determination of the Hydrogen-ion 
Concentration of Soil Suspensions by Means of the Hydrogen 
Electrode. E. M. Crowrner (J. Agric. Sci., 1925, 15, 201—221; 
ef. Fisher, A., 1921, i, 215; ii, 349).—A hydrogen electrode apparatus 
for use with soil suspensions is described. The buffering curves for 
a number of soils are given. These for any set of similar soils are 
parallel, although the individual py values may vary. In any set of 
related soils there is a good correlation between pg and Hutchinson— 
McLennan “ lime requirement.’’ The results obtained for the effect 
of salts on gq are in general agreement with current theory. The 
increase in acidity caused by neutral salts is greater with potassium, 
calcium, or barium salts than with sodium salts. Chlorides give 
lower px values than sulphates. Extraction with water increases 
the pg value of soil suspensions. A soil-water ratio of 1:5 is 
recommended for water extractions. Methyl-red is shown to give 
untrustworthy values for the px of soils. G. W. R. 


Soil Reaction. IV. Soil Reaction of Continuously Manured 
Plots at Rothamsted and Woburn. E. M. CrowrHer (J. 
Agric. Sci., 1925, 15, 222—231; cf. preceding abstract).—The 
author gives data for the pg values of the continuous barley plots at 
Woburn and the grass plots at Rothamsted. Ammonium sulphate 
has caused increased acidity, whilst sodium nitrate has exerted the 
reverse effect to a smaller extent. Mineral manures have in general 
exerted little effect. The change in pg as the result of liming is less 
than might be expected from laboratory experiments, owing, in 
part, to subsoil acidity. G. W. R. 


Soil Reaction. V. Depth Distribution of Reaction, and 
Flocculation in Continuously Manured Soils. E.M.CrowTHER 
(J. Agric. Sci., 1925, 145, 232—236; cf. preceding abstract).—The 
Pa values of continuously manured barley plots at Woburn and 
grass plots at Rothamsted change with increasing depth and at 36 in. 
show the same relationships as in the surface soil. The difference 
in py between limed and unlimed soils at Rothamsted is substantially 
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constant down to 36 in. The reaction of the subsoil influences the 
effect obtained from liming. Complete flocculation of 1 : 5 suspen. 
sions is shown for the subsoils below 9 inches of plots treated with 
ammonium sulphate. G. W. R. 


Soil Reaction. VI. Interaction off Acid Soils, Calcium 
Carbonate, and Water in Relation to the Determination of 
‘‘Lime Requirements.’’ E. M. CrowTHER and W. S. Marty 
(J. Agric. Sci., 1925, 15, 237—255; cf. preceding abstracts) — 
Variations in the results obtained by the Hutchinson—McLennan 
method for “ lime requirement ”’ are produced when the conditions 
of working are varied. From curves showing the relationship 
between the weight of soil originally used and the final equilibrium 
concentration of the calcium hydrogen carbonate solution, titration 
curves may be derived which, however, diverge from those obtained 
electrometrically owing to the varying calcium concentration in the 
equilibrium solutions. In the presence of calcium chloride, these 
divergences are masked. The Hutchinson-McLennan “lime 
requirement ”’ is less than the equivalent of the amount of calcium 
hydroxide necessary to give a neutral soil suspension as determined 
by electrometric titration. ‘‘ Lime requirements ” should be given 
as corresponding with some determined final concentration of calcium 
hydrogen carbonate. This may be effected by interpolation. The 
results give no indication of the intensity of soil acidity, but show the 
amount of lime necessary to produce a considerable reduction in 
acidity. The decomposition of calcium carbonate by acid soils is 
greater in amount than that indicated by their “lime require- 
ments.” G. W. R. 


Physical Properties of Soils. I. Mechanical Properties 
Concerned in Cultivation. W. B. Harness (J. Agric. Scz., 1925, 
15, 178—200).—The author discusses cohesion, plasticity, and 
surface friction in soils. Measurements of the cohesion of soils at 
different moisture contents are reported, using a modification of 
Atterberg’s method (Atterberg, Int. Mitt. Bodenkunde, 1911, 1, 
10; 1912,2, 149; 1913, 3,291; 1916,6,27). The curves obtained, 
whilst generally similar to those obtained by Atterberg, differ in 
some respects. Plasticity was examined by means of an apparatus 
in which the pressure required to extrude soil-water mixtures of 
varyilig composition through an orifice was measured. For low 
moisture contents a modification of the Brinell hardness test was 
used and the curves obtained were fitted to the curves obtained 
by the extrusion apparatus. Extrusion pressure is connected with 
moisture content by an exponential function. The physical proper- 
ties of clays are not always deducible from their moisture content, 
previous treatment exerting an influence. Curves are given showing 
the relationship between surface friction and moisture content. 
In the case of a heavy soil two maxima were shown. G. W. R. 
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yy-Diethylpentane (Tetraethylmethane). G. T. Morcan, 
§. R. CanTER, and A. EK. Duck (J. Chem. Soc., 1925, 127, 1252— 
1259).—T riethylcarbinyl iodide, CEt,I, b. p. 71-2°/16 mm., 153°/737 
mm., d;° 1-42, is produced by the action of dry hydrogen iodide on 
triethylearbinol. Interaction of zinc diethyl and triethylcarbinyl 
iodide, followed by successive treatment of the product with water 
and hydrochloric acid, yields an oil containing unsaturated com- 
pounds. When the latter are removed by treatment with con- 
centrated sulphuric acid and the hydrocarbon is dried and repeatedly 
fractionated, yy-diethylpentane is obtained; this has b. p. 45— 
47-5°/19 mm., 139-2° (corr.)/760 mm., m. p. —41°-L1°, d}? 0-75651, 
VS =169-4, nj} 1-42057. The hydrocarbon exhibits the chemical 
characteristics of a paraffin, and measurements of vapour density 
and surface tension indicate that it is not associated in the vapour 
or liquid states. C. J. S. 


Internal Oxidation Reactions with Additive Compounds 
of Nitrogen Tetroxide and Olefines. A. ScHaarscHMIpT and 
H. Hormerer (Ber., 1925, 58, [B], 1047—1054).—The action of 
nitrogen peroxide on cyclohexene dissolved in light petroleum is 
accompanied by feeble evolution of gas, mainly nitrogen, and 
spontaneous rise of temperature to about 30°; if the product is 
warmed at 60—70°, a second exothermic change sets in which 
proceeds slowly at the atmospheric temperature, with copious 
evolution of nitrogen containing a considerable proportion of 
nitric oxide; at 140—150° a third, vigorous autodecomposition is 
observed. With amylene under similar conditions two phases of 
evolution of gas are observed, one dependent on spontaneous 
heating whereby temperatures of 63—68° are attained, and the 
second caused by heating the product at 80°; the first gas contains 
a considerable proportion, the second about 33%, of nitric oxide. 
With cetene, the reaction is much less vigorous; the initial 
spontaneous evolution of heat causes the temperature to rise only 
to about 30° and very little gas is evolved, whereas at 90° a second 
change occurs accompanied by the evolution of nitrogen with about 
10% of nitric oxide. The addition of nitrogen peroxide to olefines 
appears to be liable to considerable catalytic influences, since 
explosion occurs when carbon tetrachloride is used as diluent for 
cyclohexene. The experiments show that the additive change is 
accompanied by oxidation, whereby nitrogen is formed in con- 
siderable amount, and that the additive compounds undergo 
internal oxidations which lead to the reduction of nitric oxide 
residues mainly to nitrogen. It appears probable that the 
phases of the addition correspond with the production of two 
or three of the forms, -CH(NO)-CH-O-NO,, -CH(NO,)-CH-O-NO, 
‘CH(NO,)-CH-NO,, ‘The stability of the 
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additive products is greatly influenced by the temperature at 
which addition occurs. With cyclohexene at —30° to —40° 
complicated oxidative reactions take place and unusually unstable 
liquids result; addition at —50° yielded a product which exploded 
at —30°. The change appears also to be influenced by the presence 
of traces of moisture, or of nitric acid or nitrogen trioxide in the 
_ nitrogen tetroxide. H. W. 


C. Pritvost (Compt. rend., 1925, 
180, 1851—1853).—«fy3-Tetrabromo-«-phenylpentane, obtained 
from «-phenyl-A*-penten-y-ol, yields, on treatment with alcoholic 
potassium hydroxide, «-phenyl-A*y-pentadi-inene, m. p. 22:3°, 
d} 0-9745, nj 1-6368, two stereoisomeric tetrabromides, m. p. 
97-7° and 127—131°. The exaltation of the molecular refractivity 
of the diacetylenic hydrocarbon and its high refractive dispersion 
are notable. L. F. H. 


Action of Free Thiocyanogen on Unsaturated Compounds. 
E. S6pERBAcK.—(See i, 899.) 


Partial Dehalogenation of Polyhalogen Derivatives. B. K. 
MEREJKOVSEI (Bull. Soc. chim., 1925, [iv], 37, 711—713)— 
afy-Tribromobutane (A., 1923, i, 527) on treatment with zinc in 
methyl-alcoholic solution in the presence of a little water and 
moderating the reaction by cooling gives, in 50% of the theoretical 
yield, «-bromo-8-methyl-A®-propene, b. p. 94:2—95:2°/774 mm., nj 
1-46886, d? 1-31335, together with methyl $-methyl-A%-propenyl 
ether, b. p. 68°/773 mm., d? 0-76975, nf 1-396412. In the absence 
of cooling, much isobutylene is formed. a pr of the 
methy] alcohol by ethy] alcohol yields a mixture of the corresponding 
ethyl ether and bromobutylene which cannot be separated by 
fractional distillation. R. B. 


Dehydrogenation and Dehydration of Alcohols over a Zinc 
Oxide Catalyst. W. A. Lazrer and H. Apxrns (J. Amer. Chem. 
Soc., 1925, 47, 1719—1722).—The relative rates of reactivity of 
ethyl, n-propyl, isopropyl, n-butyl, sec.-butyl, and isobutyl alcohols 
over a zinc oxide catalyst (A., 1924, ii, 159) are approximately the 
same as over an alumina catalyst (this vol., i, 626), but the rate of 
reaction in the latter case is several times greater at any given 
temperature. With the four primary alcohols, the proportion of 
dehydration to dehydrogenation is apparently independent of the 
temperature. In the case of the secondary alcohols, temperature 
has a marked effect on the proportions of dehydration to dehydro- 
genation, the latter reaction being favoured by higher temperatures, 
and the temperature coefficient of reaction is much higher than with 
the primary alcohols. Over the temperature range 340—440° 
the percentage of dehydration in the total reaction is as follows: 
ethyl alcohol, 10%, propyl alcohol, 16%, isopropyl alcohol, 89—71%, 
butyl alcohol, 15%, isobutyl alcohol, 31-5%, and sec.-butyl alcohol, 
88—73%. R. B. 


] 
4 
i 
I 
( 


ay 
of 
of 
gl 
pl 
m 
m 
a 
a 
C 
l 
t 
b 
tl 
8 
e 
8 
r 
d 
a 


ORGANIC CHEMISTRY. i. 879 


Alcohols Present in the Wax of American Cotton. R. G. 
FarcHer and M. E. Prosperr (J. Jezt. Inst., 1924, 15, 337—346). 
—It was previously reported (A., 1923, i, 278) that gossypyl alcohol 
appeared to exist in three forms which gave identical derivatives. 
This and other anomalies have now been explained as the result 
of closer examination, based chiefly on fractional crystallisation 
of the crude acetates. Small quantities of other alcohols and 
glycols were present in the so-called $- and y-forms. The alcohols 
present in the wax of American cotton are chiefly (1) montanyl, 
m. p. 83:5°, and (2) gossypyl, m. p. 85°, and 
small quantities of (3) an alcohol, C,.H,,0, m. p. 87—87-5° (acetate, 
m.p.72-5°; benzoate, m. p. 69—69-5°; corresponding acid, 
m. p. 88°; its methyl ester, m. p. 72-5—73°; and anilide, m. p. 
105—105-5°), (4) an alcohol, C,,H)0, m. p. 88-5—89° (acetate, m. p. 
745°; benzoate, m. p. 71-5—72-5°; corresponding acid, C3,H¢g0z, 
apparently that previously described), and (5) a glycol, CygH O, 
(possibly a mixture of C,, and C,, members), m. p. 91-5--92-5 
(diacetate, m. p. 58—59°; dibenzoate, m. p. 46°). The data now 
assigned to the derivatives of montanyl and gossypy! alcohols are 
more trustworthy than those in the previous paper. J.C. W. 


Constituents of the Wax of American (Mississippi Delta) 
Cotton. P. H. Crirrorp and M. E. Propert (J. Teat. Inst., 
1924, 145, r 401—413).—The earlier method for the extraction of 
wax from cotton (A., 1924, i, 278) was open to some objections due 
to the use of crude benzene and live steam. An extract obtained 
by percolation with chloroform has now been examined and it is 
shown that the earlier results were erroneous only with regard to 
the hydrocarbon fraction. The ingredients isolated are as follows : 
Alcohols: montanyl, gossypyl, C5. and C,, alcohols, C,, and C 
glycols (mixed) (see preceding abstract), glycerol, amyrin, lupeol, 
sitosterol, and a sterol, C,,H;,0. Free acids: C,.H,,02, 
gossypic, montanic, palmitic, stearic, oleic, carnaubic. Acids as 
esters: palmitic, stearic, oleic, carnaubic. Hydrocarbons: hepta- 
cosane( ?), liquids, b. p. 205—240°/15 mm., and b. p. 225—275°/2 
mm. Wax esters: mixtures, including esters of melissic acid and 
sterol esters of carnaubic acid. Also sitosterol glucoside and 
resinous matter. 

Most of these compounds and their derivatives have been 
described previously, but the sterol, C,,H;,0 (m. p. 197—199°; 
acetate, m. p. 213—213-5°), appears to be new. J.C. W. 


Constituents of the Wax of Egyptian Sakellaridis Cotton. 
R. G. Farauer and L. HiegernsotuHamM (J. Text. Inst., 1924, 15, T 
419—433).—The constituents of the wax of Egyptian cotton, 
obtained by percolation with chloroform, are similar to those of 
American cotton wax, many being identical. The chief difference 
is that the sitosterol and its glucoside in American cotton are 
replaced by another phytosterol and glucoside, whilst Egyptian 
cotton contains a greater proportion of wax esters. The substances 
isolated are as follows. Alcohols: gossypyl, montanyl, ceryl, 
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an alcohol C,.H,,0, a glycol, glycerol, amyrin, and a 
phytosterol, 90, m. p. 136°, [a]; —33-8° (acetate, m. p. 124-5— 
125-5°, forming a dibromide, m. p. 125—126°; benzoate, m. p. 145— 
146°) which occurs also as the glucoside, m. p. 295—300° (acetate, 
m. p. 168—169°, [«]}} —21°). Free acids: palmitic, stearic, 
carnaubic, montanic, an acid C,,H¢,0., tsobehenic( ?), oleic, and resin 
acids. Combined acids: palmitic, stearic, carnaubic, montanic, 
gossypic, lignoceric, and melissic. Hydrocarbons: triacontane and 
a mixture of unsaturated hydrocarbons contaminated with resins. 
Of the combined acids, the common fatty acids are present mainly 
in the form of glycerides, whilst the others occur as wax esters. The 
chief is gossypyl carnaubate, C5,Hy9,0., m. p. 75—76°, whilst 
gossypyl gossypate, CegH 15,0, m. p. 86—87°, and montanyl montanate, 
564113202, m. p. 86—87°, were isolated from other fractions of the 
crude wax. J.C. W. 


Metallic Compounds of the Enolic Forms of Carbonyl 
Compounds and their Application toSyntheses. III. Action 
of Carbon Monoxide on Ketone- and Ester-enolates. H. 
ScHEIBLER and O. Scumipr.—(See i, 917.) 


Metallic Compounds of the Enolic Forms of Carbonyl 
Compounds and their Application to Syntheses. IV. 
Reaction between Ester-enolates and Alkyl or Acyl Halides. 
H. ScHersier, E. MaRHEUKEL, and D. Bassanov.—(See i, 918.) 


Preparation of Esters. A. Want (Bull. Soc. chim., 1925, 
[iv], 37, 713—717; cf. Senderens, this vol., i, 113; Wuyts, idid., 
i, 501).—Yields of ethyl oxalate up to 75—80% of the theoretical 
are obtained by distilling the acid and alcohol in the presence of 
chloroform, which remcves the water continuously as it is formed 
(cf. Hultman, Davis, and Clarke, A., 1921, ii, 325); with benzene 
the yield amounts to 80—85%. Esterification of glycerol with acetic 
acid, using toluene to remove water, yields diacetin, b. p. 155— 
156°/15 mm., an azeotropic mixture, b. p. 83—85°, distilling during 
the reaction and separating into two layers. Formic acid (80%) 
similarly yields diformin (glyceryl diformate), b. p. a 
mm. R. B. 


Esterification of Aliphatic Acids in Glycerol. A. Kaman 
and H. Ravuprenstraucu (Monatsh., 1925, 45, 485—518).—The 
rates of esterification of heptoic acid in absolute glycerol, of iso- 
and n-valeric and hexoic acids in absolute and aqueous glycerol, in 
presence of hydrochloric acid, at 25°, have been measured. Con- 
trary to esterification in mixtures rich in water, the unimolecular 
reaction constants are proportional to the total concentration of 
hydrogen chloride. In the case of n-valeric acid, a measurement 
was also made of the rate of esterification in presence of sulphuric 
acid in aqueous glycerol. Expressions are derived for the variation 
of the velocity constants with the water content of the system in 
the cases of the valeric acids. The velocity constants for the 
esterification of the above normal aliphatic acids have the same 
value, with the same catalyst, as that for n-butyric acid, whilst the 


in 
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constant for isovaleric acid is much smaller. The retarding 
influence of water is also the same as in the case of n-butyric acid, 
and similarly much less in the case of glycerol than in that of ethyl 
alcohol. Thus, in presence of N/6-hydrogen chloride, the above 
aliphatic acids are esterified, with ethyl alcohol, in mixtures con- 
taining 0-03 mol. of water per litre, about four times as rapidly as 
with glycerol, whilst when the water concentration is 4/3 mols. 

r litre the rates are about the same. ‘The rate of esterification at 


. 35° is 2-7 times that at 25°. The rate of esterification of sulphuric 


acid with glycerol in presence of water is proportional to the 3/2 
ower of its concentration. n-Valeric acid is esterified with 
glycerol about 1-7 times as fast in presence of hydrochloric acid as 
in presence of sulphuric acid. Measurements of the rates of esteri- 
fication of iso- and n-valeric, hexoic, and heptoic acids, in absence of 
catalyst, were made at 183-5°, both with absolute and aqueous 
glycerol, and showed that the rate of esterification under these 
conditions is proportional to the 3/2 power of the concentration 
of the acid present, indicating a catalysis by hydrogen ions. Water 
acts as an accelerator up to a concentration of 7 mols./litre, there- 
after exerting a retarding influence. ¥. G. W. 


‘‘C,-Saccharinic Acids.’’ III. Preparation of dl-«$-Di- 
hydroxyisobutyric Acid and Some of its Derivatives. 
J. W. E. GuattTFrectp and L. P. SHerman (J. Amer. Chem. Soc., 
1925, 47, 1742—1751; cf. A., 1921, i, 7; 1922, i, 318).—The 
saccharinic acids are now defined as the acids which would result 
from an hydroxyaldehyde, C,,H,,0,, in which one hydroxyl group 
is attached to each carbon atom except the aldehyde carbon atom, 
if the aldehyde group were oxidised to carboxy] at the expense of one 
of the :C-OH groups, which would be reduced toa iCH group. Thus 
«8-dihydroxyisobutyric acid is a saccharinic acid derived in this 
way from trihydroxyisobutaldehyde. «$-Dihydroxyisobutyric acid, 
m. p. 104°, is obtained in 32% yield by the action of silver oxide on 
8-chloro-«-hydroxyisobutyric acid, as compared with 10—16% 
yields by Melikoff’s method (A., 1886, 1009), the 8-chloro-«-hydroxy- 
isobutyric acid being obtained by Ultée’s modification of Bischoft’s 
method (A., 1909, i, 293). The dihydroxyisobutyric acid is also 
obtained from 8-ketopropyl formate, prepared in 39-5% yield by a 
modification of Henry’s method (A., 1902, i, 736), which with 
aqueous hydrogen cyanide is converted into «§-dihydroxyiso- 
butyronitrile. Hydrolysis with hydrochloric acid and crystallisation 
of the calcium salt (+-7H,O) yield the «$-dihydroxyisobutyric acid, 
m. p. 104°. The phenylhydrazide, m. p. 107°, and the cupric 
(+2H,O), manganous (+2H,O), cadmiwm (+-1-5H,O), and zine 
(+2H,0) salts are described. Attempts to resolve the acid with 
strychnine, quinine, and brucine were unsuccessful; brucine gave 
some evidence of resolution, but the active acid was apparently 
racemised in preparing its calcium salt. R. B. 

Japanese Plants. IV. Saturated Fatty Acids in Camphor 


Seed Fat. S. Komatsu and S. Yamapa (Mem. Coll. Sci. Kyoto, 
1925, 8, 253—256)—The fat extracted from camphor seeds 
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(Laurus camphora) had d” 0-9308, np 1-451, m. p. 21°, solidif. p, 
13-7°, acid value 1-82, saponification value, 283-8, iodine value 
(Wijs) 4-56; it contains 1:1% of unsaponifiable matter. The 
saponifiable portion contains 21% of unsaturated acids and 79% of 
saturated acids, the latter being present as glycerides of octoic and 
lauric acids. C. J. 8. 


Oxidation of the Ammonium Salts of Normal Saturated 
Fatty Acids and its Biological Significance. P. W. CLurrsr. 
BucK and H. S. Raper (Biochem. J., 1925, 19, 385—396).—The 
oxidation was carried out by heating the fatty acid with ammonia 
and hydrogen peroxide under a reflux condenser on the water-bath. 
Stearic acid yielded methyl pentadecyl ketone as a £-oxidation 
product and y-ketostearic acid, m. p. 97°. Palmitic acid yielded 
y-ketopalmitic acid, m. p. 91—92°, myristic acid y-ketomyristic acid, 
m. p. 87°. n-Hexoic, n-heptoic, and n-octoic acids yielded the 
respective y-keto- and 6-keto-acids, which were isolated as the 
semicarbazones and oximes. y-Ketohexoic acid semicarbazone, 
m, p. 170° (decomp.), 3-ketohexoic acid semicarbazone, m. p. 173°, 
y-ketoheptoic acid semicarbazone, m. p. 152° (decomp.), 5-ketoheptoic 
acid semicarbazone, m. p. 194° (decomp.), y-keto-octoic acid s2mi- 
carbazone, m. p. 153° (decomp.), and 8-keto-octoic acid semicarbazone, 
m. p. 187° (decomp.) are described. All the above y- and 3-acids 
have been synthesised for comparative purposes. No hydroxy- 
acids could be detected in the products of oxidation. The possibility 
of the occurrence of y- and 5-oxidation in the body is eee . 


General Synthesis of «-Unsaturated Acids from Malonic 
Acids. 8. Dutt (J. Indian Chem. Soc., 1925, 1, 297—301).— 
Malonic acid readily condenses with aldehydes in the presence of 
piperidine in pyridine solution to yield alkylidene- anit arylidene- 
malonic acids which, under the influence of pyridine at 100°, readily 
lose 1 mol. of carbon dioxide, yielding the «-unsaturated mono- 
carboxylic acids in good yields, the whole reaction being carried 
out in one stage in a few hours. Aromatic hydroxyaldehydes 
either do not condense or give very bad yields, this difficulty being 
overcome by employing their carbethoxy derivatives. Ketones 
also react, but the yields are smaller. J. W. B. 


Linoleic Acid and its Anhydride. D. HoLpE and R. GENTNER 
(Ber., 1925, 58, [B], 1067—1071).—Linoleic acid has m. p. —8° to 
—7°, b. p. 202° (corr.)/1-4 mm., 0-9038, d?* 0-9007, 1-4715, 
ni;* 1-4683. Linoleic anhydride, prepared by the action of acetic 
anhydride on the acid and purified by crystallisation from light 
petroleum in an atmosphere of carbon dioxide, has m. p. —3-5° to 
—2-8°, d?* 0-901, 1-4775, 1-4737. H. W. 


Additive Products of Iodine Monobromide and Hypo- 
iodous Acid with Unsaturated Compounds. I. D. HoLpr 
and A. Goraas (Ber., 1925, 58, [B], 1071—1074).—Determinations 
of the iodine number by the methods cf Hanus and of Margosches, 
Hinner, and Friedmann (cf. A., 1924, i, 828) give concordant results 
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with erucic, oleic, and linoleic acids, whereas with cholesterol the 
latter method fails. The product obtained from erucic acid in the 
Hanus determination is bromoiodobehenic acid, m. p. 38°, df 1-2479, 
n’ 1-4922, whereas linoleic acid gives dibromodi-iodostearic acid, m. p. 
77:8°. Oleic, erucic, and linoleic acids are converted during the 
process of Margosches, Hinner, and Friedmann into iodohydroxy- 
stearic acid, 1-2070, nj}* 1-4962; iodohydroxybehenic acid, 
11599, 1-4931, and di-iododihydroxystearic acid, 1-369, 
15195, respectively. H. W. 


Chemica] Nature of Fats. II. Iodine Super-number of 
Fatty Oils and Unsaturated Fatty Acids of Similar Iodine 
Number. B. M. Maraoscues, L. FrrepMann, E. ScHeErnost, 
and W. TscHérner (Ber., 1925, 58, [B], 1064—1067; cf. this vol., 
i, 629).—The possibility of utilising the iodine super-number for the 
discrimination of oils of similar iodine number is established by 
observations with poppy and sunflower oils, sesamé and cotton-seed 
oils, almond and rape-seed oils. Further, the compositions of 
mixtures of olive and castor oil can be determined through the 
iodine super-number with an accuracy of about 5%, the best results 
being obtained with mixtures rich in olive oil. The presence of 
hydroxyl groups in the oil appears to accelerate the reaction. With 
oleic acid, the absorption of iodine follows the same course as with 
oils (loc. cit.), whereas with elaidic acid the iodine number remains 
constant at the Hiibl value, although the acidity increases probably 
owing to the reaction 

R:CHI-CH(OH)-R*4+-HOH —> 


Hydrogenation of Triple Linkings; Formation of cis- 
Ethylenic Compounds. M. Bovurauret (Compt. rend., 1925, 
180, 1753—1755).—By hydrogenation at the ordinary temperature 
in the presence of colloidal palladium, acetylenic compounds are 
converted almost entirely into cis-ethylenic compounds, in contra- 
diction to some results of other workers. Phenylpropiolic acid 
under these conditions yields only isocinnamic acid (cf. Paal and 
Hartmann, A., 1909; i, 926); tolane gives almost entirely isostilbene 
(Kelber and Schwarz, A., 1912, i, 617); tetrolic acid yields entirely 
isocrotonic acid; yields mainly 
one isomeride, m. p. 67—-68°, and a very small amount of a second 
isomeride, m. p. 76-5°, which has probably the cis-configuration 
(cf. Zalkind, A., 1914, ii, 257); acetylenedicarboxylic acid gives 
solely maleic acid. L. F. ff. 


Hepto- and Nono-dilactones. G.M. Bennett (J. Chem. Soc., 
1925, 127, 1277—1282).—The dilactone of 8$’-dihydroxydiethyl- 
malonic acid (bis-7-butyrolactone-««-spiran) is easily formed by 
boiling ethyl £8’-dimethoxydiethylmalonate with concentrated 
hydriodic acid. The following method also yields the dilactone. 
Benzyl 6-hydroxyethyl ether, b. p. 138°/15 mm., is prepared by the 
action of benzyl chloride on a mixture of glycol and sodium 
ethoxide. Benzyl chloroethyl ether, b. p. 124°/20 mm., d? 1-109, 
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ni, 15204, is obtained when a mixture of benzyl hydroxymethyl 
ether and dimethylaniline is treated at 30° with thionyl chloride, 
the reaction product poured into dilute hydrochloric acid, washed, 
and distilled. When ethyl malonate, in alcoholic solution, is 
treated at 100° with two successive quantities of sodium (1 equiv.) 
and benzyl chloroethyl ether (1 equiv.), a crude ester is produced, 
from which, by hydrolysis with alcoholic potassium hydroxide, 
there is obtained 68'-dibenzyloxydiethylmalonic acid, 

m. p. 120°, which forms calcium and silver salts. By the action of 
fuming hydrobromic acid on the crude ester the corresponding 
dilactone is produced. By the action of alcoholic sodium ethoxide 
on di-8-chloroethyl malonate, b. p. 164°/15 mm., which is prepared 
from malonyl chloride and ethylene chlorohydrin, small yields of the 
dilactone are also obtained. The crystallographic characteristics 
of the heptodilactone are described. 

The dilactone of acid (bis- 
y-valerolactone-««-spiran) is formed by boiling ethyl diallyl- 
malonate with 70% sulphuric acid. Its crystallographic properties 
are recorded. C. J.S8. 


Ring-chain Tautomerism. XIV. Structure of Balbiano's 
Acid. E. Rorustern, A. Stevenson, and J. F. THorre (J. Chem. 
Soc., 1925, 127, 1072—1080).—The “ oxide ” formula for Balbiano’s 
acid (cf. A., 1893, i, 174; 1894, i, 614) is untenable, and it is «-keto- 
88-dimethylpentane-xy-dicarboxylic acid ; diethyl ester, b. p. 148— 
149°/11-5 mm. On reduction with hydrogen iodide and red phos- 
phorus, the sole product is «’-hydroxy-«®B-trimethylglutaric acid 
y-lactone (I), m. p. 162—163°. This differs from Blanc’s synthetic 
lactonic acid (II) (A., 1901, i, 119), which is prepared as follows: 
68-dimethylsuccinic anhydride —> chloride of «-carbethoxy-f- 
methylpropane-$-carboxylic acid —> ethyl 68-dimethyl-levulate — 
68-dimethyl-levulic acid —> nitrile —> 
glutaric acid y-lactone (II), m. p. 165-5°. The structures assigned to 
the lactonic acids, m. p. 165-5—166° and m. p. 163°, described by 
Pandya and Thorpe (T., 1923, 123, 2852) must be interchanged, 
whilst the lactonic acid prepared by Chandrasena, Ingold, and 
Thorpe (T., 1922, 124, 1550) has formula II, so that their proof of the 
existence of a bridged phase in «-campholytic acid is invalid. 

When a benzene solution of the diethyl ester of Balbiano’s acid 
reacts with ethyl bromoacetate and zinc in presence of iodine, 
distillation yields the y-lactone of 5¢-dicarbethoxy-5-hydroxy-yy- 
dimethylpentane-8-carboxylic acid, which exists in two stereoisomeric 
modifications, m. p. 86° and m. p. 115°; as their mixture has a 
considerably lower m. p., it is improbable that Balbiano isolated the 
two stereoisomerides of I. On hydrolysis both give the same 
lactonic acid, m. p. 178°, whilst the latter also yields an isomeric acid, 
m. p. 140° (decomp.). Ethyl methoxycaronate, b. p. 120°/18 mm. 
(prepared from ethyl ««’-dibromo-$$-dimethylglutarate), is con- 
verted by hydrogen bromide into the hydrated form of «-keto-f- 
dimethylglutaric acid, m. p. 84°; its ethyl ester, b. p. 140—141°/13 
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mm., reacts with ethyl bromoacetate and zinc, and distillation of the 
product yields the lactone of y3-dicarbethoxy-y-hydroxy-Bp-dimethyl- 
butane-a-carboxylic acid. This is hydrolysed to the corresponding 
acid, m. p. 132° (decomp.), together with the anhydride, m. p. 126— 
128°, which is formed spontaneously from the acid. F. M. H. 


Acid.’’ R. Autpera (Ber., 1925, 

58, [B], 1061—1062).—The action of sodium «-thiolpropionate on 
ethy! a«-bromo-«-methylbutyrate in the presence of sodium ethoxide 
in alcoholic solution leads to a mixture of ethyl hydrogen salts which 
cannot be separated from one another by fractional distillation. 
From the corresponding mixture of acids 

a racemic form, m. p. 133°, is readily isolated by means of its 
sparingly soluble, non-resolvable brucine salt; the mother-liquors 
from this salt yield two further racemic acids, m. p. 93° and 86—89°, 
respectively, which are isolated through their potassiwm hydrogen 
salts and separated by taking advantage of the ability of the acid 
of lower m. p. to yield a crystalline cinchonidine salt. Possibly a 
fourth acid exists which resembles that of m. p. 133° in solubility 
and m. p. H. W. 


Autoxidation of Organic Compounds. IV. Autoxidation 
of Ketens. H. Staupineer, K. Dyckrernorr, H. W. 
and L. Ruzicxa.—(See i, 933.) 


Ketenic Decomposition of Ketones: Acetylacetone, 
Diacetyl, and Pinacolin. C. D. Hurp and W. H. Tattyn (J. 
Amer. Chem. Soc., 1925, 47, 1779—1782).—Acetylacetone undergoes 
pyrogenic decomposition giving keten in yields of more than 10% 
at temperatures between 610—650°, the maximum yield, 16-7%, 
being obtained at 635°. No acetylketen or carbon suboxide is 
formed and the decomposition is probably represented by 
COMe:CH,"COMe —> 2CH,:CO+CH,. Since the yield of keten 
from acetylacetone is very low at 700°, the optimum temperature 
for the production of keten from acetone (this vol., i, 785), it is 
improbable that acetone is a major product in this reaction or that 
acetylacetone is formed in the pyrogenic decomposition of acetone. 
Pinacolin gives less than 2% of keten and no dimethylketen, whilst 
at 605—625° diacetyl gives 10-8—14:5% of keten, probably 
according to the equation COMe-COMe = CH,:CO+CO+CH,. 
Acetone is possibly an intermediate product (cf. A., 1923, i, 312, 
1060). R. B. 


Relative Reducing Powers of Some Common Sugars. 
A. W. Rowe and B. 8. WIENER (J. Amer. Chem. Soc., 1925, 47, 
1698—1701; cf. Greenwald, Gross, and Samet, this vol., i, 185).— 
Determinations of the reduction coefficients of dextrose, levulose, 
galactose, mannose, lactose, and maltose by the Folin-Wu and the 
modified Lewis—Benedict methods show that all of these sugars in 
aqueous solution have different reaction velocities, and in conse- 
quence significant errors may be introduced into methods of blood 
analysis in which time is specified and reaction incomplete. In 
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mixtures of sugars, the reduction is gem to the relative 
amounts of the various sugars and to their several reducing powers. 
The values obtained for the reduction coefficients in aqueous 
solution are valid in blood plasma. Examination of the time 
factor indicates that on longer boiling the disaccharides undergo 
hydrolysis. R. B. 


Dynamic Isomerism. XVIII. Mechanism of Muta- 
rotation. T.M. Lowry (J. Chem. Soc., 1925, 127, 1371—1385).— 
Mainly polemical against the view of Baker, Ingold, and Thorpe 
that water “‘ does not intervene ” in the mutarotation of the sugars. 
The mechanism of mutarotation in reducing sugars is explained, 
on the basis of the eiectronic theory of valency, as a reversible 
isomeric change involving the intermediate formation of an alde- 
hyde or its hydrate, water playing an essential part in the process. 
A definite réle is assigned to those chemical reagents which ap 
to be necessary to enable the mutarotation to proceed. The 
initial stage of the conversion of the oxidic form of the sugar into 
the aldehydic form is regarded as involving the union of the sugar 
with base plus water or with acid plus water to form salts of the 
same bipolar molecule which differ only in the nature of the two 
“free ions’ which are associated with the “‘ bound ions ” of the 
complex. C. J. 8. 


Dynamic Isomerism. XIX. Arrest of Mutarotation of 
Tetramethylglucose. T. M. Lowry and E. M. Ricwarps (J. 
Chem. Soc., 1925, 127, 1385—1401).—The mutarotation of tetra- 
methylglucose in chloroform was found, in one instance, to be 
inhibited during a period of 10 days, this being attributed to the 

resence of carbonyl! chloride, which eliminates traces of catalysts. 
Tn benzene, the velocity of mutarotation was reduced eightfold by 
careful drying, but the addition of water caused a very rapid 
mutarotation; this is attributed to the possible presence in the 
solvent of water-soluble impurities which develop strong catalytic 

roperties only after association with water. e mutarotation 
in ethyl acetate was preceded by a period of induction of about a 
day, but in the presence of small quantities of water no period of 
inhibition was exhibited. No arrest or period of induction was 
observed in the mutarotation of dextrose in methyl alcohol or 
of tetramethylglucose in methyl or ethyl alcohol. In dry eee 
the velocity of mutarotation of dextrose was very small, but not 
arrested. The mutarotation of tetramethylglucose in pyridine 
was preceded by a short period of induction, the change appearing 
to depend on the presence of an auxiliary catalyst. Three types of 
solvent are recognised: (i) inactive solvents having no catalytic 
properties, such as chloroform; (ii) amphoteric solvents such as 
water, which can act as complete catalysts; (iii) solvents, such as 
pyridine, which only develop catalytic properties in the presence of 
an auxiliary catalyst, thus producing a mixed catalyst which is 
more efficient than a complete catalyst and can often produce very 
rapid mutarotation. C. J. S. 
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Unsaturated Reduction Products of the Sugars. X. 
y-Glucal and Dihydro-j-glucal. M. BrramMann (Annalen, 
1925, 443, 223—242).—Diacetyl-y-glucal is converted, on treat- 
ment with ethyl orthoformate in alcohol in presence of a trace of 
ammonium chloride, into the ethylcycloacetal, 


O 

m. p. 81—82°, b. p. 130°/1 mm., [«]i} +102-8°, which yields the 
free acetal, m. p. 100—101°, [«]} +100-3° in alcohol, +71-26° in 
water, on hydrolysis. This is hydrolysed by boiling water or cold 
0-0001N -hydrochloric acid, to a product, not identical with y-glucal, 
which, on treatment with ethyl orthoformate, gives an oil, b. p. 
80—90°/1 mm. On treatment with hydrogen in alcoholic solution 
in presence of palladium, the ethylcycloacetal yields «-2 : 3-bisdeoxy- 


glucose ethyleycloacetal, (4 
m. p. 72—72-5°, [«]i +156-1° in alcohol, 137-3° in water (diacetate, 
b. p. 125—127°/0-5 mm., nf} 1-4457, [a] +117-9° in alcohol). 
Reduction of diacetyl-y-glucal in aqueous methyl-alcoholic solu- 
tion, with hydrogen in presence of palladium (cf. Willstitter and 
Waldschmidt-Leitz, A., 1921, ii, 185), affords dihydro-y-glucal 
diacetate (2 : 3-bisdeoxyglucose diacetate), 
m. p. 75—76°, b. p. 150°/0-6 mm., [«]f -+-42-74° in water, +116-7° 
in freshly-prepared pyridine solution, falling in 12 hrs. to +-77-5°, 
the low (constant) value in aqueous solution being attributed to 
very rapid mutarotation. This yielded similarly the ethyleyclo- 


O 
0-8 mm., n? 1-4490, [x]? +-47-6° in alcohol, as a mixture of at least 
two isomerides. Hydrolysis with barium hydroxide yields the 
above «-2 : 3-bisdeoxyglucose ethylcycloacetal, together with the 
8-isomeride, m. p. 95°, [«]} —29-5° in water. 

Reduction of the 2 : 3-bisdeoxyglucose diacetate in acetic acid, 
with hydrogen in presence of palladium (cf. Wieland, A., 1912, 
i, 247; Tausz and Putnoky, A., 1920, ii, 61), yields tetrahydro- 
¥-glucal diacetate (d-hexan-adel-tetrol diacetate), b. p. 160°/0-3 mm., 
ni) 1-4587, [«]® +-2-2° in alcohol. 

Bis-(dihydro-y-glucalyl)imine, C,,H,,O,N, m. p. 142—143°, is 
obtained when dihydro-y-glucal diacetate is treated with methyl- 
alcoholic ammonia. F. G. W. 


Yield of 8-Glucosan obtained from Low-pressure Distill- 
ation of Cellulose. H. J. P. Venn (J. Text. Inst., 1924, 15, 
t 414—418).—The effect of the purity of the cotton on the yield of 
8-glucosan obtainable by Pictet and Sarasin’s method (A., 1918, 
i, 59) has been investigated. Raw cotton did not give 6-glucosan, 
but on removal of the impurities soluble in water and dilute acids 
the yield was 38%. Methods of purification designed for the 
removal of fats and waxes did not improve the yield, but this 
could possibly be raised to 50% by perfecting the distillation and 


\ 
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the means for determining the product, which at present depends 
on the isolation of the tribenzoate. The acidity of the aqueous 
distillate is lowest when the yield of $-glucosan is highest, which 
is at variance with Irvine and Oldham’s view of the origin of the 
compound (T., 1921, 1419, 1750). Slight differences between 
Egyptian and American cottons are recorded and thought to be 
due to a stereoisomeric change in the molecular complex of Egyptian 
cotton cellulose. Hydrocellulose and starch have also been distilled, 
with similar results. J.C. W. 


Syntheses of Polysaccharides. I. Synthesis of an iso- 
Trehalose. H. H. ScutuspacH and K. Maurer (Ber., 1925, 
58, [B], 1178—1184).—In the hope of finding a method for the 
direct production of disaccharides of the a-series, tetra-acetyl- 
glucose has been subjected to the action of hydrogen chloride 
dissolved in benzene under widely varied conditions of time and 
temperature and in the absence and presence of dehydrating agents 
and catalysts (sodium sulphate, aluminium chloride, zinc chloride, 
anhydrous copper sulphate, phosphoric oxide, calcium chloride). 
It has not been found possible to cause condensation to an extent 
greater than 10% as measured by diminution in the reducing power 
of the products, whereas the change in speciic rotation appears 
to be quite irregular and to afford no clue to the course of the 
reaction. In many cases, protraction of the period of action 
involves fission of the disaccharide produced. Better results are 
not obtained with chloroform or ether as solvent. Treatment of 
tetra-acetylglucose with anhydrous zinc chloride at 140° gives a 
50% yield of a disaccharide yielding an octamethyl derivative, 
b. p. 160°/0-015 mm., 1-4626, [a]? +82-8° in benzene, which 
could not be caused to crystallise. The substance differs appre- 
ciably from trehalose octamethyl ether, b. p. 170°/0-03 mm., nj 
1-4598, [a]? -+199-8° in benzene. Hydrolysis of the trehalose 
derivative with 5% hydrochloric acid yields crystalline By«{-tetra- 
methylglucose in 73% yield, thus proving that both glucose residues 
are present in the same form and that both contain the normal 
butylene oxide ring. Hydrolysis of the synthetic’ product under 
similar conditions gives only 17:-5% of crystalline py«¢-tetramethyl- 
glucose, whereas the non-crystalline residue has [«]} -+70-0° in 
benzene and hence contains a product differing from the normal 
tetramethylglucose. Since acetic acid is evolved during the con- 
densation, it is possible that union occurs in part at some position 
other than the terminal hydroxyl group or that the oxygen bridge 
becomes isomerised. The rotation of the disaccharide suggests 
that it is probably mainly «$-trehalose. H. W. 


Syntheses of Polysaccharides. II. The Galactosido- 
glucose of E. Fischer and E. F. Armstrong. H.H.Scuiuspac# 
and W. RAvcHENBERGER (Ber., 1925, 58, [B], 1184—1189).—The 
galactosido-glucose isolated by Fischer and Armstrong by the 
action of sodium alkoxide on acetochlorogalactose and dextrose 
has been considered to be identical with natural melobiose (cf. 
Armstrong, “The Carbohydrates and the Glucosides,” 1924, pp. 
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123, 124; Pringsheim, ‘‘ Die Polysaccharide,” 1923, p. 34). In 
examination of this hypothesis, the product has been exhaustively 
methylated with methyl sulphate and alkali, thereby giving an 
octamethyl derivative, b. p. 160°/0-03 mm., nj} 1-4660, [«]}% +8-39° 
in water, [«]} —6-15° in alcohol, or (if residual monosaccharide is 
removed as completely as possible by fermentation), [«]?} +12-92° 
in alcohol. Melibiose octamethyl ether, on the other hand, has b. p. 
163°/0-015 mm., m. p. 98°5°, nj} 1-4662, [a]? +104-16° in alcohol, 
so that the identity of the disaccharide with melobiose cannot be 
maintained. The physical constants of the synthetic ether approxi- 
mate closely to those of lactose octamethyl ether, but comparative 
hydrolysis of these products with 5% hydrochloric acid shows that 
they are not identical. From the synthetic product #yédg-tetra- 
methylgalactose is readily obtained as the crystalline anilide, thus 
proving the galactose components of lactose and galactosido- 
glucose to be identical. The glucose compound is isolated as a 
trimethylglucose, [«]/} +-35-8° in methyl alcohol, which certainly 
differs from fye- and fyé-trimethylglucose. Since galactosido- 
glucose gives a phenylosazone, coupling cannot have occurred at 
the «- or 8-positions, and the non-identity of the new trimethyl- 
glucose with Bye- or Byf-trimethylglucose excludes a homogeneous 
union at the e- or £-positions. Assuming therefore that the glucose 
residue retains the butylene oxide structure, the methyl groups 
must be in the Syf-positions. H. W. 


Composition of Starch Iodide. H. D. Murray (J. Chem. 
Soc., 1925, 127, 1288—1294).—Determinations of the concen- 
tration of the various substances formed when a solution of iodine 
in carbon tetrachloride is shaken with an aqueous solution of starch, 
with and without the addition of small amounts of potassium 
iodide, lead to the suggestion that the starch forms an additive 
compound, which in dilute solutions of potassium iodide forms an 
anion (C,H,,0;)n,l’;, where is approximately 15. C. J. 8. 


Adsorption and Swelling of Cellulose Fibres. C. G. 
ScHWALBE and G. TESCHNER (Papier-Fabr., 1925, 23 [Fest-u. Ausl.- 
Heft], 144—148).—Pure cotton exhibits no specific adsorption for 
aluminium salts, but oxy- and hydro-cellulose adsorb strongly. 
The adsorbing power of wood pulp is greatly increased by milling, 
and it is suggested that the determination of the adsorption may be 
a useful method of measuring the degree of swelling of cellulose 


fibres. [Cf. B., 1925, 585.] A. G. 


Chemical Nature of Deciduous Woods. E. Hrvusrer and 
A. Brorz (Papier-Fabr., 1925, 23 [Fest-u. Ausl.-Heft], 69—88).— 
Aspen wood is chiefly distinguished from pinewood by its high 
content of pentosan (17-61%) and by the larger yields of acetic 
acid (7-37% total acid calculated as acetic acid) and of methyl 
alcohol (1:48%) obtained by dry distillation. Aspen cellulose, 
pentosan, and lignin do not differ essentially from those of spruce ; 
it is concluded that the different properties of deciduous and pine 
woods are due to different proportions of the constituents and to 
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physical variations. When hydrolysed with sulphuric acid, the 
yield of dextrose from aspen cellulose was 97-6% (reduction) or 
99-7% (rotation), and by acetylation 28-5% cellobiose octa-acetate 
was obtained. The high yield of acetic acid from the wood is due 
to secondary reactions and more acid is obtained when mixtures of 
the constituents are distilled than when these are distilled separately. 
B., 1925, 585.] A.G. 


Sublimation of ‘‘ Unsublimable"’ Substances. K. Kir. 
SCHNER (Mikrochem., 1925, 3, 1—20).—Micro-fractional sublimation 
of lignin from pinewood at about 200° yields vanillic acid and a 
residue having a caramel-like odour and reducing Fehling’s solution. 
Formaldehyde and methoxyfurfuraldehyde are also probably 
formed. These, together with previously published results, 
indicate that in the main this lignin is a 1 : 3 : 4-benzene derivative 
bound to a glucoside residue. Other evidence is cited in support 
of this conclusion. F, 


Additive Compounds of Stannic Iodide and Organic Bases. 
G. Scaetrarmni (Atti R. Accad. Lincei, 1925, [vi], 1, 582—586).—In 
chloroform solution, the interaction of stannic iodide and hexa- 
methylenetetramine yields, according as one or the other reagent 
is in excess, either the colourless compound, SnI,,5C,H,.N,, or the 
deep violet compound, SnI,,4C,H,.N,,2CHCl,, which undergoes 
little change at 80° or in a vacuum over sulphuric acid, but is 
rapidly decolorised in moist air. Since both compounds are 
insoluble, their formulz according to the co-ordination theory 
cannot be determined. ee A 


Sphingosine. V. Synthesis of 1-Amino-2-hydroxy-n- 
heptadecane. P. A. Levene and H. L. Hatier (J. Biol. Chem., 
1925, 63, 669—673).—In an attempt to throw light on the consti- 
tution of sphingine, the reduction product of sphingosine (A., 1916, 
i, 220) «-amino-§-hydroxy-n-heptadecane has been synthesised. 
Ethyl spalmitylacetoacetate, m. p. 36—36-5°, was hydrolysed to 
ethyl palmitylacetate, m. p. 37—38°; by reduction with sodium 
amalgam in alcohol and subsequent hydrolysis this was converted 
into §-hydroxystearic acid, m. p. 90°. Ethyl ®@-hydroxystearate 
(m. p. 46°) when heated with hydrazine hydrate gave 6-hydroxy- 
stearylhydrazide, m. p. 123—124°; from the hydrochloride of this 
base, by treatment with nitrous acid, was obtained §-hydroxy- 
heptadecylearbamide, m. p. 94°, 
which on hydrolysis with 20% sulphuric acid gave the desired 
hydroxyamine. C. R. H. 


Aldehydic Compounds of Amino-acids. M. Brremany, 
N. Evssiiy, and L. Zervas (Ber., 1925, 58, [B], 1034—1043).— 
Alkylideneamino-acids are readily ba woe by the action of aqueous 
solutions of salts of amino-acids and aldehydes. The method may be 


extended to peptides and promises to be successful in the separation 
and isolation of naturally occurring products of this class, since it 
permits considerable variation in the choice of aldehyde and base, 
which can subsequently be easily removed. The barium and calcium 
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salts have been mainly investigated and in those cases in which 
these salts have little ability to crystallise organic bases, notably 
brucine, render useful service. In certain cases, it is advantageous 
to ye the metallic hydroxide by the corresponding acetate. 
The following salts are described : barium benzylideneaminoacetate 
(+4H,0); calcium benzylideneaminoacetate [the barium salt is 
converted by acetic anhydride in the presence of pyridine into 
3-acetyl-2-phenyl-5-oxazolidone, N m. p. 103° (corr.), 
identical with the N-acetyl-N -benzylidenebetaine of Scheibler and 
Baumgarten (A., 1922, i, 656), and by benzoyl chloride in presence 
of carbon tetrachloride into 3-benzoyl-2-phenyl-5-oxazolidone, m. p. 
134-5—135° (corr.)]; barium o-hydroxybenzylideneaminoacetate } 
barium furfurylideneaminoacetate ; barium dl-«-0-hydroxybenzyl- 
ideneamino-B-phenylpropionate ; barium benzylideneglycylamino- 
acetate ; barium o-hydroxybenzylideneglycylaminoacetate ; barium 
o-hydroxybenzylideneaminosuccinate, and the corresponding brucine 
salt, m. p. (anhydrous) 145° (decomp.); brucine 1-p-nitrobenzyl- 
ideneaminosuccinate, m. p. about 116° (decomp.) after softening at 
95°; brucine trichloroethylideneaminosuccinate ; barium «-o-hydroxy- 
benzylideneaminoglutarate, and the corresponding brucine salt, m. p. 
148° (decomp.). H. W. 


Alkyl Derivatives of Hydroxyurethane and of Hydr- 
oxylamine. L. Neurrer and A. L. Horrman (J. Amer. Chem, 
Soc., 1925, 47, 1685—1687).—«-Alkylhydroxyurethanes are obtained 
by heating equivalent quantities of an alkyl halide, hydroxy- 
urethane, and potassium hydroxide in alcoholic solution. The 
8-derivatives are similarly obtained by heating sodium ethoxide, 
an alkyl halide, and an «-hydroxyurethane at 60°. The «- or 
«f-alkylhydroxylammonium chlorides are prepared by heating an 
a-alkyl- or «$-alkyl-hydroxyurethane with 2 mols. of potassium 
hydroxide in aqueous solution just below 100° in a sealed tube, and 
distilling the product into dilute hydrochloric acid. The «- and 
«$-alkylhydroxylamines are prepared by distilling a mixture of the 
corresponding hydroxylammonium chloride with 2 mols. of 

tassium hydroxide (cf. Jones and Neuffer, A., 1914, i, 1167; 
soe A., 1900, i, 630). The following compounds are described : 
a-n-Butylhydroxyurethane, b. p. 98—102°/18 mm.; «8-di-n-butyl- 
hydroxyurethane, b. p. 77—83°/17 mm.; «-ethyl-8-n-butylhydroxy- 
urethane, b. p. 86—90°/20 mm.; 
b. p. 89—92°/18 mm.; «-n-butylhydroxylamine, b. p. 89° (hydro- 
chloride, m. p. 152—153°); «$-di-n-butylhydroxylamine, b. p. 88° 
(hydrochloride, m. p. 143—144°); «-ethyl-8-n-butylhydroxylamine, 
b. p. 92—93-5° (hydrochloride, m. p. 120—121°); 8-ethyl-a-n-butyl- 
hydroxylamine, b. p. 91° (hydrochloride, m. p. 152—153°). 

Halogenation. XII. Derivatives of Carbamic Esters. 
Chlorine as a Simultaneous Oxidising and Chlorinating 
Agent. II. R.L. Darra and B.C. (J. Indian Chem. 
Soc., 1925, 4, 311—313).—Further examples of the formation of 
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diurethanes when chlorine is passed into a solution of a carbamic 
ester in an alcohol (cf. Datta and Chatterjee, A., 1922, i, 815) are 
given. In the case of benzyl alcohol, the benzyl radical remains 
intact when an aliphatic urethane is employed, but with heavily 
substituted urethanes the phenyl group is detached and the methyl- 
ene residue forms the diurethane. Two new urethanes were prepared: 
isopropyl methylenedicarbamate, CH,(NH-CO,Pr*),, m. p. 110°; 
methyl benzylidenedicarbamate, CHPh(NH:CO,Me),, m. p. 175°. 

J. W. 


Alleged Dimeric Anils of Alkylglutaric Acids. K. von 
Auwers (Annalen, 1925, 443, 310—314).—A re-examination of 
the ‘‘ dimeric anils ” of certain alkylated glutaric acids (cf. Auwers, 
A., 1895, i, 504; 1896, i, 639) has shown these to be actually the 
corresponding dianilides. The following dianilides are described : 
a-methylglutar-dianilide, m. p. 175°; -di-p-toluidide, m. p. 174— 
175°, and di-8-naphthylide, m. p. 227—228°; mal.-a«’-dimethyl- 
glutar-di-p-toluidide, m. p. 237° after softening; -di-a-naphthylide, 
m. p. 245—246°; and -di-8-naphthylide, m. p. 232°; aa’-diethyl- 
glutar-dianilide, m. p. 134°; and -di-p-toluidide, m. p. 224—225°. 

F. G. W. 


Action of Ammonia on the Esters of Citraconic, Mesaconic, 
and Itaconic Acids. K. Srostus and E. Putiiprr (Monatsh., 
1925, 45, 457—470).—The action of anhydrous liquid ammonia 
on ethyl citraconate at the ordinary temperature affords first the 
diethyl ester of homoaspartic acid, b. p. 118—119°/12 mm. (ef. 
Philippi and Spenner, A., 1915, i, 222; the b. p. there recorded 
should read 125°/18 mm.), together with a trace of a substance, 
m. p. 185°. Continued action yields the diamide of homoaspartic 
acid, m. p. 175° (oxalate, m. p. 237°), which is hydrolysed by boiling 
with water to the monoamide (homoasparagine), 

CO,H-CMe(NH,)-CH,°CO-NH,, 
m. p. 242° (cf. Piutti, A., 1898, i, 633), which was also obtained, 
together with «-mesaconamic acid (cf. Anschiitz, A., 1907, i, 468), 
by the action of ammonia on «-ethyl mesaconate, 

CO,H-CMe:CH:CO,Et. 

Citraconic diamide was not among the products (cf.*Strecker, A., 
1882, 1281), but the action of ammonia on methyl citraconate 
yielded homoaspartimide, m. p. 185°, together with the above 
diamide. Homoaspartic acid, prepared from homoasparagine (cf. 
Piutti, loc. cit.), crystallises anhydrous from water and does not 
lose weight at 180°, above which temperature it sublimes. The 
action of liquid ammonia on ethyl mesaconate afforded mesacon- 
diamide, whilst alcoholic ammonia at 100° yielded ethyl homo- 
aspartate and the above homoaspartimide. Ethyl itaconate yielded 
similarly with liquid ammonia 2-ketopyrrolidine-4-carbamide, 


CH-CONH,, m. p. 217°, hot alcoholic ammonia yielding 
again homoaspartimide. F. G. W. 
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Catalytic Action. XVI. Synthesis of Nitriles. T. Hara 
and S. Komatsu (Mem. Coll. Sci. Kyoto, 1925, 8, 241—246).— 
When isoamyl alcohol and dry ammonia are passed over reduced 
copper at 300—350°, hydrogen is evolved, and isovaleronitrile is 
produced, together with isovaleraldehyde, hydrocarbons, and basic 
compounds; the yield varies according to the method of preparation 
of the catalyst. rece from benzyl alcohol, ethyl alcohol, 

u 


n-propyl alcohol, and isobutyl alcohol are prepared respectively 
benzonitrile, acetonitrile, propionitrile, and isobutyronitrile. 
The reaction is regarded as taking place in the stages: R-CH,-OH 
RCHO RCH:NH —> R‘CN, and this view of the 
mechanism is confirmed by the preparation of nitrile by passing 
isovaleraldehyde and ammonia over copper at 300°. F. M. H. 


Decomposition of Ethyl Diazoacetate by Copper Acetylide. 
E. MULLER and C. GortFRieD (J. pr. Chem., 1925, [ii], 140, 40— 
41).—Ethyl diazoacetate gives ethyl fumarate, b. p. 98—100°/ 
14 mm., in 68% yield (nitrogen evolved reaches 90% of theoretical) 
when treated in ethereal solution with one-tenth its weight of 
copper acetylide. In 50 c.c. of ether the decomposition of 0-1 
.-mol. of ester is complete in a few minutes; in 200 c.c. 10 hours 
a‘e required. C. H. 


Laboratory Preparation of Zinc Diethyl and Lead Tetra- 
ethyl. M. Meyer (Chem. News, 1925, 134, 1—2).—Methods for 
the preparation of zinc diethyl by the action of zinc on ethyl iodide 
and for the reaction between the latter and lead chloride are 
described. The yield is quantitative in the first and 90% in the 
second. 


Does a Bismuth Cacodyl Exist? D. Ganasstni and U. Santi 
(Boll. Chim. Farm., 1925, 64, 289—293).—When a mixture of 
bismuth trioxide with anhydrous sodium acetate is strongly heated, 
a gas results which contains bismuth, has an alliaceous odour, 
exhibits marked resistance towards physical and chemical agents, 
and is very difficult to purify. Its chemical composition has not 
been determined, but it is probably a bismuth cacody] or its oxide. 

= 


Compounds of Tervalent Molybdenum III. Oxalates. 
W. Warpitaw and W. H. Parker (J. Chem. Soc., 1925, 
127, 1311—1318).—Electrolytic reduction of a solution of 
molybdenum trihydroxide in oxalic acid and precipitation by 
acetone yields molybdenum oxyoxalate, Mo,O(C,O,).,6H,O, which 
is readily soluble in cold water; the solution undergoes oxidation 
in the air, and possesses powerful reducing properties. _Decomposi- 
tion of this oxalate or prolonged boiling of a solution of the trihydr- 
oxide in oxalic acid gives an insoluble molybdenum oxyoxalate, 
Mo,0,(C,0,)3,12H,O. These compounds, on exposure to air in 
the presence of water, yield a red solution from which, by treat- 
ment with acetone and alcohol, molybdenyl oxalate, 

MoO(C,0,),3H,0, 
is precipitated. A complex ion is present in these compounds since 
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diurethanes when chlorine is passed into a solution of a carbamic 
ester in an alcohol (cf. Datta and Chatterjee, A., 1922, i, 815) are 
given. In the case of benzyl alcohol, the benzyl radical remains 
intact when an aliphatic urethane is employed, but with heavil 
substituted urethanes the phenyl group is detached and the methyi- 
ene residue forms the diurethane. Two new urethanes were prepared: 
isopropyl methylenedicarbamate, CH,(NH:CO,Pr*),, m. p. 110°; 
methyl benzylidenedicarbamate, CHPh(NH:CO,Me),, m. p. 175°. 
J. W. B. 


Alleged Dimeric Anils of Alkylglutaric Acids. K. von 
AuwErs (Annalen, 1925, 443, 310—314).—A re-examination of 
the “‘ dimeric anils ” of certain alkylated glutaric acids (cf. Auwers, 
A., 1895, i, 504; 1896, i, 639) has shown these to be actually the 
corresponding dianilides. The following dianilides are described : 
a-methylglutar-dianilide, m. p. 175°; -di-p-toluidide, m. p. 174— 
175°, and di-8-naphthylide, m. p. 227—228°; mal.-aa’-dimethyl- 
glutar-di-p-toluidide, m. p. 237° after softening; -di-«-naphthylide, 
m. p. 245—246°; and -di-8-naphthylide, m. p. 232°; aa«’-diethyl- 
glutar-dianilide, m. p. 134°; and -di-p-toluidide, m. p. toa 


Action of Ammonia on the Esters of Citraconic, Mesaconic, 
and Itaconic Acids. K. Srostus and E. Paimirr (Monatsh., 
1925, 45, 457—470).—The action of anhydrous liquid ammonia 
on ethyl citraconate at the ordinary temperature affords first the 
diethyl ester of homoaspartic acid, b. p. 118—119°/12 mm. (ef. 
Philippi and Spenner, A., 1915, i, 222; the b. p. there recorded 
should read 125°/18 mm.), together with a trace of a substance, 
m. p. 185°. Continued action yields the diamide of homoaspartic 
acid, m. p. 175° (oxalate, m. p. 237°), which is hydrolysed by boiling 
with water to the monoamide (homoasparagine), 

m. p. 242° (cf. Piutti, A., 1898, i, 633), which was also obtained, 
together with «-mesaconamic acid (cf. Anschiitz, A., 1907, i, 468), 
by the action of ammonia on «-ethyl mesaconate, 

CO,H-CMe:CH:CO,Et. 

Citraconic diamide was not among the products (cf. ‘Strecker, A., 
1882, 1281), but the action of ammonia on methyl citraconate 
yielded homoaspartimide, m. p. 185°, together with the above 
diamide. Homoaspartic acid, prepared from homoasparagine (cf. 
Piutti, loc. cit.), crystallises anhydrous from water and does not 
lose weight at 180°, above which temperature it sublimes. The 
action of liquid ammonia on ethyl mesaconate afforded mesacon- 
diamide, whilst alcoholic ammonia at 100° yielded ethyl homo- 
aspartate and the above homoaspartimide. Ethyl itaconate yielded 
similarly with liquid ammonia 2-ketopyrrolidine-4-carbamide, 


CH CONE, m. p. 217°, hot alcoholic ammonia yielding 
again homoaspartimide. F. G. W. 
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Catalytic Action. XVI. Synthesis of Nitriles. T. Hara 
and S. Komatsu (Mem. Coll. Sci. Kyoto, 1925, 8, 241—246).— 
When isoamyl alcohol and dry ammonia are passed over reduced 
copper at 300—350°, hydrogen is evolved, and ‘sovaleronitrile is 
produced, together with isovaleraldehyde, hydrocarbons, and basic 
compounds; the yield varies according to the method of preparation 
of the catalyst. Similarly, from benzyl alcohol, ethyl alcohol, 
n-propyl alcohol, and isobutyl alcohol are prepared respectively 
benzonitrile, acetonitrile, propionitrile, and sobutyronitrile. 
The reaction is regarded as taking place in the stages: R-CH,-OH 
> RCHO —> RCH:NH —> R-CN, and this view of the 
mechanism is confirmed by the preparation of nitrile by passing 
isovaleraldehyde and ammonia over copper at 300°. F. M. H. 


Decomposition of Ethyl Diazoacetate by Copper Acetylide. 
E. MtLueR and C. GortrrieD (J. pr. Chem., 1925, [ii], 110, 40— 
41).—Ethyl diazoacetate gives ethyl fumarate, b. p. 98—100°/ 
14 mm., in 68% yield (nitrogen evolved reaches 90° of theoretical) 
when treated in ethereal solution with one-tenth its weight of 
copper acetylide. In 50 c.c. of ether the decomposition of 0-1 
g.-mol. of ester is complete in a few minutes; in 200 c.c. 10 hours 
are required. C. H. 


Laboratory Preparation of Zinc Diethyl and Lead Tetra- 
ethyl. M. Meyer (Chem. News, 1925, 131, 1—2).—Methods for 
the preparation of zinc diethyl by the action of zinc on ethyl iodide 
and for the reaction between the latter and lead chloride are 
described. The yield is quantitative in the first and 90% in the 
second. 


Does a Bismuth Cacodyl Exist? D. Ganassrni and U. Sant1 
(Boll. Chim. Farm., 1925, 64, 289—293).—When a mixture of 
bismuth trioxide with anhydrous sodium acetate is strongly heated, 
a gas results which contains bismuth, has an alliaceous odour, 
exhibits marked resistance towards physical and chemical agents, 
and is very difficult to purify. Its chemical composition has not 
been determined, but it is probably a bismuth cacody] or its oxide. 

T. FP. 


Compounds of Tervalent Molybdenum III. Oxalates. 
W. Warpitaw and W. H. Parker (J. Chem. Soc., 1925, 
127, 1311—1318).—Electrolytic reduction of a solution of 
molybdenum trihydroxide in oxalic acid and precipitation by 
acetone yields molybdenum oxyoxalate, Mo,O(C,0,).,6H,O, which 
is readily soluble in cold water; the solution undergoes oxidation 
in the air; and possesses powerful reducing properties. Decomposi- 
tion of this oxalate or prolonged boiling of a solution of the trihydr- 
oxide in oxalic acid gives an insoluble molybdenum oxyoxalate, 
Mo,0,(C,0,)3,12H,O. These compounds, on exposure to air in 
the presence of water, yield a red solution from which, by treat- 
ment with acetone and alcohol, molybdenyl oxalate, 

MoO(C,0,),3H,0, 
is precipitated. A complex ion is present in these compounds since 
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the oxalate radical is not precipitated by calcium chloride or the 
molybdenum by alkalis in the cold. C. J.S. 


Spatial Structure of cycloParaffins. I. A New Aspect of 
Mohr's Theory and the Isomerism of Decahydronaphthalene. 
W. A. WicutTman (J. Chem. Soc., 1925, 127, 1421—1424; ef, 
Sachse, A., 1890, 1386; Mohr, A., 1919, ii, 229; 1922, i, 243)— 
The author, reviewing Sachse’s and Mohr’s theories of the non- 
planar structure of cyclohexane, investigates the possibility of 
co-ordinated strain-free relative rotations about the single bonds 
and shows by construction of mechanical models that, whilst 
Sachse’s first type of structure is rigid, the second is “ loose ” and 
can pass through a series of forms annihilating the isomeric possi- 
bilities which form the main objection to Sachse’s theory. Two 
cyclohexanes are still to be expected, however, unless Mohr’s 
postulate that the temporary strain of their interconversion is 
negligible or, alternatively, the author’s theory that the rigid type 
tends to pass into the “ loose ”’ type as a result of molecular collision, 
is accepted. Decahydronaphthalene, if Mohr’s postulate is accepted, 
must have two isomerides incapable of interconversion except by 
rupture of bonds, but the recent isolation of a third isomeride 
(cf. Zelinski, this vol., i, 123) may necessitate the abandonment of 
the postulate. M. J. 


Internal Oxidation Reactions with Additive Compounds of 
Nitrogen Tetroxide and Olefines. A. ScHaarscumipT and H. 
HoFMeEreR.—(See i, 877). 


Structure of Benzene. N. ScHoort (Chem. Weekblad, 1925, 
22, 343).—It is pointed out, with regard to the argument of von 
Laar (this vol., i, 799), that the molecular refraction was originally 
taken by Briihl as evidence in favour of Kekulé’s formula, until the 
influence of conjugated double bonds was observed. S&S. I. L. 


Structure of Benzene. ReplytoC.W.A. Lely. J.J. van 
Laar (Chem. Weekblad, 1925, 22, 357—358).—Polemical, pointi 
out that the agreement between the value of 1/a for benzene foun 
by experiment and the value calculated assuming six ethylene 
linkings is not accidental (cf. Lely, A., 1924, i, 380). 8. I. L. 


Polar Nature of the Benzene Nucleus, in Relation to the 
Theory of Induced Alternate Polarity. H. J. Prins (Chem. 
Weekblad, 1925, 22, 365—367).—An examination of the results of 
Duin (ibid., 1925, 22, 146), in which it is pointed out that the 
tendency of the atom to conform to the inert gas configuration 
may not be the only force directing reaction, and that the concep- 
tion of polarity must not be interpreted too narrowly; the reactions 
of diphenylketen, of phenyl- and diphenyl-ethylene, and of ethyl 
ethylenedicarboxylate with nitrosobenzene are 4 


Directing Influence of the Methanesulphonyl Group. R. F. 
Twist and S. Smmzs (J. Chem. Soc., 1925, 127, 1248—1252).— 
The methanesulphonyl group, like the benzenesulphonyl group 
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inet and Haehl, A., 1921, i, 854), is solely meta-directive. 
The bromophenylmethylsulphone, described by Bourgeois and 
Abraham (A., 1912, i, 109) as the para-derivative, is now shown to 
be the meta-derivative. 

Nitration of phenylmethylsulphone gives 3-nitrophenylmethyl- 
sulphone, m. p. 146°, identical with the methylation product of 
$-nitrobenzenesulphinic acid. Nitration of phenylsulphoneacetic 
acid gives 3-nitrophenylsulphoneaceti¢ acid, m. p. about 62° 
(dependent on rate of heating) (cf. Limpricht, A., 1897, i, 222, 
m. p. 57°). Chlorosulphonic acid reacts with phenylmethylsulphone, 
giving m-chlorosulphonylphenylmethylsulphone, m. p. 94°, converted 
through phenylmethylsulphone-m-disulphoxide, m. p. 200°, phenyl- 
methylsulphone-m-disulphide, m. p. 120°, the corresponding mer- 
captan, m. p. 69°, and m-methylthiolphenylmethylsulphone, m. p. 
53°, into m-phenylenedimethylsulphone, identical with the com- 
pound obtained from benzene-m-disulphonyl chloride by conver- 
sion into the sulphinic acid and subsequent methylation. Bromin- 
ation of phenylmethylsulphone gives 3-bromophenylmethylsulphone, 
m. p. 103°, shown by a mixed m. p. to be identical with 
the compound prepared from 4-bromoaniline-2-sulphonic acid by 
elimination of the amino-group and conversion into the methyl- 
sulphone, and different from 4-bromophenylmethylsulphone, pre- 

ared by methylation of 4-bromobenzenesulphinic acid and also 
melting at 103°. M. J. 


Semicarbazones of Benzoin. I. I. V. Horrrr (J. Chem. 
Soc., 1925, 127, 1282—1288; cf. Biltz, A., 1905, i, 673).—The 
interaction of benzoin and semicarbazide hydrochloride in aqueous 
alcoholic solution gives benzoinsemicarbazone (I) accompanied by 
diphenylhydroxytriazine (II; keto-form) and diphenylglyoxalone 
(III). Ammonia is also formed. The author suggests that the 


PhO:N‘NH——CO PhO:N-NH PhC:N-NH-CO 
PhCH-OH H,N  PhO:N-CO PhONH? PheO H, 
(I.) (III.) (IV.) 


secondary alcoholic group of the primary product is oxidised by 
semicarbazide giving a benzil derivative (IV) and carbamide. The 
latter condenses with more benzoin (acting as «$-dihydroxystilbene). 
Thus: (I) +NH pages — (IV) +NH,+CO(NH,),; 
(IV) —> (Il) +H,0; CHPh(OH)-COPh —= CPh(OH):CPh-OH 
CONHas (III) +2H,O (cf. Anschiitz, A., 1891, 725; 1895, i, 305; 
Biltz, loc. cit.). The formation of (II) precludes the formation of 
benzildisemicarbazone. Benzoin and 6-benzylsemicarbazide hydro- 
chloride react similarly. The presence of the benzyl radical in the 
8-position inhibits hydroxytriazine formation and the main product 
is now benzildi-8-benzylsemicarbazone, m. p. 239—240°, accompanied 
by benzilmono-8-benzylsemicarbazone, m. p. 198°, and benzoin-8- 
benzylsemicarbazone, m. p. 115°. Similarly, 5-phenylsemicarbazide 
gives benzildi-3-phenylsemicarbazone, m. p. 253° (decomp.), and 
benzoin-5-phenylsemicarbazone, « form, m. p. 198° (decomp.), 
6-form, m. p. 169°. 
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Evidence is given for the supposition that oxidation of the. 


:CH-OH group is dependent on the acid in the semicarbazide 
hydrochloride employed, a conclusion supported by the absence of 
benzil derivatives when benzoin and semicarbazide hydrochloride 
condense in pyridine solution. Condensation in this solvent has 
led to the isolation of isomerides in three cases, one already given, 
benzoinsemicarbazone [«-form, m. p. 205—206°, 8-form, m. p. 186— 
187° (decomp.)] and benzoin- da-phenylethylsemicarbazone [«-form, 
m. p. 174°, 6-form, m. p. 154°, y-form, m. p. 137°]. M. J. 


Disaccharins. H. J. Cuovurorr (Proc. K. Akad. Wetensch. 
Amsterdam, 1925, 28, 119—126; cf. A., 1924, i, 1070).—The product, 
p. 268—270°, obtained by oxidation of 1 : 3-xylene-4 : 6-di- 
sulphonamide, and previously regarded as a disaccharin, is now 
considered to be 4 : 6-disulphonamido-m-toluic acid (giving a soluble 
barium salt), which on further oxidation yields a substance, m. p. 
112—114°. The diamide, m. p. 235°, from the by-product of 
sulphonation of m-xylene is considered to be 1 : 3-xylene-2 : 4-di- 
sulphonamide. Oxidation of 1: 4-xylene-2 : 5-disulphonamide 
gives 2: 5-disulphonamido-p-toluic acid, m. p. 320°. The chief 
product of the sulphonation of p-xylene yields a diamide, m. p. 
297°, and is shown by the following synthesis to be 1 : 4-xylene-2 : 6- 
disulphonyl chloride. Partial reduction of the dinitration product 
of p-xylene yields 6-nitro-p-2-xylidine, m. p. 96°, which on diazotis- 
ation and treatment with sodium sulphide, followed by the action 
of heat, yields 6 : 6’-dinitro-di-p-xylyl 2: 2’-disulphide, which is 
oxidised by warming with nitric acid to 2-nitro-p-xylene-6-sulphonic 
acid (chloride, m. p. 61°); replacement of the nitro group by the 
sulphonic group through the amino and diazo compounds completes 
the synthesis of p-xylene-2:6-disulphonamide, m. p. 297°. 
Attempts to synthesise p-xylene-2 : 3-disulphonyl chloride (a) from 
3-nitro-p-2-xylidine and (b) by sulphonation of 6-nitro-p-2-xylidine 
have proved unsuccessful; sulphonation of nitro-p-xylene, followed 
by preparation of the sulphonyl chloride, gives two isomerides, 
namely, 2-nitro-p-xylene-6-sulphonyl chloride, m. p. 61°, and 
2-nitro-p-xylene-5-sulphonyl chloride, m. p. 74:5°, which are charac- 
terised by reducing the mixture of potassium salts and converting 
to p-xylene-2 : 6-disulphonyl chloride, m. p. 72°, and p-xylene- 
2: 5-disulphonyl chloride, m. p. 162°. When p-xylenesulphonic 
acid is treated with fuming nitric acid, the potassium salt of the 
product yields a nitro-p-xylene- sulphonyl chloride, m. p. 107°, which 
has not yet been identified. F. M. H. 


Salts of Aromatic Sulphonic Acids and their Solubilities 
[in Water]. F. Eprxram and A. Prister (Helv. Chim. Acta, 
1925, 8, 229—241).—The solubilities quoted are all at 20° except 
those of the naphthalene-2-sulphonates, which are at 16:5°. The 
figures are for grams per litre. The number of molecules of water 
of crystallisation, for the form stable at 20°, is given in brackets. 
Benzenesulphonate of calcium (1), 612-60; cadmium (7), 312-39; 
zine (6), 143-10; manganese (6), 163-48; strontiwm (1), 154-93; 
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barium (1), 143-50; iron (ferrous) (6), 92°34; magnesium (6), 
76:39; cobalt (6), 77-78. Naphthalene-2-sulphonate of ammonium 
(0), 131-44 (at 25°); potassium (0-5), 80-18 (at 16-5°, see above) ; 
sodium (0), 56-68 (at 25°); silver (0), 17-16; calcium (1), 19-87; 
copper (6), 10-53; strontium (1), 8-80; cadmium (6), 8-72; zinc 
(6), 4:62; lead (1), 5-41; nickel (6), 3-55; manganese (6), 3-34; 
barium (1), 3-84; cobalt (6), 2-56; iron (6), 2-40; magnesium (4), 
2:00. $-Naphthol-6-sulphonate of barium (6), 17-420; cadmium 
(6—7), 16-510; lead (6), 18-140; magnesium (8), 9-640; copper 
(about 7), 12-485; manganese (8), 12-000; strontium (6), 11-112; 
zinc (8), 8-740; nickel (8), 5-290; cobalt (8), 5-004. 1-Chloro- 
naphthalene-5-sulphonate of zinc (4), 12:05; copper (4), 10-88; 
silver (0), 5-51; manganese (1), 7:42; cobalt (4), 7:09; nickel (4), 
6-18; strontium (3), 5-51; calcium (1-5), 3:73; barium (2), 2°75; 
lead (2), 2:00. Anthracene-l-sulphonate of strontium (3), 1-157; 
silver (0), 0-590; magnesium (4), 0-799; copper (6), 0-806; barium 
(3), 0-690; zinc (6), 0-500; manganese (6), 0-477; cobalt (6), 0-391; 
calcium (3), 0-269; nickel (6), 0-253. Anthracene-2-sulphonate of 
silver (0), 0-318; calcium (1), 0-157; manganese (6), 0-0575; cad- 
mium (6), 0-0925; magnesium (4), 0-0770; copper (0), 0-0826; 
zinc (6), 0-0741; cobalt (6), 0-0519; nickel (6), 0-0463; barium (1), 
00480. The colour, crystalline habit, and general behaviour of 
the above compounds are discussed. Certain other salts, either 
very sparingly or very freely soluble, are also briefly described. 
In the above lists the salts are arranged in order of decreasing 
“normality ’’ of the saturated solution. W. A. &. 


Autoxidation of Organic Compounds. V. Constitution 
of Ozonides. H. StauDINGER (Ber., 1925, 58, [B], 1088—1096; 
ef. this vol., i, 898, 933).—The action of ozone on unsaturated sub- 
stances can be explained readily if it be assumed that the primary 
product is an unstable mol-ozonide, analogous to the initial mol- 
oxide of autoxidative processes, which contains a four-membered 
ring; the extreme instability of these substances is probably the 
cause of the explosions observed occasionally during ozonisation. 


The mol-ozonide, oR, <C%>0:0, is assumed to become converted 


into the isoozonide, CR,<0}”>CR,, which on reduction yields 


2CR,:O. The constitution now assigned to the isoozonides agrees 
with their physical constants as well as the structure, acre 
assigned by Harries, but gives a more rational explanation of their 
fission by. reduction or hydrolysis. Like the mol-oxides, the mol- 
ozonides are capable of polymerisation, forming polyozonides to 
which, in conformity with the constitution of the polymeric malonic 
anhydrides, polyketen oxides, etc., the structure 


is assigned. It is notable that the tendency towards polymeris- 
ation is most marked in those cases in which conversion into the 
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isoozonide may be expected to occur with unusual difficulty owing 
to the presence of the double bond ina ring. Further, the presence 
of glacial acetic acid appears to facilitate transformation, whereas 
that of carbon tetrachloride, which generally favours association, 
causes in most cases the production of highly polymerised substances, 
The mol-ozonides, like the mol-oxides, can also suffer fission of the 


four-membered ring, CR,<CR2>0:0 —> 


>CR, or R-CO,H (where R=H), or ozone may be 
lost with re-establishment of the ethylenic linking. For the 
oxozonides, the constitution 0:0 is assumed; they 


become transformed into the isooxozonides, ony<e-2 >CR,, or 


become polymerised. 

The following compounds are described incidentally : isodicyclo- 
pentadiene diozonide, C,,H,.0,, m. p. 95—98° (decomp.), from 
dicyclopentadiene and ozone in glacial acetic acid solution; dicyclo- 
pentadiene isooxodiozonide, C,,>H,,0,, m. p. 105—108°, by the 
more protracted action of ozone under similar conditions; poly- 
dicyclopentadiene diozonide, C,>H,.07, m. p. 120—125° (decomp.) 
after softening at 114°, obtained in the presence of carbon tetra- 
chloride; polydihydrodicyclopentadiene ozonide, (C9H,403)z, m. p. 
125—130°, from dihydrodicyclopentadiene and ozone in carbon 
tetrachloride. H. W. 


Autoxidation of Organic Compounds. III. Autoxidation 
of as-Diphenylethylene. H. SraupincEerR (Ber., 1925, 58, 
[B], 1075—1079).—as-Diphenylethylene under the influence of 
light absorbs 1 mol. of oxygen with the formation of a perozxide, 
m. p. 131—132° (decomp.), in which, active oxygen is indicated 
only faintly by titanic-sulphuric acid, which does not liberate 
iodine from potassium iodide or decolorise indigotin. It, how- 
ever, catalytically accelerates processes of polymerisation such as 
that of isoprene. It decomposes when heated into benzophenone 
and formaldehyde, the process being quantitative in the presence 
of water. The insolubility of the peroxide in solvents, its gelatinis- 
ation in the presence of benzene, and its failure to affect the b. p. 
and m. p. of chloroform and benzene, respectively, indicate that 
it is a highly polymerised substance, probably of the type 
and thus com- 
parable with malonic anhydride, the polymeric salicylides, glycol- 
lides, and keten oxides. The peroxides hitherto isolated are not 
therefore the primary products of autoxidation. The mol-oxides 
formed initially (the term is used to denote the primary autoxid- 
ation products which are non-isolable or of unknown constitution, 
whereas mol-oxides of definite constitution are designated per- 
oxides) are much more labile than the polymerides and either 
become polymerised, decompose spontaneously into two unsatur- 
ated compounds, or lose oxygen with the formation of a monoxide, 
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the formation of which does not necessarily involve the preform- 
ation of an asymmetric mol-oxide (cf. Staudinger, Die Ketene, p. 49). 
The invariable formation of benzophenone and formaldehyde 
during the autoxidation of as-diphenylethylene cannot be attri- 
buted to the peroxide, which is stable unless heated. Further, 
the violent explosion caused by the treatment of as-diphenylethylene 
with oxygen under 100 atm. pressure at 40—50° is readily explicable 
by the formation in quantity of an unstable, unimolecular mol- 
oxide. H. W. 
Action of Free Thiocyanogen on Unsaturated Compounds. 
E. S6pERBACK (Annalen, 1925, 443, 142—161).—The addition of 
thiocyanogen to ethylenic hydrocarbons is very slow at the ordinary 
temperature, but goes smoothly when the reactants are exposed 


in (thiophen-free) benzene solution to the action of actinic 
light, yielding the dithiocyanoethanes of the type 
CNS:CHR:CHR:CNS. 


The known ethylene and styrene compounds were prepared, and 
also s-dithiocyanodiphenylethane, m. p. 225—226° (decomp.). Only 
two thiocyanogen radicals will combine with acetylenic hydro- 
carbons, giving compounds of the type CR’(CNS):CR’ (CNS). 
Whilst aromatic acetylene derivatives combine readily at the 
ordinary temperature in the dark, aliphatic acetylenes require 
intense photocatalysis to cause addition. Interconversion of cis- 
and trans-forms under the influence of ultra-violet light occurs 
with the compounds obtained from acetylenes, a 0-02N-solution 
of free thiocyanogen in benzene being an effective catalyst for the 
change. Acetylene itself yields a solid s-dithiocyanoethylene (80%), 
m. p. 97—98-5°, and a liquid form (20%), m. p. 15—17°, di** 1-332, 
which are interconvertible under the influence of light. Phenyl- 
acetylene yields «$-dithiocyanophenylethylene, CPh(CNS):CH(CNS), 
m. p. 67—68°, which by the action of the above catalyst is converted 
into a thick oil of the same molecular weight, probably the stereo- 
isomeride. Tolane yields s-dithiocyanodiphenylethylene, m. p. 194— 
195°, the B-form (m. p. 123—124°) not being obtained by the direct 
method. s-Dithiocyanoethylene combines with 2 atoms of bromine 
slowly in the dark to yield s-dibromodithiocyanoethane, the liquid 
(cis) form yielding the meso-compound, m. p. 83-5—84°, whilst the 
solid (trans) form yields the racemic compound, prisms, m. p. 110— 
111°, slowly at the ordinary temperature. In sunlight this reaction 
goes more readily, but the additive reaction now becomes a side 
reaction, the main reaction being the replacement of thiocyanogen 
by bromine to yield §-bromo-«-thiocyanoethylene, which then adds 
on bromine to yield tribromothiocyanoethane. All these bromo 
additive products lose 2 atoms of bromine on treatment with zinc 
and alcohol. Thiocyanogen compounds of aromatic acetylenes 
show no tendency to combine with bromine. The action of thio- 
cyanogen in benzene solution on «f-dibromoethylene in bright 
sunlight causes the initial liberation of bromine, which is slowly 
reabsorbed, and from the complex mixture can be isolated 
8-bromo-«-thiocyanoethylene, the solid s-dithiocyanoethylene, 
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tetrabromoethane, tribromothiocyanoethane, and, with certain pro. 
portions of the reacting substances, s-dibromodithiocyanoethane 
(m. p. 110—111°). §-Tolane dibromide reacts with thiocyanogen 
in the presence of lead thiocyanate to produce «- and £-tolane 
dithiocyanates. Thiocyanogen can also displace bromine from 
hydrogen bromide, 2HBr-+-(CNS),=2HCNS-+Br,. Thiocyanogen 
can readily replace iodine in acetylene di-iodide, only feeble photo. 
catalysis being necessary, the solid (trans) form yielding the solid 
dithiocyanoethylene, whilst the liquid yields a mixture of solid 
and liquid forms. ; J. W. B. 


Spectrochemistry and Structure of Polynuclear Aromatic 
Hydrocarbons. K. von Auwers and R. Kraut (Annalen, 1925, 
443, 181—191).—The authors have completed their investigation 
of the relation of spectrochemical data to the structure of naphtha- 
lene, anthracene, phenanthrene, and other polynuclear systems 
(cf. Auwers and Krollpfeiffer, A., 1923, ii, 101) by the investigation 
of phenanthrene derivatives, stilbene, di- and tetra-hydrophen- 
anthrene, pyrene, and fluoranthrene, and previous results are sum- 
marised and some fresh measurements made. A comparison of the 
exaltations of refractive indices and dispersions of stilbene and 
phenanthrene and their alkyl and halogen derivatives shows that 
these values are considerably reduced when the olefinic slouble 
bond is replaced by a ring; also that the three rings in phenanthrene 
are similar. Dihydrophenanthrene exhibits a large exaltation and 
the optical evidence corresponds with the formula I or IT (Schroeter, 
this vol., i, 130). Pure tetrahydrophenanthrene was prepared 
and some of its physical constants were redetermined : b. p. 165— 
167°/10 mm., 307°/760 mm., m. p. 14°, picrate, m. p. 110—111° 
(Schroeter, loc. cit., gives 106—108°), d” 1-075, njj,1-628. The 
exaltation found corresponds with Schroeter’s formula III. 


(I.) A A/ (II.) (IIL) 
H, WA H, 


The value of the exaltation for pyrene is practically the same as 
that for anthracene, suggesting that the same ring systems are 
present in each. Fluoranthrene shows a much larger exaltation 
than fluorene, due to the introduction of a new double bond. 


J. W. B. 


Mechanism of Substitution Reactions in the Aromatic 
Nucleus. III. E. pe B. Barnett, J. W. Cook, and M. A. 
Marruews (Rec. trav. chim., 1925, 44, 728—739; cf. this vol., i, 18). 
—The dichloride and dibromide of 1 : 5-dichloroanthracene react 
in general as if they possessed the cis-configuration, but in some 
cases simultaneous partial conversion into a trans-compound seems 
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to take place, and this is particularly well marked in hydrolytic 
reactions. 1 : 5-Dichloroanthracene dibromide has been hydrolysed 
by boiling with aqueous acetone in the presence of excess of calcium 
or magnesium carbonate. The product consists of a mixture of 
1: 5-dichloro-cis-9 : 10-dihydroanthraquinol (1), m. p. 210°, 1: 5-di- 
chloro-trans-9 : 10-dihydroanthrayuinol (II), m. p. 244°, together 


H—C—OH H—C—OH C,H,Cl «C,H, Cl 
H—c—OH HO—C—H 
(I.) (II.) (III) 


with 1: 5-dichloroanthracene, 1: 5-dichloroanthraquinone, and 
1:5: 1’: 5’-tetrachlorodianthrone (III). 1: 5-Dichloroanthracene 
dichloride gives similar results, but the reaction is much slower and 
less complete. If no basic substance is present to keep the solution 
neutral only the cis-isomeride is obtained; the trans-isomeride, 
being dehydrated by the acid produced during the hydrolysis, passes 
into the anthranol (IV) or its ketonic tautomeride (V). Similar 


C—OH CO 
CH 


2 
products are obtained by hydrolysing with moist silver oxide. The 
configuration of each isomeride is based on the ease with which 
one of them passes into the anthranol; this same isomeride, having 
the higher m. p. and a lower solubility, is considered to be the 
trans-compound. The diacetate of the cis-form, C,,H,,0,Cl,, has 
m. p. 246°, the diacetate of the trans-form, m.p. 259° (after first 
turning yellow and then red). The bisphenylcarbamate of the 
cis-compound has m. p. 222°, that of the tvans-compound has m. p. 
278—280°. Both the isomeric dihydroanthraquinols, when treated 
with hydrochloric or hydrobromic acid, give halides which are 
identical with those produced by the action of halogen on 1 : 5-di- 
chloroanthracene, and on hydrolysis with aqueous acetone pass 
back into a mixture of the cis- and trans-dihydroanthraquinols. 
Boiling 1 : 5-dichloroanthracene dihalides with ethyl alcohol gives 
a mixture of cis-dichlorodihydroanthraquinyl diethyl ether (V1), 


H—C—OEt H—-C—x COEt 
(VI.) H—C—OEt H—C—OEt (vIr.) CH (VIII) 
X = halogen. 


m. p. 184°, and (main product) dichloroanthranyl ethyl ether (VIII) 
(probably via the intermediary compound (VII), for reasons 
discussed). Other alcohols which brought about hydrolysis did not 
give dialkyl ethers, but the corresponding dichloroanthranyl 
alkyl ethers. Preparations of the following are described : 
1: 5-dichloroanthranyl n-propyl ether, m. p. 48°, 1: 5-dichloro- 
anthranyl n-butyl ether, m. p. 75° (rapid formation), 1 : 5-dichloro- 
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anthranyl isoamyl ether, m.p.77°. Others were obtained as viscous 
oils, but were identified by hydrolysis to 1 : 5-dichloroanthrone. 
No reaction took place with tert.-butyl alcohol after 6 hours’ boiling. 
The action of phenol on | : 5-dichloranthracene dibromide leads to 
1 : 5-dichloroanthracene, which is typical of the cis-configuration, 
but 1 : 5-dichloroanthracene dichloride yields 1 : 5-dichloroanthranyl- 
phenyl ether, greenish-yellow needles from acetic acid, containing 
1 mol. of acetic acid, m. p. 113—114°. It is considered that the 
replacement action in this case is accompanied by a change in 
configuration. Unlike the anthranyl alkyl ethers, the aryl ethers 
are not hydrolysed by warming with mineral acids in acetic acid 
solution, although they readily decompose if hydriodic acid is 
present, giving 1: 5-dichloroanthracene. The mechanism of the 
reaction must consist in the addition of hydrogen iodide to the 
‘bridge’? bond and subsequent hydrolysis and reduction of the 
resulting additive compound. 1: 5-Dichloroanthranyl o-tolyl ether 
nee m. p. 114°, the m-tolyl ether, m. p. 166°, the p-tolyl as 7 p. 
124°. 


Fluorene Compounds. H. and E. Krause (Annalen, 
1925, 443, 129—141).—A simplified method for the preparation of 
diphenylene-ethylene (cf. Wieland, Reindel, and Ferrer, A., 1922, 
i, 1137) is described. Methylfluorenol (obtained by the action of 
magnesium methyl bromide on fluorenone) yields by the action of an 
ethereal solution of hydrochloric acid 9-chloro-9-methylfluorene, 
which, when warmed in alcohol, loses hydrogen chloride, giving the 
required hydrocarbon. On treatment with sodium methoxide, 
9-chloro-9-methylfluorene yields 9-methoxy-9-methylfluorene ; and 
with bromine loses hydrogen chloride to form diphenylene-ethylene 
dibromide, which on treatment with dimethylaniline loses 1 mol. 
of hydrogen bromide and | atom of bromine to yield bisdiphenylene- 
butadiene (cf. Wislicenus, A., 1915, i, 519), the base being a 
converted into crystal-violet. The dibromide on treatment wit 
methyl-alcoholic potassium hydroxide yields 9-methoxymethylene- 


fluorene, 84! >C:CH(OMe), m. p. 106°, which on treatment in 


6 

methy]-alcoholic solution with 1 mol. of bromine is converted into 
the monobromo-dimethexy compound, >C(OMe)-CHBr(OMe) or 
>CBr-CH(OMe),, m..p. 131°. Sodium acetate acts on diphenylene- 
ethylene dibromide to form w-bromodiphenylene-ethylene, m. p. 78°, 
which with 1 mol. of bromine gives «88-tribromodiphenylene-ethane, 
m. p. 127°. Diphenylene-ethylene does not react with magnesium 
phenyl or methyl bromide; it yields a deep blue additive product 
(which cannot be isolated) with nitric acid, and reacts with 2 mols. 
of nitrogen peroxide to form «$-dinitrodiphenylene-ethane, m. p. 
117—118° (decomp.). This on treatment with ammonia _ loses 
1 mol. of nitrous acid, yielding w-nitrodiphenylene-ethylene, m. p. 
132°; dibromide, m. p. 110°. The 9-methylfluorenol obtained by 
the action of magnesium methyl bromide on fluorenone is identical 
with the compound, m. p. 176°, obtained by Ullmann and Wurstem- 
berger (A., 1906, i, 76), whilst from the mother-liquor is isolated a 
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second form, m. p. 84°, which is proved to be the same as the 
compound, C,,H,.0, obtained by Daufresne (A., 1908, i, 165). The 
two forms are shown to be stereoisomerides, each giving the same 
chloride on treatment with hydrochloric acid. The explanation of 
the stereoisomerism of the diphenic acids (cf. Kenner, T., 1921, 119, 
593; 1922, 121, 614) and the similarly constituted methylfluorenols is 
discussed ; and the authors conclude that, taking strain conditions 
and the absence of optical isomerides into account, such stereo- 
isomerism can only be represented as of the cis-trans type across the 
five-membered ring, the molecule not being regarded as uniplanar, 
but occupying a position intermediate between the uniplanar and 
Kauffler forms of diphenyl (cf. Mills, Palmer, and Tomkinson, J., 
1924, 125, 2365). Similar examples have previously been noted 
(cf. Schmidt and Mezger, A., 1907, i, 43; Schmidt and Stiitzel, A., 
1908, i, 415). J. W. B. 


Preparation of Symmetrical Polynitro Derivatives of the 
Dinaphthyls by the Action of Finely-divided Copper on 
Halogenated Nitronaphthalenes. L. K. CuHupozmov (Chem. 
listy, 1925, 19, 187—190).—The above variant of Ullmann’s 
reaction does not proceed smoothly unless the nitro group and the 
halogen are adjacent, and the naphthalene nucleus contains only 
one nitro group. The following are described: 2 : 2’-dinitro- 
1: 1’-dinaphthyl, m. p. 179—180°; 2: 2’-diamino-1 : 1'-dinaphthyl, 
m. p. 187°; 1: 1’-dinitro-2 : 2'-dinaphthyl, m. p. 264—265°; 1: 1’- 
diamino-2 : 2'-dinaphthyl, m. p. 253—259°; 4: 4’-dinitro-1: 1’- 
dinaphthyl, m. p. 236—237°; 3: 3'-dinitro-1 : 1'-dinaphthyl, m. p. 
142—143°;  2-iodo-5-nitronaphthalene, m. p. 89—90°; 2-iodo- 
8-nitronaphthalene, m. p. 128—129°; 2:2’: 4: 4’-tetranitro-1: 1’- 
dinaphthyl, m. p. 291—292°. B. F. 


9 : 12-Diaryl-A!-diphensuccindenes and 9: 12-Diaryldiphen- 
succindanes. K. Branp and W. Mint (J. pr. Chem., 1925, 
[ii], 110, 1—9).—Reduction of 9 : 12-diphenyl-A®‘+!-diphensuccin- 
dadiene (annexed formula) with zinc dust and acetic acid yields 
Ph 9 : 12-diphenyl-A'-diphensuccindene, m. p. 285— 
\/\ i. 286°, the position of the double bond being shown 
\Y— by bromination to a dibromide which at once 

loses 2HBr to give the original succindadiene, and 

‘\ by oxidation with chromic-acetic acid to 2: 2’- 
dibenzoylbenzil, m. p. 188°, and o-benzoylbenzoic 
acid,m. p. 127°. Reduction of the succindene or of the succindadiene 
with hydrogen and palladium yields 9 : 12-diphenyldiphensuccindane, 
m. p. 207—208°, which, together with a stereoisomeride, m. p. 166— 
167°, is also formed from the succindadiene by the action of sodium 
and amyl alcohol. 9: 12-Di-p-tolyl-A'°-diphensuccindene, m. p. 
200°, and two stereoisomeric di-p-tolyldiphensuccindanes, m. p. 
188—189° and 145—146°, are similarly prepared from 9 : 12-di-p- 
tolyl-A®:!!-diphensuccindadiene. From the m-tolyl compound are 
obtained 9 : 12-di-m-tolyl-A'-diphensuccindene, m. p. 179—180°, 
and only one 9 : 12-di-m-tolyldiphensuccindane, m. p. wi” i 
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Coloured Phenol Ethers of the Diphensuccindene Group. to 
K. Branp and W. Krey (J. pr. Chem., 1925, [ii], 110, 10—25),— te 
By the action of an ether solution of magnesium o-phenetyl bromide 0 
on diphensuccindan-9 : 12-dione in anhydrous benzene there is 
formed 9 : 12-di-o-phenetyldiphensuccindan-9 : 12-diol, m. p. 213—~— d 
215° (darkens at 170—180°). 9: 12-Di-p-phenetyldiphensuccin- 2 
dandiol, m. p. 208°, is similarly prepared. Both diols readily lose 
water to give the corresponding 9 : 12-diphenetyl-A®‘1!-diphen- 0. 
succindadienes, reddish-brown compounds melting at 204—205° d 
and 223—224°, respectively, which are oxidised by chromic-acetic d 
acid to 0: o’-di(ethoxybenzoyl)benzils, m. p. 244—245° and 215— 
216°, respectively. 0: 0’-Di-(o-ethoxybenzoyl)benzil, owing to 
steric hindrance, will not condense with o-phenylenediamine, but 
from the p-ethoxybenzoyl compound a quinoraline, C,,H3)0,N,, 
m. p. 227-5°, is readily obtained. The quinoxaline gives no oxime, 
but with hydroxylamine at 140—150° a small quantity of a 
compound, decomp. 170—180°, m. p. 202—203°. For the further 
oxidation of the benzils, chromic acid, permanganate, and nitric 
acid are useless, but with alkaline hydrogen peroxide in pyridine at 
water-bath temperature, 2-0-ethoxybenzoylbenzoic acid, m. p. 161— 
163°, and 2-p-ethorybenzoylbenzoic acid, m. p. 135—136°, are obtained 
smoothly. 

Di-o-phenetyldiphensuccindadiene is not reducible by the method 
used for the diphenyl compound (preceding abstract), but with 
activated aluminium in moist ether it gives 9: 12-di-o-phenetyl- 
A°-diphensuccindene, m. p. 250°, and with sodium and amy] alcohol 
a single 9: 12-di-o-phenetyldiphensuccindane, m. p. 175—176°. 
9 : 12-Di-p-phenetyl-A'-diphensuccindene, m. p. 250—251°, and the 
related succindane, m. p. 240—241°, are similarly prepared. 9 : 12- 
in the same way yields 
9 : 12-di-o-anisyl-A!°-diphensuccindene, m. p. 254—255°, and the 
succindane, m. p. 250—251°. 9: 12-Di-p-anisyldiphensuccinda 
melts at 244—244-5°. C. H. 


© 


Coloured Hydrocarbons of the Diphensuccindene Group. 
An Abnormal Grignard Reaction. K. Brann, H. Lupwice, 
and L. W. Berri (J. pr. Chem., 1925, [ii], 140, 26—36).—A 
9 : 12-diaryldiphensuccindan-9 : 12-diol cannot be isolated from the 
product of reaction between magnesium o-tolyl, 2 : 4- or 2 : 5-xylyl 
halide and 9 : 12-diphensuccindandione, the diketone and hydro- 
carbon being recovered in each case, although from the oily product, 
by heating with formic acid, the corresponding 9: 12-diaryl- 
A®:11-diphensuccindadiene may be obtained, showing that the diol 
has been formed. With anthraquinone, a normal reaction is 
observed. 

9 : 12-Di-o-tolyl-A®'"-diphensuccindadiene, m. p. 240°, is oxidised 
by chromic-acetic acid in the cold to 0: o’-di-o-toluoylbenzil, m. p. 
154° (which does not condense with o-phenylenediamine), and in 
the hot to 2-0-toluoylbenzoic acid, m. p. 84° (+H,)O. 

9 : 12-Di-m-tolyldiphensuccindan-9 : 12-diol, m. p. 180°, is formed 
in normal manner. Boiled with formic acid it gives 9 : 12-di-m- 
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tolyl-A®!-diphensuccindadiene, m. p. 184—185°, which is oxidised 
to o : o’-di-m-toluoylbenzil, m. p. 159°, and 2-m-toluoylbenzoic acid, 
m. p. 162° (-+H,0). 

9: 12-Di-3’ : 4’-xylyldiphensuccindan-9 : 12-diol, m. p. 252°, is 
dehydrated to 9 : 12-di-3’ : 4’xylyl-A®'"-diphensuccindadiene, m. p. 
212°. 

From anthraquinone are obtained 9: 10-dihydroxy-9 : 10-di- 
o-tolyldihydroanthracene, m. p. 285° (decomp.), the corresponding 
di-2’ : 4’-xylyl compound, m. p. 331—332° (decomp.), and the. 
di-2’ : 5’-xylyl compound, m. p. 260° (decomp.). C. H 


Catalytic Action. XIV. Comparative Study of the 
Catalytic Activity of Reduced Copper, Reduced Nickel, and 
Thoria. II. S. Komatsu and C. Tanaka (Mem. Coll. Sci. 
Kyoto, 1925, 8, 135—145).—cycloHexylamine is unaffected by 
thoria even at 300°, but with nickel or copper at 200° or 300° 
decomposition occurs, giving ammonia, benzene, aniline, cyclo- 
hexylimine, dicyclohexylamine, phenylcyclohexylamine, diphenyl- 
amine, and carbazole, the amounts of which products are deter- 
mined. At 200°, copper promotes only deamination, yielding 
chiefly dicyclohexylamine, but copper at 300°, or nickel at 200°, 
causes both deamination and oxidation; with nickel at 300°, the 
yield of oxidation products is greater and of deamination products 
less than at 200°. It is supposed that the oxidation occurs in the 
stages: cyclohexylamine —> dicyclohexylamine —> phenylcyclo- 
hexylamine —> diphenylamine —>» carbazole, and this is confirmed 
by oxidising dicyclohexylamine in presence of copper to phenylcyclo- 
hexylamine and, in presence of nickel, to diphenylamine and 
carbazole. Differences in the behaviour of copper towards cyclo- 
hexylamine and cyclohexanol are attributed to its varying absorptive 
power towards reactants or resultants. On reducing aniline with 
hydrogen in presence of nickel at 190°, the yield of cyclohexylamine 
is 30%, which corresponds with the amount of cyclohexylamine 
recovered unchanged when it is passed over heated nickel. 


F. M. H. 


Nitration of Symmetrical Arylalkylcarbamides. L. C. E. 
Kyipuorst (Rec. trav. chim., 1925, 44, 693—727; cf. Thiele and 
Lachmann, A., 1896, i, 207; Scholl and Holdermann, A., 1906, i, 
767; Rendler, A., 1914, i, 521).—s-Arylalkylearbamides have been 
prepared by coupling ethylearbimide with aniline and some of its 
derivatives. On nitrating these products with excess of 100% 
nitric acid, two nitro groups enter the ring, whilst a third enters the 
amino group which contains the alkyl radical. The group 
-N(alk.)NO, is mobile and can be replaced by the groups —OH, 
-~OMe, -OEt, -NH,, -NHMe, -NHPh, etc., giving in each case 
an alkylnitroamine or its salt. «-Phenyl-$-ethylcarbamide with 
excess of nitric acid at —15° gives «-2 : 4-dinitrophenyl-BB-ethyl- 
nitrocarbamide, decomp. 64°, a yellow powder which (like most of 
the analogous compounds described below) gives the nitroamine 
reactions of Franchimont and Bamberger and of Thiele and Lach- 


Pp. 
de a 
is 
ge 
5° 
tic a 
to 
ut 
e, 
a 
er 
‘ic q 
at 
ad 
th 
ol 
ls 
1e 
ve 
). 
A 
e { 
yl 
t, 
|. 
is 
n 
1 
- 


i. 906 ABSTRACTS OF CHEMICAL PAPERS. 


mann. On warming with water, the compound evolves carbon 
dioxide, forming 2 : 4-dinitroaniline and ethylnitroamine. Absolute 
alcoholic ammonia gives 2 : 4-dinitrophenylcarbamide in the cold 
and 2: 4-dinitroaniline at 100°. All the arylearbamides described 
are unstable towards aqueous ammonia, and many, like this one, 
are decomposed with the formation of the corresponding aniline 
derivative by heating with absolute alcoholic ammonia at 100°. 
Ethyl and methyl alcohols when warmed with the nitrocarbamide 
give the corresponding carbamates. Nitration with a mixture of 
nitric and sulphuric acids yields «-2: 4: 6-trinitrophenyl-g- 
ethylnitrocarbamide, decomp. 100—105°; on keeping in a desiccator, 
60—65°. Rendler (loc. cit.) with phenylcarbamide found that only 
two nitro groups entered the ring under these conditions, hence the 
alkyl group attached to the @-nitrogen atom exerts an influence 
on substitution in the phenyl group. Water or aqueous sodium 
hydroxide converts it into 2:4: 6-trinitroaniline. With cold 
alcoholic ammonia, 2: 4 : 6-trinitrophenylcarbamide, m. p. 196— 
199° (decomp.), is formed. Ethyl 2: 4 : 6-trinitrophenylcarbamate 
has m. p. 144-5° (van Romburgh gives 144°; Crocker and Lowe, 
147°). The methyl compound has m. p. 194—196° (van Romburgh 
gives 192°); «-p-tolyl-8-ethylcearbamide, m. p. 143-5 on nitration 
(as above), gives «-2 : 
C,)H,,0,N;, m. p. 95—99°, decomp. about 110°. With alcoholic 
ammonia (hot or cold), 2 : 6-dinitro-p-tolylearbamide, m. p. 209°, is 
obtained. Boiling with absolute ethyl alcohol gives ethyl 2 : 6-di- 
nitro-p-tolylearbamate, m. p. 136°; the methyl analogue has m. p. 
153°. m. p. 200°, prepared 
by the action of ethylcarbimide on p-chloroaniline, on nitration 
gives a-4-chloro-2 : decomp. 
about 60°. Cold alcoholic ammonia converts it into 4-chloro- 
2 : 6-dinitrophenylcarbamide, m. p. 214° (decomp.), warm ammonia 
into 4-chloro-2:6-dinitroaniline. Hthyl 4-chloro-2 : 6-dinitrophenyl- 
carbamate has m. p. 168°, the methyl analogue, m. p. 153°. a-4- 
Bromophenyl-B-ethylcarbamide, m. p. 211—212° (decomp.), gives 
a-4-bromo-2 : 6-dinitrophenyl-88-ethylnitrocarbamide, decomp. 100— 
105°, on nitration. With cold alcoholic ammonia, 4-bromo-2 : 6- 
dinitrophenylearbamide, m. p. 230—231° (decomp.), is formed. 
Ethyl 4-bromo-2 : 6-dinitrophenylethylcarbamate has m. p. 175:5— 
176-5°, the methyl compound, m. p. 189°. «a-o-Tolyl-8-ethylcarb- 
amide (from ethylearbimide and o-toluidine), m. p. 165°, on 
nitration gives «-4 : 6-dinitro-o-tolyl-BB-ethylnitrocarbamide, m. p. 
about 90° (decomp.). The nitration was not complete even with 
the addition of sulphuric acid, and the substance tended to decom- 
pose during the preparation. Boiling with water gave 4:6- 
dinitro-o-toluidine as chief product, together with a mixture 
(probably) of mononitrotolyl compounds. Cold alcoholic ammonia 
converts the nitroamide into 4 : 6-dinitro-o-tolylcarbamide, m. p. 
about 210° (decomp.). Ethyl 4 : 6-dinitro-o-tolylearbamate has 
m. p. 155—157° (Ryan and Cullinane give 159—160°). Methyl 
4 : 6-dinitro-o-tolylearbamate has m. p. 192°. a-2-Chlorophenyl- 
-ethylearbamide, m. p. 134°, nitrates more readily than the corre- 
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sponding 2-methyl derivative, giving «-2-chloro-4 : 6-dinitrophenyl- 
g8-ethylnitrocarbamide; the crude substance decomp. at 90°, 
purified at 50—60° (strikingly contrary to this, 2-chloro-4 : 6- 
dinitroacetanilide cannot be obtained on nitration of o-chloro- 
acetanilide even with mixed concentrated nitric and sulphuric 
acids). Heating with water converted the carbamide into 2-chloro- 
4:6-dinitroaniline. Cold alcoholic ammonia converts the nitro- 
amide into 2-chloro-4 : 6-dinitrophenylcarbamide, m. p. 212—213° 
(decomp.). ‘This substance or the original nitroamide passes into 
ethyl 2-chloro-4 : 6-dinitrophenylcarbamate, m. p. 160° (decomp.), 
on warming with alcohol. The methyl ester has m. p. 183-5°. 
a-Phenyl-8-methylcarbamide (cf. Dixon, T., 1895, 560) on nitration 
gives «-2 : decomp. 70°, 
having similar properties to the ethyl derivative, and giving the 
same decomposition products with water and alcoholic ammonia so 
far as the «-portion of the molecule is concerned. Nitration with a 
mixture of nitric and sulphuric acids gives a tetranitro compound, 
decomp. about 110° (see ethyl analogue above). Nitration by 
means of Scholl and Holdermann’s method (loc. cit.), using 3 mols. 
of ethyl nitrate, did not cause a nitro group to enter the $-position, 
but gave «-2 : 6-Di- 
nitro-p-tolyl-88-methylnitrocarbamide has m. p. 112° (decomp.). 
Nitration of «-phenyl-f-ethylthiocarbamide with 100% nitric acid 
gives the same nitro compound as «-phenyl-$-ethylcarbamide. 
The nitration of «-p-tolyl-8-methylthiocarbamide gave a similar 
result. The group —CO-NR(NO,), (R=Me or Et) contained in 
(NO,),.C,H,-NH-CO-NR(NO,) is also eliminated as a nitroamine by 
the action of aniline, p-toluidine, hydrazine, and phenylhydrazine in 
exactly the same way as by ammonia, the residue of the amine 
taking the place of the -NR(NO,) group. This occurs in the cold 
in ethereal solution, but may be carried out in alcohol, since the 
secondary reaction with alcohol itself is much slower. The 
reactions take place smoothly and give nearly quantitative results. 
a-2 : 4-Dinitrophenyl-B-phenylcarbamide, m. p. 186—187° (decomp.), 
is obtained from aniline and «-2 : 4-dinitrophenyl-88-ethylnitro- 
carbamide, or from the corresponding 8-methyl analogue. «-2: 4- 
Dinitrophenyl-8-p-tolylcarbamide has m. p. 210° (decomp.). «-2 : 6- 
Dinitro-p-tolyl-8-phenylcarbamide has m. p. 190—193° (or 202°) 
(decomp.), «-4-chloro-2 : 6-dinitrophenyl-B-phenylcarbamide, m. Pp. 
197—201° (decomp.)., «-2-chloro-4 : 6-dinitrophenyl-8-phenylearb- 
amide, m. p. 168-5° (decomp.). Phenylhydrazine and «-2 : 4-dinitro- 
phenyl-88-ethylnitrocarbamide give 1-phenyl-4(2 : 4-dinitrophenyl)- 
semicarbazide, m. p. 162—162-5° (decomp.). «-2 : 4-Dinitrophenyl- 
8-nitrocarbamide appeared to give an additive product with pheny]l- 
hydrazine, probably owing to the more strongly acidic character of 
the group -CO-NH(NO,) making further reaction difficult. Hydr- 
azine condenses with «-2 : 4-dinitrophenyl-88-ethylnitrocarb- 
amide to form 4(2: 4-dinitrophenyl)-semicarbazide, m. p. 195°, 
decomp. 197°, which gives with acetone the semicarbazone, 
C,)H,,0;N;, m. p. 205—210° (decomp.), and with benzaldehyde the 
semicarbazone, C,,H,,0;N;, m. p. 241° (decomp.). A. C. 
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Substituted Ammonium Molybdates and Tungstates, 
A. C. Krauss and F. C. Krauskopr (J. Amer. Chem. Soc., 1925, 
47, 1689—1694).—By digestion of molybdic acid with amines, or 
of ammonium molybdate with the amine hydrochloride, a number 
of organic salts of molybdic acid have been prepared. Analogous 
tungstates were similarly prepared from tungstic acid. Salts are 
formed most readily with the basic alkylamines, the stability of 
the salts in water and the constancy of composition increasing 
with the basicity of the amine. Similarly, the apparent ease of 
formation of molybdates and tungstates varies with the basicity 
of the aromatic amine used. The o-toluidine molybdate is more 
readily prepared than the p-toluidine salt, the latter than the 
aniline salt. Salts of o- and m-nitroanilines, and of o- and p-bromo- 
anilines could not be prepared successfully. The weakly basic 
mixed tertiary aromatic amines, e.g., dimethyl- and diethyl-aniline, 
give similar salts to aniline, these salts from weak bases having the 
general composition X*-H,MoO,*MoO, (where X=1 mol. of a mono- 
acid base). The stronger bases yield salts of the general formula 
X+2H,MoO,, which are more crystalline and more readily soluble 
in water than those from the aromatic amines. Similar relation- 
ships appeared with tungstic acid. The following ammonium 
molybdates are described : phenyl-, p-tolyl-, o-tolyl-, phenyldimethyl., 
phenyldiethyl-, dimethyl-, and picolyl. Piperidinium molybdate, 
ethylenediammonium molybdate, 

; 


methylammonium tungstate, piperidinium 


tungstate, (C;H,,N),W7O0.,,4H,O, and o-tolylammonium tungstate, 
(C,H,NH,).H,W;0,,, are also described. R. B. 


Toluidine Derivatives. I. Quantitative Preparation of 
5-Iodo-o-toluidine and Some of its Derivatives. R. M. Hann 
and J. F. T. Bertier (J. Amer. Chem. Soc., 1925, 47, 1709—1712). 
—By trituration of o-toluidine hydrochloride, instead of the free 
amine, with iodine and calcium carbonate, yields of 5-iodo-o-tolu- 
idine, m. p. 87-2°, amounting to 98% of the theoretical can be 
obtained. The following derivatives are described : hydrochloride, 
m. p. 214°; hydrobromide, m. p. 196°; hydriodide, m. p. 190° 
(decomp. at 105°, more slowly at 70—90°) ; hydrofluoride, 

NH,°C,H,Mel,4HF, 

m. p. 105°; perchlorate, m. p. 209°; picrate, yellow needles, m. p. 
188-5°; picrolonate, yellow needles, m. p. 189-5°; oxalate, m. p. 158°; 
mercurichloride, [NH,*C,H,MelI],,HgCl,, m. p. 134-5°. 5-Iodo-o-tolyl- 
carbamide has m. p. 273° (hydrochloride sublimes), s-phenyl-5-iodo-0- 
tolylearbamide, m. p. 232°, s-5-iodo-o-tolyl- 
a-naphthylcarbamide, C,H,Mel-‘NH-CO-NHC,,H,, m. p. 214°, and 
5-iodo-o-tolylcarbylamine, yellow needles, m. p. 83—84°._  R. B. 


Reduction of Anethole WNitrosochloride by Stannous 
Chloride and Hydrochloric Acid. J. B. SHoxsmiru and R. H. 
SuaTER (J. Chem. Soc., 1925, 127, 1490).—Anethole nitrosochloride 
in chloroform solution is reduced by stannous chloride and hydro- 
chloric acid to the double compound of anisylideneazine hydrochloride 


COC 


q 
E 


ORGANIC CHEMISTRY. i. 909 


and stannic chloride, 
m. p. 259° (decomp.), decomposed by water into stannic oxide and 
anisylideneazine, m. p. 168° (to a liquid crystal converted into the 
isotropic liquid at 180°). The latter yields the free hydrochloride, 
m. p. 172° (decomp. at 177°), converted by nitrous acid into anisalde- 
hyde. M. J. 


Platinum Oxide as a Catalyst in the Reduction of Organic 
Compounds. X. Reduction of Aminophenols to Cyclic 
Amino-alcohols. H. Hecken and R. Apams (J. Amer. Chem. 
Soc., 1925, 47, 1712—1718).—On reduction with the platinum 
oxide—platinum-black catalyst and hydrogen under 2—3 atm. 
pressure by the methods previously described (cf. A., 1923, ii, 773; 
1924, i, 968) the hydrochlorides of aminophenols yield the corre- 
sponding cyclohexylamine and cyclic amino-alcohol in proportions 
depending on the aminophenol reduced. Of the unsubstituted 
aminophenols only the m-aminophenol was reduced readily, o-amino- 
phenol causing immediate poisoning of the catalyst. The N-alkyl- 
substituted aminophenols were reduced more readily and the 
presence of an N-alkyl group appears to increase the stability of the 
amino-alcohol formed. o-Dimethylaminophenol undergoes reduc- 
tion to the extent of 25% before the catalyst becomes inactive, 

robably through its precipitation by the large quantities of cyclo- 

exane produced. The presence of small quantities of impurities 
considerably affects the activity of the catalyst. Platinum catalyst 
made from Merck’s “ U.S.P.” sodium nitrate is superior to that 
made from chemically pure sodium nitrate, and addition of ferrous 
or ferric salts to the reduction mixture when using a catalyst 
obtained in the latter case had no accelerating effect. Oxygen has 
no reactivating influence on the spent catalyst in the reduction of 
aminophenols. 

p-Dimethylaminophenol hydrochloride yields cyclohexyldimethy]l- 
amine and a fraction, b. p. 99—100°/7 mm., 228—229°/740 mm., 
d:; 0-9830, ni} 1-4859, apparently a mixture of cis- and trans-forms 
of p-dimethylaminocyclohexanol, since with benzoyl chloride it 
yields two p-dimethylaminocyclohexyl benzoate hydrochlorides; the 
a-form has m. p. 243—244°; the @-form, m. p. 212-5—213-5°. 
Similarly, p-nitrobenzoyl chloride yields both an «-, m. p. 250— 
252°, and a $-form, m. p. 233—234°, of the p-nitrobenzoate. m-Di- 
ethylaminophenol hydrochloride yields cyclohexyldiethylamine and 
a fraction, b. p. 132—133°/19—20 mm., 245°/740 mm., d% 0-9503, 
ni 1-4850, yielding a benzoate hydrochloride, 

m. p. 148—150°, and a p-nitrobenzoate, m. p. 161—163°. Similarly, 
m-dimethylaminophenol hydrochloride yields cyclohexyldimethyl- 
amine and a fraction, b. p. 231°/740 mm., d% 0-9766, n= 1-4846; 
the m-dimethylaminocyclohexyl benzoate hydrochloride obtained 
from this has m. p. 229—230°, the p-nitrobenzoate, m. p. 224—225°. 
p-Methylaminophenol hydrochloride yields methylaminocyelo- 
hexane and a fraction, b. p. 134—135°/23—24 mm., 229—230°/ 
740 mm., m. p. 78° (hydrochloride, m. p. 121—135°). m-Amino- 
VOL. CX XVIII. i. kk 
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phenol hydrochloride yields cyclohexylamine, dicyclohexylamine, 
and m-cyclohexylaminocyclohexanol but no m-aminocyclohexanol. 
R. B. 


Arylaminonaphtholsulphonic Acids. R. Lantz and A, 
Wax. (Compt. rend., 1925, 180, 1668—1670; cf. this vol., i, 413), 
—By the action of sodium hydrogen sulphite on 1-phenylimino. 
8-naphthaquinone, simultaneous sulphonation and reduction are 
effected, and acid is obtained; 
similarly acid is obtained 
from 1-p-tolylimino-8-naphthaquinone. Treatment of the aryl- 
aminonaphthols with sulphuric acid results in the formation of 
isomeric sulphonic acids. L. F. H. 


Hydroaromatic 1:2-Oxides and 3-Keto-1 : 2-oxides. A. 
K6rz and W. Horrmann (J. pr. Chem., 1925, [ii], 110, 101—122). 
—Certain reactions of: 1 : 2-cyclohexene oxide, 1-methyl-A!-cyclo- 
hexene oxide (prepared by the action of potassium hydrogen sulphate 
or dilute sulphuric acid on 1-methyl-2-cyclohexanol, followed by 
treatment of 1-methyl-A!-cyclohexene with perbenzoic acid), 
1-methyl-A*-cyclohexene oxide (1-methyl-3-cyclohexanol being con- 
verted into 1-methyl-A?-cyclohexene by means of phosphorus 
pentoxide), and 1-methyl-A*-cyclohexene oxide have been studied. 
By catalytic reduction of the methylcyclohexene oxides, it appears 
that the methyl group tends to repel the oxygen atom; thus when 
1-methyl-A!-cyclohexene oxide in acetic acid solution is treated 
with hydrogen in presence of platinum-black, it gives 1-methyl- 
2-cyclohexanol, b. p. 165—168° (phenylurethane, m. p. 104—105°), 
whilst 1l-methyl-A*-cyclohexene oxide gives chiefly 1-methyl-3- 
cyclohexanol, b. p. 170—173° (phenylurethane, m. p. 95—96°), 
together with 1-methyl-2-cyclohexanol, and 1-methyl-A*-cyclo- 
hexene gives chiefly 1-methyl-4-cyclohexanol, b. p. 173—175° 
(phenylurethane, m. p. 125°), together with 1-methyl-3-cyclo- 
hexanol. Catalytic reduction of 1 : 2:3 : 4-tetrahydronaphthalene 
1 : 2-oxide yields solely tetrahydro-$-naphthol. By the action of 
dry hydrogen chloride on an ethereal solution of 1-methyl-A*-cyclo- 
hexene oxide, the chief product is 4-chloro-1-methyl]-3-cyclohexanol, 
b. p. 93—97°/15 mm. (with 3-chloro-1-methyl-4-cyclohexanol), and 
by treatment of this with potassium cyanide, followed by heating 
with hydrochloric acid, there is obtained 1-methyl-A*-cyclohexene- 
4-carboxylic acid, m. p. 134° (ef. Reyle, Diss., Géttingen, 1925), 
together with r-1-methyl-4-cyclohexanol-3-carboxylic acid, m. p. 
113°. When cyclohexene oxide is heated with alcohol at 150°, 
or by boiling the alcoholic solution with sodium ethoxide, 2-ethozy- 
l-cyclohexanol, b. p. 85—87°/11 mm., is formed (and may be 
oxidised to 2-ethory-l-cyclohexanone, m. p. 137—138°, by means 
of potassium dichromate and sulphuric acid), but it is only obtained 
in low yield by heating 2-chloro-1-cyclohexanol with alcoholic sodium 
ethoxide at 140—150°. Addition of alcohol to 1-methyl-A*-cyclo- 
hexene oxide occurs similarly, yielding a monoethyl ether, b. p. 90— 
93°/15 mm., of 1-methyl-3 : 4-cyclohexandiol. 

cycloHexene oxide with ethyl sodiomalonate in alcoholic solution 
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forms the lactone of ethyl 1-cyclohexanol-2-malonate, b. p. 175— 
190°/14—15 mm., whilst only a poor yield of impure substance is 
obtained from 2-chloro-1l-cyclohexanol and ethyl sodiomalonate 
even at 140—150°. 1:2:3:4-Tetrahydronaphthalene-1 : 2-oxide 
with alcoholic ethyl sodiomalonate at 140—150° gives ethyl phloro- 
glucintricarboxylate and £-tetralone, but styryl methyl ketone oxide 
reacts spontaneously, giving the lactone ester, b. p. 140—150°/ 
20 mm. 3-Keto-A1-p-menthene oxide, b. p. 138—145°, 0-9992 
(prepared in small yield by the action of hydrogen peroxide on 
3-keto-A!-p-menthene in methyl alcohol and sodium hydroxide), 
when melted with ethyl sodiomalonate yields a lactone of ethyl 
b. p. 164—166°, 1-085. 
From ethyl sodiomalonate and 1-methyl-A*-cyclohexene oxide is 
obtained the lactone of ethyl 1-methyl-3-cyclohexanol-4-malonate, 
b. p. 183—185°/15 mm., d1? 1-0853; 1-methyl-3-cyclohexanol-4- 
malondiamide, m. p. 225—226°, is converted by alcoholic potassium 
hydroxide into the potassium salt, from which (a) hydrochloric 
acid liberates 1-methyl-3-cyclohexanol-4-malonic acid, m. p. 96—99°, 
which by heating at 90° is converted into the lactone of 1-methyl- 
3-cyclohexanol-4-acetic acid, m. p. 143—149°, whilst (6) oxidation 
with permanganate and subsequent heating yields 1-methyl-3- 
cyclohexanone-4-acetic acid (ester semicarbazone, m. p. 114—115°). 
When an alcoholic solution of cyclohexene oxide and ethyl sodio- 
acetoacetate is heated, it is partly decomposed to dehydracetic acid 
and the lactone of 1-cyclohexanol-2-acetoacetic acid, b. p. 142— 
147°/15 mm. F. M. H. 


Association of Polyhydric Phenols. E.Rovyer (Compt. rend., 
1925, 180, 1934—1936)—The equilibria between simple and 
associated molecules in aqueous solutions of polyhydric phenols 
have been studied by ebullioscopic methods. The results show that 
all the polyhydroxybenzenes (with the exception of phloroglucinol) 
are associated ; at low concentrations (<1-25M) the equilibrium is 
between single and double molecules, between 1-25 and 2M single 
and triple molecules seem to be in equilibrium. 

The trihydroxybenzenes are less associated than the dihydroxy 
derivatives. The degree of association is higher for ortho than for 
para and meta isomerides. Phenol cannot be examined by ebullio- 
scopic methods, but osmotic pressure measurements indicate an 
equilibrium between single and double molecules at concentrations 
<0-9M in water. R. A. M. 


Asymmetric Derivatives of Boron. J. BOrSEKEN and J. A. 
Miss (Rec. trav. chim., 1925, 44, 758—762; cf. A., 1923, i, 557; 
ii, 406; Béeseken and Meulenhoff, A., 1924, i, 776).—4-Chloro- 
pyrocatechol, m. p. 91°, prepared by the action of sulphury] chloride 
on pyrocatechol in ethereal solution, combines with boric acid to 


(L) | 


form di(4-chloropyrocatechol)boric acid. The composition of the 
anion (I) was determined by the preparation of its salts (all found 
kk2 


| 
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crystalline) with potassium, ammonium, aniline, p-chloroaniline, 
p-todoaniline, and o-tolwidine, using 2 mols. of the chloropyro. 
catechol to 1 mol. each of boric acid and the base. Successive crops 
of the brucine salt, +-6H,O (losing 2H,O after a time), when allowed 
to separate slowly from the solvent (alcohol and water) all had 
the same [«]f —12-5° to —13-5° and were racemic. By rapidly 
fractionating the freshly-prepared dry salt by precipitation from 
chloroform with ligroin, fractions were obtained having [«], —5-9° 
to —19-7°, all changing to [«]) —13-7° in 10 days. The asym. 
metric character of the anion is therefore established, as was done 
for the salicylic acid—boric acid compound (A., 1924, i, 776) although 
the salts quickly racemise. Pyrocatechol on nitration by a modi- 
fication of Dakin’s method gives a 25% yield of 3-nitro- and 45% 
of 4-nitro-pyrocatechol, separable by means of ligroin, in which the 
3-form is soluble with a deep yellow colour. 3-Nitropyrocatechol- 
boric acid salts of aniline, p-chloroaniline, and of various alkaloids 
were prepared. The strychnine salt, whether viscous or micro- 
crystalline, is racemic and has [«]p —59° to —61°. Rapidly prepared 
and fractionated as above, the first fraction had [«]) —68-7°, the 
seventh —55-2°. The /l-isomeride is the least soluble and is con- 
centrated in the early fractions, whilst the last fraction is richest 
in the dl-form. 


Partial Valency of the Hydroxyl Group. IV. Aquo- and 
Pyrido-tripyrocatechyl-arsenic and -antimonic Acids. H. 
REIHLEN, A. SapPerR, and G. A. Kau (Z. anorg. Chem., 1925, 144, 
218—224; cf. A., 1924, ii, 384)—The formula of Weinland and 
Scholder (A., 1923, i, 1196) for the potassium salt of tripyrocatechyl- 
antimonic acid, [O—Sb=(OC,H,0),]K,0-5H,O, has the disadvan- 
tage that the acid would be expected to be tribasic instead of mono- 
basic; the formula [(C,H,O,).=Sb—(OC,H,0) . . . OH,JK,0-5H,0 
is therefore proposed and is supported by the examination of 
sodium and potassium pyridotripyrocatechylantimonate and sodium 
pyridotripyrocatechylarsenate. 'The sexavalency of the central atom 
in these substances accounts for the absence of similar phosphorus 
compounds. A. G. 


Co-ordination Valency of two Hydroxyl Groups in the 
Ortho Position. I. Complexes of Pyrocatechol and Pyro- 
gallol with Acids of the Molybdenum Group. L. FERNANDES 
(Atti R. Accad. Lincei, 1925, [vi], 1, 439—443).—Treatment of 
molybdic, tungstic, or uranic anhydride with pyrocatechol or 
pyrogallol gives, according to the conditions and — 


employed, compounds of one of the two series, | xo, ,0 |r and 


xo an where X=Mo, W, or Ur, R=H, K, Na, TI, guanidine, 


yridine, etc., and Z is the o-dihydroxy compound. The com- 
pounds of both classes are intense red, and the free acids are unstable, 
but the corresponding salts, which are mostly acid salts, are markedly 
stable; the salts with organic bases are crystallisable. The colour 
is ascribed to weakening of the primary linkings by intervention of 
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“the secondary linkings, and is thus the more pronounced with 


compounds of the second type. Compounds of neither type are 
formed by either di- or tri-hydroxylated compounds unless at 
least two hydroxyl groups occupy ortho-positions to one another, 
such relationship being apparently necessary for the development 
of a co-ordination valency. The two classes of compounds appear 
to be formed together and to exist in the solution in equilibrium : 


Z |R,7--[ Z|R 
[xo,#,0 |R+2 |xo in aqueous, but not in 
alcoholic, solution excess of the dihydroxy compound is required 
for the isolation of the compound of the second class. ‘TT. H. P. 


s and other Derivatives of Cresorcinol. F. HEnricu 
and F. Gérz (Ber., 1925, 58, [B], 1055—1060).—5-Amino-?2 : 4- 
dihydroxytoluene undergoes autoxidation in faintly alkaline solu- 
tion, yielding 6: 4’ : 6’-trihydroxy-3 : 3'-dimethylindophenol, which 
gradually darkens above 100° and is converted by acids or alkalis 
into the fluorescent 7-hydroxy-3 : 6-dimethyl-2 : 10-phenoxazone, 
(,H,Me(:0) >C,H,Me(OH) (apparently isolated as a mono- 
hydrate, which yields the above compound at 150°); the mono- 
acetyl derivative, m. p. 216—218°, is described. Bromination of 
the phenoxazone derivative gives a dibromo compound, 

C,,H,O,NBr,, 
which blackens above 230° but does not melt below 310°. The 
action of bromine on 5-amino-2 : 4-dihydroxytoluene in glacial 
acetic acid solution affords bromo-4: 6-dihydroxy-m-toluidine 
hydrobromide, which evolves bromine copiously when warmed 
with manganese dioxide and concentrated sulphuric acid; it is 
autoxidised in alkaline solution to an indophenol, 

the acetyl derivative, C.,H,,0,NBr,, of which is described. Ring 
closure of the brominated indophenol takes place with comparative 
difficulty and leads to the production of a bromo compound identical 
with that derived by the action of bromine on 7-hydroxy-3 : 6-di- 
methyl-2 : 10-phenoxazone (see above); the corresponding acetyl 
derivative is described. 

3 : 5-Dinitroso-2 : 4-dihydroxytoluene is reduced by stannous 
chloride and concentrated hydrochloric acid to 3 : 5-diamino-2 : 4- 
dihydroxytoluene hydrochloride, decomp. 286—288° after darkening 
at 220°. 3: 5-Diacetamido-2 : 4-diacetoxytoluene, m. p. 134°, is 
converted by dry distillation into a compound, 

<X>CMe | 
m. p. 144°. ¥ H. W. 

Synthesis of $-Phenylethyl Alcohol. S. Lzronarp (J. 
Amer. Chem. Soc., 1925, 47, 1774—1779).—A modified form of 
Bouveault and Blanc’s method (A., 1903, i, 673; 1904, i, 213) is 
recommended. Benzyl chloride, when heated with alcoholic 
sodium cyanide, with efficient agitation, gives a 76% yield of phenyl- 
acetonitrile, recovery of the phenylacetamide simultaneously pro- 
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duced giving a total yield of 93%. The phenylacetonitrile js 
hydrolysed and esterified with alcoholic sulphuric acid and the 
ethyl 8-phenylacetate (yield 78%) is dissolved in alcohol and toluene 
and reduced by adding the solution to a well-agitated emulsion 
of sodium in toluene. The yield of $-phenylethyl alcohol is 47%, 
which is increased to 85% by recovery of the phenylacetic acid 
also produced. R. B. 

Dependence of Rotatory Power on Chemical Constitution. 
XXV. Three Optically Active Alcohols containing a Phenyl 
Group and Some Esters derived therefrom. L. F. Hewirr 
and J. Kenyon (J. Chem. Soc., 1925, 127, 1094—1104; cf. T., 
1911, 99, 49; 1913, 103, 1933; 1914, 105, 1123).—In the optically 
active alcohols examined, the rotatory power is enhanced by the 
presence of a phenyl group, but the effect diminishes the farther 
this group is removed from the asymmetric carbon atom. Whilst 
for alcohols of the aliphatic series the values of the rotatory dis- 
persion, «75s/a3{,, lie between 1-63 and 1-66, for the aromatic alcohols 
they vary between 1-53 and 1-83 and are very susceptible to temper- 
ature changes. The aromatic alcohols show complex rotatory 
dispersion. The dispersion ratio in the case of seven aromatic 
secondary alcohols lies below 1-85 (cf. Baly, T., 1908, 93, 1902). 
In the case of the esters now prepared, the dispersion ratio varies 
from 1-78 to 2-51, except in one instance. 

After passing propionic and $-phenylpropionic acids over thoria 
at 420°, reduction of the phenylpentanone yields «-phenyl-y- 
pentanol, which on heating with phthalic anhydride at 110° is 
converted into dl-«-phenyl-y-amyl hydrogen phthalate, m. p. 74°; 
the strychnine salt 1-B, d-A, m. p. 158°, [«];44, —38-7° in chloroform, 
and cinchonidine salt 1-B, l-A, m. p. 154°, [a]ssq, —54:2° in ethyl 
alcohol, are isolated, and from them are obtained the d- and 
l-x-phenyl-y-amyl hydrogen phthalates as gums, —+42-9° in 
ethyl alcohol. By hydrolysis with sodium hydroxide are pro- 
duced, respectively, (a) d-«-phenyl-y-pentanol, b. p. 143°/19 mm., 
m. p. 38°, d? 0-9687, [«]%,, +23-00° (formate, b. p. 135°/15 mm., 
d® 0-9980, [M]%,, —52-59°; acetate, b. p. 147°/19 mm., d? 0-9829, 
—46-76°; propionate, 0-9997), and (6) 1-«-phenyl-y- 
pentanol, b. p. 143°/19 mm., m. p. 38° (propionate, b. p. 150°/14 mm., 
d® 0-9731, [M]%,, +55-31°). By passing n-butyric and $-phenyl- 
propionic acids over thoria at 425°, followed by reduction, is obtained 
a-phenyl-y-hexanol; dl-«-phenyl-y-hexyl hydrogen phthalate has 
m. p. 108°; by fractional crystallisation are obtained the brucine 
salts, l-A, m. p. 95°, [«]:593 —2-1° in ethyl alcohol, and /-B, 
d-A, m. p. 75°, [«]:93 —12-5° in ethyl alcohol; the d- and 1-«-phenyl- 


y-hexyl hydrogen phthalates have m. p. 75°, [ass +25-5°. They . 


yield (a) d-«-phenyl-y-hexanol, b. p. 146°/16 mm., m. p. 34°, [«]sm 
+20-7° in ethyl alcohol (propionate, b. p. 163°/18 mm., d? 0-9629, 
—46-80°), and (6) l-«-phenyl-y-hexanol, b. p. 146°/16 mm., 
m. p. 34°, d? 0-9565, [a}%, —15-06°, n%,, 1-5118 (formate, b. p. 147°/ 
18 mm., d? 0-9872, [(M]%.. +55-64°; acetate, b. p. 154°/20 mm., 
d® 0-9725, [M]%%,, +43-34°). Reduction of phenyl styryl ketone 
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with sodium amalgam yields «é-diphenyl-«-propanol (m. p. 45:5°, 
as obtained from a mixture of the d- and /-isomerides); dl-«é-di- 
phenyl-a-propyl hydrogen phthalate has m. p. 110°; the brucine 
salt, 7-B, J-A, has m. p. 121°, [a]ss, —8-8° in ethyl alcohol, and the 
strychnine salt, /-B, d-A, has m. p. 189°. The d- and 1-«3-diphenyl- 
a-propyl hydrogen phthalates are obtained as gums, [«];, —+8-9°. 
They yield (a) d-«d-diphenyl-«-propanol, b. p. 195°/15 mm., m. p 


54°, d? 1-061, -+18-95° (formate, b. p. 195°/15 mm., 1-0790, 


+110-76°; acetate, b. p. 165°/2 mm., 1-0670, [MPa 
+166°8°), and (b) 1-«d-diphenyl-«-propanol, b. p. 195°/15 mm., 
m. p. 54°, [«]3s, —17-9° in ethyl alcohol (formate, d** 10821). From 
d-«-phenyl-y-butanol are prepared the formate, b. p. 120°/15 mm., 
d® 10083, —42-90°, acetate, b. p. 130°/15 mm., d? 0-9854, 
+3°30, 54, 0-2 at 20°, and propionate, b. p. 141°/16 mm., 
d? 0-9790, [M]%.,, —8-08°. Hydrolysis of each ester gives the 
corresponding alcohol unchanged in rotatory power. ‘Tables of 


densities and of specific and molecular rotations are given. 


True Derivatives of Diphenylstyrylmethane. VI. Polyaryl- 
substituted Vinylcarbinols and their Derivatives. K. ZIEGLER, 
K. Ricuter, and B. ScHNELL (Annalen, 1925, 443, 161—180; cf. 
Meyer and Schuster, A., 1922, i, 540; Ziegler, Grabbe, and Ulrich, 
this vol., i, 131; Straus and Ehrenstein, this vol., i, 534).—By a 
synthesis which leaves no doubt as to their structure, the authors 
have shown that the two methyl] ethers, m. p. 97—98° and 78-5— 
79°, respectively, obtained by Straus and Ehrenstein (loc. cit.) 
by the action of sodium methoxide on y-chloro-x«y-tripheny]l- 
As-propylene, CHPh,*CH:CCIPh, are not stereoisomerides as sup- 
posed, but structural isomerides. The higher melting isomeride 
is obtained by the application of Lipp’s method (cf. A., 1923, i, 319) 
for the preparation of $-bromo-x«-diphenylethyl methyl ether. 
azy-Triphenyl-A«-propylene (Ziegler and others, Joc. cit.) com- 
bines with two atoms of bromine to produce «$-dibromo-acy-tri- 
phenylpropane, m. p. 94—95° (when heated above its melting point 
this loses 1 mol. of hydrogen bromide, forming $-bromo-aay-tri- 
phenylpropylene), which with boiling methyl alcohol yields the 
solid 8-bromo-ayy-triphenylpropyl methyl ether. This, on further 
treatment with sodium hydroxide in amyl alcohol, yields the true 
methyl ether of diphenylstyrylearbinol, OMe-CPh,-CH:CHPh, 
m. p. 78—79°, which is proved to be identical with the compound 
obtained by Straus and Ehrenstein (loc. cit.). On oxidation, it 
gives no trace of the products (methyl ether of mandelic acid and 
methyl benzoate) obtained from the higher melting ««y-triphenylallyl 
methyl ether, but yields the expected products, benzoic acid 
and the methy! ether of benzilic acid, the latter being isolated as 
benzilic acid. The same isomeride can also easily be isolated 
from the crude mixed ethers obtained by the action of sodium 
methoxide on «awy-triphenylallyl chloride. The action of mag- 
nesium styryl bromide on benzophenone is quite normal, since if 
the quantity of bromostyrene used is such that there is a 50% 
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excess of the magnesium compound, a double magnesium compound 
separates out, and from it pure diphenylstyrylcarbinol, m. p. 109-5— 
110-5°, is obtained. This carbinol is transformed with extreme 
ease by methyl alcohol in the presence of minute traces of mineral 
acids into the methyl ether of the isomeric triphenylallyl alcohol, 
CPh,:CH-CHPh(OMe) (m. p. 97—98°), and this explains the results 
of Straus and Ehrenstein. By the action of methyl iodide on the 
potassium derivative of diphenylstyrylcarbinol, its true methyl 
ether (m. p. 78—79°) is obtained. Diphenylstyrylmethane, m. p. 
97—98°, b. p. 230°/15 mm., 180°/0-2 mm., is obtained by the action 
of an excess of magnesium phenyl! bromide on cinnamylidene chloride 
(CHPh:CH-CHCl,) and its structure proved by its reduction to 
aay-triphenylpropane, and oxidation to benzoic and diphenylacetic 
acids. By the addition of alkali to the halochromic solution of 
the two isomeric carbinols in sulphuric acid, diphenylindene is 
obtained in quantitative yield and the halochromism is therefore 
probably not due to the presence of the hypothetical triphenyl- 
allene. J. W. B. 


Condensations of Chloroform, Carbon Tetrachloride, and 
Iodoform with Resorcinol and Similar Other Hydroxy 
Aromatic Compounds. R. N. Sen, N. N. Sinwa, and N. N, 
Sarkar (J. Indian Chem. Soc., 1925, 1, 303—306).—Resorcinol and 
other phenols condense with chloroform, carbon tetrachloride, and 
iodoform in the presence of fused zine chloride at 180—200° to yield 
benzeins. Resorcinol-op-dihydroxybenzein, orange-yellow, micro- 
crystalline powder, not melting below 290° (tetrabromo derivative 
which dyes wool and silk red), is obtained thus from chloroform, 
carbon tetrachloride or iodoform and resorcinol; and from the 
requisite phenols are obtained pyrogallol-omp-trihydroxybenzein, 
not melting below 250°, and quinol-om-dihydroxybenzein, not melting 


below 250°. J. W. B. 
ing-chain Tautomerism. XIII. Three-carbon Ring- 
chain Tautomerism in a Bridged Ring System. J. W. BakEr 


(J. Chem. Soc., 1925, 127, 985—990; cf. T., 1922, 124, 1765).— 
Ethyl A!-cyclohexeneacetate, b. p. 118—125°/20 mm., combines 
with bromine, giving ethyl 1 : 2-dibromocyclohexane-1-acetate, which 
reacts with ethyl sodiomalonate to form ethyl 2-bromo-A}-cyclo- 
hexene-l-acetate, b. p. 128—135°/8 mm., which, reacting further 
with ethyl sodiomalonate, yields ethyl A'-cyclohexene-1-acetate-2- 
malonate (I), b. p. 210°/10 mm. This substance (in which the 


CH,-CH,-C-CH,-CO,Et CH,-CH,*C-CH,*CO,Et 
CH,-CH,-CH CH,-CH,-C-CH(CO,Et), 


cyclopropane ring is stabilised by the cyclohexane ring) exhibits 
ring-chain tautomerism, as is shown by the preparation of pro- 
ducts derived from each form. Thus hydrolysis with alcoholic 
potassium hydroxide gives A!-cyclohexene-1-acetic-2-malonic acid 
m. p. 210°, in 69% yield; oxidation of the acid with alkaline 
potassium permanganate gives the lactone of 1 : 2-dihydroxycyclo- 
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hevane-1 : 2-diacetic acid (II), m. p. 187°, and this is also obtained 
in small yield by hydrolysis of the ozonide of ethyl A!-cyclohexene- 
l-acetate-2-malonate. On the other hand, hydrolysis of (I) with 
20% hydrochloric acid gives 2-carboxrydicyclo-[3, 1, Ojheptane-1- 
acetic acid (III), m. p. 186°, in 34% yield; it behaves on titration 
as a monobasic acid and is stable to potassium permanganate. By 
20% hydrochloric acid (II) is converted into (III), whilst by heating 
at 215° (IL) yields A!-cyclohexene-1 : 2-diacetic acid, m. p. 122°. 
F. M. H. 


Condensation of Nitriles with Thioamides. IV. Thio- 
amides with Phenylimidoacyl Chlorides. Isurxawa (Sct. 
Papers, Inst. Phys. Chem. Res., 1925, 2, (27), 299—304; cf. A., 
1923, i, 926; 1924, i, 639)—Thioacetanilide and acetonitrile react 
only in presence of a high concentration of hydrochloric acid and 
give phenylimidoacetyl chloride, and thioacetamide. This is 
shown to be a reversible reaction, CMe(SH);-NPh+MeCN+HCl = 
CMeCl-NPh+ CMe(SH):NH, by mixing ethereal solutions of the latter 
two substances in molecular proportions when a 96% yield of 
thioacetanilide is obtained. Similarly, thioacetamide and phenyl- 
imidobenzoyl chloride gave 94% of the theoretical amount of 
thiobenzanilide. Thiobenzamide and phenylimidoacetyl chloride 
gave 46% of thioacetanilide, whilst thiobenzamide and phenyl- 
imidebenzoyl chloride gave 50% of the theoretical amount of 
benzonitrile. F. R. 


Metallic Compounds of the Enolic Forms of Carbonyl 
Compounds and their Application toSyntheses. III. Action 
of Carbon Monoxide on Ketone- and Ester-enolates. H. 
ScHEIBLER and O. Scumipt (Ber., 1925, 58, [B], 1189—1197; cf. 
A., 1920, i, 366; 1922, i, 426)—Hydrogen is not evolved during 
the action of potassium on the esters of acetic, butyric, 8-pheny]l- 
or 8-phenyl-«-benzylpropionic acids, the generated gas 

ing used in the partial hydrogenation of the ester-enolates. 
the other hand, ethyl phenylacetate yields about 67:6% of the 
calculated quantity of gaseous hydrogen, and the ethyl potassio- 
phenylacetate is therefore more suitable for synthetic application 
than the other metallic derivatives. All the enolates, with the 
exception of that derived from §-phenyl-«-benzylpropionic ester, 
absorb carbon monoxide. Ethyl potassiophenylacetate yields there- 
by ethyl formylphenylacetate, which is readily separated from ethyl 
xy-diphenylacetoacetate produced simultaneously. The reaction 
is represented by the scheme: [CHPh:C(OEt)-O-]K+>C:0 —> 


‘ 


[Ph-C(CHO)-CO,Et}K 
With metallic derivatives of the simple fatty esters the separ- 
ation of the products of the action from the compounds formed 
by the interaction of metal and ester is extremely difficult 
and cannot be accomplished satisfactorily even after conversion 
of the a-hydroxymethylene compounds which are presumably 
k k* 
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formed into their O-acetyl derivatives. Carbon monoxide is also 
absorbed by the sodio derivative of acetone and the potassio 
compound from acetophenone with formation in the latter case 
of hydroxymethyleneacetophenone. To avoid the formation of 
hydrogen, attempts are described to prepare the enolates by the 
action of sodium triphenylmethyl on aliphatic esters; the product 
obtained in this manner from ethyl acetate does not, however, 
absorb carbon monoxide. H. W. 


Metallic Compounds of the Enolic Forms of Carbonyl 
Compounds and their Application to Syntheses. IV. Reac- 
tion between Ester-enolates and Alkyl or Acyl Halides. H. 
ScHEIBLER, E. MARBENKEL, and D. Bassanov (Ber., 1925, 58, 
[B], 1198—1204; cf. A., 1920, i, 366; 1922, i, 426, and preceding 
abstract).—The action of ethyl bromide on ethyl potassioacetate 
suspended in ether yields ethyl n-butyrate so that C-substitution 
appears to be the normal course of the alkylation of esters and not 
to depend on the presence of any activating group. Under similar 
conditions, ethyl potassiophenylacetate and ethyl bromide give 
ethyl «-phenyl-n-butyrate. With acetyl chloride and ethyl] potassio- 
phenylacetate, both C- and O-derivatives are formed, the products 
being ethyl «-phenylacetoacetate (characterised as 1 : 4-diphenyl-3- 
methyl-5-pyrazolone) and the acetate of the enolic form of ethyl 
phenylacetate, which is hydrolysed by dilute aqueous potassium 
hydroxide to potassium acetate and ethyl phenylacetate. Ethyl 
chloroformate and ethyl potassiophenylacetate yield exclusively 
the compound CHPh:C(OEt)-0-CO,Et, b. p. 155—160°/18 mm., 
dz, 1-0970, d? 1-0950, n# 1-49766, which is readily hydrolysed to 
ethyl phenylacetate and potassium ethyl carbonate. Attempts to 
reduce the substance by sodium or aluminium amalgam or in the 
presence of platinum or palladium were unsuccessful. H. W. 


Isomerisation of O-Acyl into C-Acyl Compounds under 
the Catalytic Influence of Noble Metals. I. H. ScHEIBLER 
(Ber., 1925, 58, [B], 1205—1208).—Attempts to hydrogenate the 
product CHPh:C(OEt)-O-CO,Et (obtained by the action of ethyl 
chloroformate on ethyl potassiophenylacetate) in the presence of 
palladised charcoal gave considerable quantities of ethyl phenyl- 
malonate. The presence of hydrogen is not essential to the change, 
which is more efficiently catalysed by spongy platinum. Attempts 
to effect a similar transformation with phenyl ethyl carbonate 
were unsuccessful. W 


Action of Ammonia on Ethyl Cinnamate. K. Srosrus and 
E. Putirerr (Monatsh., 1925, 45, 569—572).—By keeping a mix- 
ture of ethyl cinnamate (14 g.) and liquid ammonia (5 c.c.) in a 
sealed tube at the ordinary temperature for 4 months, the following 
products were obtained: cinnamamide, m. p. 142°; 8-amino-6- 
phenylpropionic acid, m. p. 221—222° (slow heating) or 231° (rapid 
heating) ; and 8-amino-8-phenylpropionamide, m. p. 88—110° [oxalate 
(+2H,0), m. p. 193° (anhydrous)], which loses ammonia when 
boiled with water, yielding cimnamamide. F. G. W. 
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Formation of d-2:2:4-Trimethylcyclohexan-3-one-1- 
carboxylic Acid from d-Camphorquinone. C. 8. Grsson and 
J. L. SIMONSEN (J. Chem. Soc., 1925, 127, 1294—-1303; cf. Manasse 
and Samuel, A., 1898, i, 147; 1903, i, 45)—The keto-acid formed 
by the action of sulphuric acid on camphorquinone has the struc- 
ture (I) since oxidation with nitric acid gives @-methylpentane- 


a) 9Hs—CHMe—Co H,*CO,H das 
H,*CH(CO,H)-CMe,  CH,*CH(CO,H)-CMe,*CO,H 

au) §Hz—CHMe—CH-OH CH,—CMe==0H_ ay, 
H,*CH(CO,H)-CMe, CH,*CH(CO,Me)-CMe, 


bye-tricarboxylic acid (II). The hydroxy-acid (III) formed by 
reduction with sodium amalgam gives no lactone and must there- 
fore be the trans-form. The unsaturated ester obtained, in addition 
to a chloro-ester, by treatment of the methyl ester of the hydroxy- 
acid with phosphorus pentachloride is given the formula (1V), the 
acid obtained on hydrolysis being an oil, levorotatory in alcoholic 
solution. 

The keto-acid, d-2: 2 : 4-trimethylcyclohexan-3-one-1-carboxylic 
acid, tending to separate as an oil, was purified through the methyl 
ester (oxime, m. p. 110—111°). The crystalline form of the latter 
is always accompanied by a liquid ester, the whole distilling as a 
homogeneous substance. The latter is assumed to consist of an 
equilibrium mixture of the keto and enol forms, since a mixture of 
the same two «- and £-semicarbazones is obtained from either 
form of the methyl ester. The crystalline form has [«]}5,,+64-33° 
in alcohol. Hydrolysis of the ester yields an acid showing non- 
homogeneity, owing to racemisation in alkaline solution accom- 
panying enol-keto change which involves one of the two asymmetric 
carbon atoms. The two main fractions give the following constants : 
(1) m. p. 71—72°, [«],. +47-4° in alcohol; in slight excess of 
aqueous sodium hydroxide -+-22-2°, changing to the constant value 
+15-1° in 48 hrs.; (2) m. p. 67—69°, [«]!§,, +18-7° in alcohol; in 
alkali +-8-1°, changing to constant value +5-1°. The «-oxime, 
prepared in alkaline solution, has m. p. 164—165°. The 8-oxime, 
prepared in alcoholic solution, has m. p. 226°. 

The «-semicarbazone of the methyl ester, leaflets sintering at 
229—230°, decomp. at 231°, shows slight mutarotation in acetic 
acid solution, changing from [«]!§,, —55-8° to the constant value 
—50-5° in 48 hrs. The 8-semicarbazone, m. p. 161—162°, is unstable 
and tends to pass into the «-form in presence of acetic acid (cf. 
Forster, T., 1905, 87, 237). It gives considerable mutarotation 
(absent in alcohol), passing from a lower to a higher constant value 
representing the rotation of the equilibrium mixture : [«];3,, —38-2°, 
—53-5°, —50-2° (after 60 hrs.). Mixtures of the two forms give 
an initial rotation higher than any recorded for the pure forms 
separately, afterwards falling to the constant value. The formation 
of an intermediate compound (? salt formation) in the conversion 
of the 8- into the «-form is tentatively suggested. Hydrolysis of 
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the semicarbazones gives a mixture of crystalline and liquid methyl 
ester. 

The trans-hydroxy-acid (III) gives [«]}§, -+43-6° in alcohol 
(methyl ester, b. p. 150—152°/12 mm.). The unsaturated ester (IV), 
methyl 1-2 : 2 : 4-trimethyl-A®-cyclohexene-1-carboxylate, b. p. 105— 
107°/14 mm., gives the acid, b. p. 150—152°/16 mm., [«]}5,, —38-5° 
in alcohol (ammonium salt, decomp. 147—148°; calcium, barium, 
and silver salts, sparingly soluble in water). M. J 


Optically Active Boron. J. MEvLENHOFF (Z. anorg. Chem., 
1925, 142, 373—382; cf. A., 1924, i, 776).—The auto-racemisation 
of the strychnine salt of borodisalicylic acid in chloroform solution 
is due to hydrolysis resulting from the small quantity of water 
remaining in the solution. L. J. H. 


Tervalent Vanadium. G. and A. 
(Gazzetta, 1925, 55, 44—48).—The following complex compounds 
of tervalent vanadium are described : vanadicamphoryl camphorate, 
prepared from vanadous 
sulphate and ammonium camphorate, a greenish-grey precipitate 
corresponding in composition with Weinland and Paschen’s ferri- 
camphoryl camphorate (cf. A., 1916, i, 315); vanadicinnamyl 
cinnamate, greenish-yel- 


low; vanadisalicylic acid, | ), 3H,0, greenish-yellow, 


turning green and then black in the light; vanadium pyridine 
sulphate, emerald-green crystals ; vana- 
dium trifluoride, VF,,3H,O, obtained by reducing a suspension of 
vanadic anhydride in hydrofluoric acid by means of sulphur dioxide 
and submitting the resulting oily vanadyl fluoride to electrolytic 
reduction (cf. Petersen, A., 1889, 107, 1123). =. ae #. 


Halogen Compounds of Tyrosine. R. ZEYNEK (Z. physiol. 
Chem., 1925, 144, 246—254).—Cautious treatment with chlorine 
at low temperatures of tyrosine in aqueous suspension or, much 
better, in acetic acid solution leads to the formation of colourless 
halogen compounds. By repeated recrystallisation a small yield 
of monochlorotyrosine was obtained. When tyrosine is suspended 
in acetic acid and sulphury] chloride added, a good yield (81—82%) 
of monochlorotyrosine hydrochloride is obtained, giving mono- 
chlorotyrosine in 90—95% yield. Chlorotyrosine, m. p. 256—257°, 
forms a benzoyl derivative, m. p. 195°; formyl derivative, m. p. 
198°. With bromine in acetic acid, it gives chlorobromotyrosine, 
m. p. 252—4°; with nitric acid in acetic acid, chloronitrotyrosine, 
m. p. 208—210°. Similarly, p-hydroxyphenylethylamine in acetic 
pen with sulphuryl chloride gives chloro-p-hydroxyphenylethylamine 
hydrochloride, m. p. 210°; free base, m. p. 125°. Bromotyrosine, 
prepared by adding bromine very gradually to a _well-cooled 
suspension of finely-powdered tyrosine in formic acid, has m. p. 
246—249° (decomp.) (cf. Rosenmund, A., 1923, i, 1095); bromo- 
nitrotyrosine has m. p. 204—206°. P. W. C. 
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a-Hydroxy-y-phenylcrotonamide. J, Bovugautt (Compt. 
rend., 1925, 480, 1944—-1946).—The acid amide (I) previously 
obtained (A., 1913, i, 269), on oxidation with potassium permangan- 
ate, yields the imide (II), and not the symmetrical compound 
previously described (A., 1913, i, 366). Treated with sodium 


CH,Ph-C-CO 

(I.) 
CH,Ph-CH,°C(CH)-CO-NH, CH,Ph:CH,°C-CO 
hydroxide the imide (II) yields «-keto-y-phenyl-n-butyric acid and 


$-phenylpropionic acid, and with sodium carbonate the acid amide 
(III) or (IV), m. p. 170°, and the corresponding dibasic acid (V), 


SNH (II.) 


CH,Ph-C-CO,H CH,Ph:C-CO-NH, 
(III) So (IV.) 
CH,Ph-CH,°C-CO-NH, CH,Ph-CH,°C-CO,H 


m. p. 204°, giving an anhydride, m. p. 104°, and on long treatment 
with acetic anhydride an anhydride, m. p. 75°, to which the con- 
stitution (VI) or (VII) has been ascribed. This anhydride gives a 


CH,Ph-C-CO,H CH,Ph- 
CH,Ph:CH,°C-CO,H CH,Ph:CH:C——CO 
CHPh:C———CO CH,Ph:CH:-CO,H 
(VII.) So | (VIII.) 


| 
CH,Ph-CH,-C(OH)-CO” CH,Ph-CH,°CH-CO,H 


methyl ester, m. p. 53°, and on reduction «-benzyl-6-phenylethyl- 
succinic acid (VIII1), m. p. 170°. L. F. H. 


Genesis of Artemisic Acid from Desmotroposantonin. P. 
(Atti R. Accad. Lincei, 1925, [vi], 1, 436—439).—In the 
formation of artemisic acid from desmotroposantonin by the action 
of iodine in acetic acid solution (cf. this vol., i, 546), the iodine 

obably acts first on the tetrahydrogenated ring containing the 

tonic grouping, 
CH:CMe:C-CH,-CH——O 
tle 


+ 
The action of the hydrogen iodide formed would then rupture the 


lactonic linking with formation of an unstable iodinated compound, 
which would yield artemisic acid by loss of hydrogen iodide : 


OH-C—CMe=C-CH-CH-CHMe-CO,H 
H 
OH-C—CMe=C-CH:C-CHMe-CO,H. 
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That the genesis of artemisic acid from santonin derivatives requires 
the formation of an intermediate compound resulting from the 
opening of the lactonic linking, as with desmotroposantonin, explains 
the non-formation of artemisic acid from santonous acid under 


Attempts to Prepare a Methylhydroxyethylmaleic Acid. 
I. Derivatives of cycloPropanedicarboxylic Acid. W. Kistrr 
and F. Grassner. II. Derivatives of Acetyleyclopropane- 
carboxylic Acid. W. Kister (Z. physiol. Chem., 1925, 145, 
45—52; 53—68).—I. With a view to determine by synthesis the 
constitution of the methylmethoxyethylmaleimide obtained by the 
oxidation of hematoporphyrin dimethyl ether (A., 1915, i, 853), an 
attempt was made to prepare methyl-8-methoxyethylmaleic acid, 
by substitution of the bromine of ethyl bromoethylmalonate by 
the methoxyl group, making the acetyl derivative, converting 
the latter into the cyanohydrin, hydrolysing and eliminating the 
elements of water. The object was not attained because the 
bromine of ethyl bromoethylmalonate could not be displaced without 
regeneration of a cyclopropane derivative. Condensation of ethyl 
acetylmalonate with ethylene dibromide gave ethyl cyclopropane- 
dicarboxylate, which was also obtained after the action of sodium 
ethoxide, acetyl chloride, and ammonia on ethyl bromoethyl- 
malonate; in the case of ammonia, there were further isolated 
ethyl cyclopropanedicarboxymonoamide, m. p. 125°, and cyclo- 
propanedicarboxylamide, needles, m. p. 189—190°; the latter, on 
boiling with mercuric oxide, gave a characteristic mercury com- 
pound. On heating ethyl bromoethylmalonate with aniline, there 
was obtained the dianilide of cyclopropanedicarboxylic acid, m. p. 
196°, which, on hydrolysis with hydrobromic acid, gave cyclo- 
propanedicarboxylic acid and 1-phenyl-5-pyrrolidone-4-carboxylic 
acid, m. p. 64—65°. 

II. On treating acetyleyclopropanecarboxylic acid in ethereal 
solution with potassium cyanide and concentrated hydrochloric 
acid there was obtained the cyanohydrin in a state of 80% purity; 
on heating this product at 130—140° with hydrobromic acid, 
there resulted a mixture of about 70% of methylbromoethylmaleic 
anhydride and 30% of methylvinylmaleic anhydride which could not 
be separated, together with a small amount of the lactone of methyl- 
hydroxyethylfumaric acid, m. p. 202—203°; the last substance, which 
was not obtained quite free from bromine, gave, on treatment with 
ammonia in ethereal solution, a substance, C7H,,0,N5, m. p. 216°, 
which in turn, on subjection to steam distillation, yielded a non- 
volatile residue of the monoamide of methylhydroxyethylfumaric acid, 
m. Pp 210°. On hydrolysis of the above cyanohydrin with hydriodic 
acid, there were identified among the products of the reaction 


trans-methylethylsuccinic acid and methyl-8-iodoethylmaleic an- 
hydride. The product of the hydrobromic acid hydrolysis was 
saturated with hydrogen bromide in ethereal solution and the 
a nares containing almost the theoretical bromine for methyl- 
romoethylmaleic anhydride, was heated with sodium methoxide; 
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by fractional distillation of the products of this reaction there were 
obtained two fractions, both giving figures on analysis in close 

ment with those required by methylmethoxyethylmaleic 
anhydride, but differing from the latter substance in boiling 
point and in giving no precipitate with ammonia in ethereal 
solution. 

Ethyl bromoethylacetoacetate, prepared by treating ethyl acetyl- 
cyclopropanecarboxylate with hydrobromic acid at 0°, gave with 
ammonia the acetyleyclopropanecarboxylamide, m. p. 89°. With 
phenylhydrazine, this gave a phenylhydrazone, m. p. 137°, which on 
heating with hydrochloric acid lost ammonia to give a mixture of the 
keto form (needles, m. p. 98°) and the enol form (rhombohedra, m. p. 
138°) of 1-phenyl-3-dimethylene-4-methylpyrazolone hydrochloride; the 
free base has m. p. 72—73°. Ethyl acetylcyclopropanecarboxylate 
forms a semicarbazone, m. p. 126—127°, and an oxime, needles, 
m. p. 77—78°. C. R. H. 


Conditions underlying the Formation of Unsaturated and 
Cyclic Compounds from Halogenated Open-chain Derivatives. 
VII. Influence of the Phenyl Group on the Formation of the 
cycloPropene Ring. W. Harrpi and J. F. THorpPe (J. Chem. Soc., 
1925, 12'7, 1237—1248; cf. T., 1923, 123, 330).—cycloPropene 
ring formation occurs only when the ring produced is of the 
glutaconic type, containing a mobile hydrogen atom, enabling it 
to pass into the semi-aromatic form. Thus, the acid (II) (semi- 
aromatic form (III)—mobile hydrogen *) is readily obtained from 
ethyl «-bromoglutaconate (I). Should conditions prohibit the 


CHBr-CO,Et CH-CO,H 
CH< HCO, Et (H)CH< -CO,H 
(I.) (II.) (IIT.) 


existence of this mobile hydrogen, the unsaturated bond cannot 
be introduced into the cyclopropane ring. Hence dibromo-esters 
of type (IV), losing hydrogen bromide (2 mols.) give either the 
alkyloxy derivative (V), the keto-acid (VI), or the hydroxy-ring 
acid (VII) depending on the value of the group RR’ (reaction I) 
or else undergo fission to an acid of type (VIII) and oxalic acid 
(reaction IT). 


1 


 ~CHBr-CO,Et H-00,H H,-CO,H 
(IV.) (V.) (VI.) 

R (OH)-CO,H H-CO,H 

(VII.) (VIII.) (IX.) 


The authors attempted to obtain further evidence of the 
structure of the aromatic ring type by preparation of an acid (IX) 
[semi-aromatic form (X)], since the phenyl group in the 8-position 
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might be expected to stabilise the latter form. The acid was not 
obtained, as abnormal reaction took place in every case. 


‘CO,H CH-CO,H Ph:CH—CH-CO,H 

(X.) (XI.) (XII.) 

Methyl ««’-dibromo-B-phenylglutarate, m. p. 82-5—83-5°, b. p. 215— 
220°/20 mm. (free acid, m. p. 192—193°) undergoes both reactions 
(I) and (II), yielding 2-ethoxy-3-phenylcyclopropane-1 : 2-dicarb- 
oxylic acid, m. p. 198—199° (methyl ester, b. p. 175—179°/13 mm.; 
ethyl ester, b. p. 184—190°/14 mm.), cinnamic acid, and oxalic 
acid. The lactone of ethyl «-bromo-«'-hydroxy--phenylglutarate, 
b. p. 230—234°/21 mm., gives the same hydrolysis products. 
Methyl «-bromo-$-phenylglutarate, m. p. 83—83-5°, on treatment 
with potassium hydroxide, does not yield 3-phenylcyclopropane- 
1 : 2-dicarboxylic acid, but is quantitatively converted into 6-phenyl- 
glutaric acid. The bromine atom is similarly removed by hot 

yridine. By bromination of the cyclopropane acid, prepared by 
K6tz and Stalmann’s method (A., 1907, i, 707), the authors obtain 
monomethyl 1-bromo-3-phenylcyclopropane-| : 2-dicarboxylate, m. p. 
175—176°; the dimethyl ester, an oil decomposing on distillation, 
and a compound, m. p. 227—228°, believed to be a monobromo or a 
bromolactonic acid. Hydrolysis of either ester, however, instead 
of eliminating hydrogen bromide, replaces bromine, regenerating 
the original acid. An attempt to prepare the acid (XI), preparatory 
to obtaining its bromo derivative, showed that the compound 
thus described (Buchner, A., 1892, 849) prepared by oe 
of the triethyl ester, is actually carboxyphenylparaconic acid (XII) 
The acid (IX) is not obtained by hydrolysis of the product formed 
by elimination of hydrogen bromide from ethyl «-carbethoxy-2’- 
bromo-8-phenylglutaconate, but deep-seated decomposition gives 
benzoylisosuccinic acid. 

An acid, C,,H,.0,, m. p. 171—172°, obtained from ethyl dibromo- 
cinnamate and ethyl sodiomalonate is described. It is converted, 
on boiling with hydrochloric acid, into phenylparaconic acid, and 
probably contains a lactone ring. M. J. 


Action of Magnesium Methyl Iodide on Esters of Cam- 
phoric Acid «-Mononitrile. A. and F. 8. 
(Compt. rend., 1925, 180, 1621—1624; cf. this vol., i, 683).— 
Magnesium methyl iodide in anhydrous ethereal soliition reacts 
with the o-tolyl ester of camphoric acid «-mononitrile, yielding a 
mixture of o-cresol, $-3-cyano-2 : 2 : 3-trimethylcyclopentylisopropyl 
alcohol (large, flat prisms, m. p. 93—94°, [«]}# +-78-3°, benzyl deriv- 
ative, m. p. 169—170°), and a substance, C,,H,,ON, tetrahedra, 
subliming without fusion at 100°. Under the same conditions, 
magnesium methyl iodide reacts with the methyl ester of camphoric 
acid «-mononitrile, yielding the two last-named products ; in boiling 
toluene solution, however, the Grignard reagent reacts with the 
nitrile group as well as the ester group, giving a ketonic tertiary 
alcohol, §-3-acetyl-2 : 2-dimethyleyclopentylisopropyl alcohol, m. Pp. 
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95—96°, semicarbazone, m. p. 221—222°. On heating the toluene 
solution of this ketonic alcohol very strongly, or on treating it with 
phenylcarbimide, it is dehydrated, giving 8-3-acetyl-2 : 2-dimethyl- 
eyclopentylpropylene, liquid, +-40-7°, oxime, m. p. 103—104°, 
semicarbazone, m. p. 229—230°, which, on oxidation with potassium 
permanganate, yields the diketone, 1 : 3-diacetyl-2 : 2-dimethylcyclo- 
pentane, . p. 154—156°/19 mm., disemicarbazone, m. p. 305—307° 
decomp. ). 

: The following new esters of camphoric acid «-mononitrile have 
been prepared in the same way as the methyl ester (loc. cit.) from 
benzyl alcohol, and the sodium derivatives of phenol and o- and 
p-cresol: phenyl ester, m. p. 76—77°, [a]; +30-5° in benzene, 
o-tolyl ester, m. p. 99—100°, [«]j} +25-1° in benzene, p-tolyl ester, 
m. p. 96—97°, [a] +28-9° in benzene, benzyl ester, b. p. 223°/ 
17 mm., [«}? +56-5° in benzene, +59-4° inalcohol. L. F.H. 


§-Piperonylpropionitrile and Some Derived Substances. 
W. Baker and R. Ropsrnson (J. Chem. Soc., 1925, 127, 1424— 
1433).—8-Piperonylpropionitrile is formed by thermal decomposition 
of «-cyano-$-piperonylpropionic acid in presence of copper powder ; 
it has m. p. 33°, b. p. 186—187°/18—20 mm., and on treatment 
with a warm, alkaline solution of hydrogen peroxide is converted 
into $-piperonylpropionamide. By nitration of §-piperonylpro- 
pionitrile in acetic acid solution there is produced $-6-nitropiperonyl- 
propionitrile, m. p. 113°, which on boiling with concentrated hydro- 
chloric acid gives {-6-nitropiperonylpropionic acid, m. p. 153— 
153-5°. Reduction of §-6-nitropiperonylpropionitrile with tin 
and a mixture of acetic and hydrochloric acids yields a feebly 
basic substance, m. p. 230°, which appears to be identical with the 
ethylamidopiperonyl-w-carboxylic anhydride, m. p. 235°, prepared 
by ¥. M. Perkin (T., 1891, 59, 159) by reduction of ethyl 6-nitro 
iperonylacrylate. When $-piperonylpropionitrile in alcoholic solu- 
ion is treated with sodium, there is obtained, in 85% yield, 
y-piperonylpropylamine, b. p. 160—161°/14 mm., dif 1-141, which 
on exposure to air gives a carbonate, m. p. 92—94°; the hydrochloride 
has m. p. 206—208°, and the acetyl derivative, m. p. 89°. Piperonyl- 
idene--y-piperonylpropylamine, 

m. p. 79-5°, is produced by heating a mixture of the amide and 
iperonal. On treatment of y-piperonylpropylamine with methyl 
iodide and alcoholic sodium ethoxide, there is formed a quatern 
compound, y-piperonylpropyltrimethylammonium iodide, m. p. 146°, 
which can fe converted into its corresponding hydroxide, and 
this, on decomposition by heating at 160°, yields isosafrole (yield 
60% on weight of iodide). 

Homopiperonylresacetophenone (2 : 4-dihydroxyphenyl 8-piperonyl- 
ethyl ketone), m. p. 130°, is prepared by saturating an ethereal 
solution of $-piperonylpropionitrile and resorcinol with hydrogen 
chloride at 0° and keeping at this temperature for 48 hrs., the 
mixture being somewhat diluted with ether during this period. 
Methyl sulphate converts it into its monomethyl ether (homopiperony]l- 
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peanol), m. p. 89—90° (cf. Tognazzi, A., 1924, i, 1324, who gives 

the m. p. 85—87°). Acetylation of homopiperonylresacetophenone 

by boiling acetic anhydride in presence of sodium acetate gives an 

excellent yield of 7-acetory-3-homopiperonyl-2-methylchromone (an- 

O nexed occurs 

in two forms, the «-variety, 

\oMe as prepared above, 

O p. 101-5°, then solidi- 

SO fying, and melting at 119-5° 

(8-form). When the acetyl 

derivative is hydrolysed with dilute sodium carbonate solution it 

is converted into 7-hydroxy-3-homopiperonyl-2-methylchromone ; this 

also occurs in «- and $-forms having m. p. 214—215° and 222— 

223°, respectively. This phenol forms a methyl ether, m. p. 124— 

125°, giving a dibromide, of indefinite m. p., which on boiling with 

alcohol yields a compound, m. p. 206—207°, which may be a bromo- 
derivative of the methyl ether. 

By an application of the method of Lapworth and McRae (T., 
1922, 121, 1699), a quantitative yield of «-cyano-8-veratrylacrylic 
acid is obtained from veratraldehyde; it has m. p. 201—202°, 
and when crystallised from methyl alcohol contains 1 mol. of 
solvent of crystallisation ; on reduction, it is converted into «-cyano- 
8-veratrylpropionic acid, m. p. 139°. The following substances are 
prepared by the methods used for the piperonyl analogues: 
8-veratrylpropionitrile, b. p. 194—195°/17 mm., m. p. 46-5°; homo- 
veratrylresacetophenone, m. p. 146—147°; 7-acetoxry-3-homoveratryl- 
2-methylchromone, m. p. 140-5°; 7-hydroxy-3-homoveratryl-2-methyl- 
chromone, m. p. 183—184°; 7-methoxy-3-homoveratryl-2-methyl- 
chromone, m. p. 108°. C. J. S. 


Synthesis of 3: 5-Dihydroxycinnamic Acid. F. MAUTHNER 
(J. pr. Chem., 1925, [ii], 110, 125—128).—3 : 5-Dihydroxycinnamic 
acid, m. p. 245—246°, is obtained by heating an alcoholic solution 
of 3: 5-dihydroxybenzaldehyde and malonic acid in presence of 
piperidine, and after distillation of the alcohol, warming to complete 
the evolution of carbon dioxide. Similarly, from 3 : 5-dimethoxy- 
benzaldehyde is prepared 3: 5-dimethoxycinnamic acid, m. p. 
175—176°. By warming 3: 5-dimethoxybenzaldehyde and _hip- 
puric acid with acetic acid and sodium acetate, there is formed an 
azlactone, m. p. 156—157°, which on treatment with sodium 
hydroxide, followed by hydrogen peroxide, gives benzoic acid and 
3: 5-dimethoxyphenylacetic acid, m. p. 99—100°. By melting 
together 2 : 6-dimethoxyphenol and chloral hydrate, with addition 
of potassium carbonate, there may be isolated, after 2 months, 
a 2-hydroxy-1 : 3-dimethoxyphenyltrichloromethylcarbinol, m. p. 
162—163°. F. M. H. 


[So-called] 2: 7:9: 9-Tetrahydroxyfluorene. C. CouRTOT 
and R. Grorrroy (Compt. rend., 1925, 180, 1665—1667; cf. A., 
1924, i, 956).—The constitution 2:7: 9: 9-tetrahydroxyfluorene 
has been assigned by Schmidt, Retzlaff, and Haid (A., 1912, i, 695) 
to the product of alkaline fusion of sodium fluorene-2 : 7-disulphon- 
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ate, but this substance is identical with 4 : 4’-dihydroxydipheny]- 
Q-carboxylic acid. It forms a tribenzoyl derivative, not a tetra- 
benzoyl compound as stated by the previous investigators. When 
decomposed by lime it yields 4:4’-dihydroxydiphenyl, and 
2:7:9:9-tetrachlorofluorene by the action of phosphorus penta- 
chloride. 2: 7-Dihydroxyfluorenone, m. p. 338°, dibenzoate, yellow, 
m. p. 241°, oxime, m. p. 300°, is obtained by treating the substance 
with zinc chloride. Fluorenemonosulphonic acid when fused with 
alkalis gives, in an analogous manner, 4-hydroxydiphenyl-2-carboxylic 
acid, m. p. 180°, which, on treatment with dehydrating agents, gives 
2-hydroxyfluorenone, m. p. 211°. L. F. H. 


(-Truxinic Acid. IX. R. Srorrmer and P. KiockMann 
(Ber., 1925, 58, [B], 1164—1178).—The resolution of ¢-truxinic 
acid into its optical antipodes (Stoermer and Scholtz, A., 1921, 

H ni, 180) has led to assigning to it the con- 
= | stitution (I) since among cis-acids of this 
Series this is the only configuration with 

Ph / | 4 which optical isomerism is theoretically 

‘dl Seat od possible. Similarly, only an acid of this 

Ph constitution can give rise to isomeric alkyl 

(I.) hydrogen esters, semi-amides, etc., and the 

conception of the constitution of ¢-truxinic acid is therefore con- 
firmed by the isolation of such a series of compounds from it. 

Methyl hydrogen a-{-truxinate, m. p. 198° [instead of 168° 
recorded previously (loc. cit.)], is obtained as by-product of the 
esterification of ¢-truxinic acid by methyl alcohol and hydrogen 
chloride or by boiling ¢-truxinic anhydride with methyl alcohol. 
a-¢-Truxinanilic acid from the g-anhydride and aniline has m. p. 
214° (instead of 209°). The product obtained by the action of 
alcoholic potassium hydroxide on ¢-truxinphenylimide is a mixture 
of §-truxinanilic acid, m. p. 225°, and b-¢-truxinanilic acid, m. p. 
237°; protracted action of alcoholic potassium hydroxide converts 
the latter acid quantitatively into 6-truxinanilic acid, which is itself 
unchanged under these conditions. The two ¢-truxinanilic acids 
are sharply differentiated from one another, since the a-acid in 
contrast to the b-acid yields a freely-soluble sodium salt, and is 
not isomerised to the d-anilic acid by cold alcoholic potassium 
hydroxide. Esterification of the b-anilic acid with methyl alcohol 
and hydrogen chloride, diazomethane, or methyl sulphate and 
alkali leads without configurational change to a-methyl b-t-truxin- 
anilate, m. p. 244°. If the a-anilic acid is esterified with diazo- 
methane or methyl sulphate, the corresponding b-methyl a-¢-truxin- 
anilate, m. p. 234°, is obtained. If, however, methyl alcohol and 
hydrogen chloride are employed, a mixture of esters results from 
which only the isomeric a-methyl 5-{-truxinanilate, m. p. 244°, 
can be isolated; doubtless, ¢-truxinanil is formed intermediately, 
since it also yields this ester when treated with methyl alcohol 
and hydrogen chloride. Hydrolysis of either ester by alcoholic 

tassium hydroxide yields a mixture of 5-truxinanilic acid and 

-¢-truxinanilic acid, m. p. 237°, ¢-truxinanil being probably pro- 
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duced intermediately. Hydrolysis of the esters in such a manner 
as to remove the anilic group only without causing isomerisation 
can be effected by use of their nitroso derivatives (the method 
has been worked out for the y-acids by Fretwurst, Diss., Rostock, 
1923). Thus the stable nitroso derivative of b-¢-truxinanilic acid 
loses mainly nitrous acid when heated and gives ¢-truxinanil, 
whereas it is transformed by cold potassium hydroxide into 
¢-truxinic acid. a-{-Truxinanilic acid gives a very unstable nitroso 
compound, which is converted by alkali hydroxide or warm water 
into benzenediazonium hydroxide and homogeneous ¢-truxinic acid. 
The nitroso compounds from b-methy] a-¢-truxinanilate and a-methyl 
b-f-truxinanilate are smoothly converted by hot sodium carbonate 
solution (10%) into methyl hydrogen a-{-truxinate, m. p. 198°, 
and methyl hydrogen b-{-truxinate, m. p. 201°, respectively. If the 
esters are treated successively with thionyl chloride and aniline 
they re-form b-methyl a-f-truxinanilate and a-methyl b-¢-truxin- 
anilate, respectively, thus proving that hydrolysis of the ester 
group has not occurred during the cycle. Treatment of the chlorides 
obtained from the isomeric hydrogen esters with ammonia gives 
respectively b-methyl a-{-truxinamate, m. p. 212°, and a-methyl 
b-f-truxinamate, m. p. 195°. The latter compound can also be 
obtained from b-f-truxinamic acid by esterification with diazo- 
methane or by the action of methyl iodide on the silver salt, 
but not by means of methyl alcohol and hydrogen chloride or 
methyl sulphate and alkali. a-¢-T'ruxinamic acid, m. p. 204°, 
is prepared by the action of dry gaseous ammonia on a solution 
of ¢-truxinic anhydride in benzene; it is readily hydrolysed by 
boiling 50% acetic acid to ¢-truxinic acid, whereas the isomeric 
b-acid is much more slowly and, probably, not quantitatively 
converted into £-truxinic acid under these conditions. Both amic 
acids are smoothly converted into ¢-truxinic acid by the action 
of nitrous fumes in the presence of glacial acetic acid. In con- 
trast to the b-acid, the a-acid is readily esterified by methyl sul- 
phate and alkali to b-methyl a-f-truxinamate, m. p. 212°. Either 
ester dissolved in glacial acetic acid is smoothly converted by nitrous 
fumes into the corresponding methyl hydrogen ¢-truxinate. 

The constitutions of the pairs of isomeric derivatives is elucidated 
in the following manner. {-Truxinyl chloride is converted by 
successive treatment with aluminium chloride and sodium carbonate 
into “ {-semitruxinonic acid,” m. p. 158°, to which the constitution 
(II) must be ascribed, since it behaves as a saturated, monobasic 


H H H H 

(II.) (III.) (IV.) 


C,H, 


acid and yields an oxime, m. p. 220° and a methyl ester, m. p. 88°: 
it could not be converted into ¢- or 8-truxinic acid by molten 
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tassium hydroxide. If the same series of reactions is applied 
to the chlorides derived from the isomeric methyl hydrogen 
{-truxinates, it is found that the b-methyl compound yields methyl 
z-semitruxinonate, m. p. 88°, whereas a homogeneous compound 
cannot be obtained from the a-methyl ester. The a-carboxyl 
group must therefore be directly vicinal to the phenyl group, to 
which the 6-carboxyl group is in the diagonal position. The 
constitutions (III) and (IV) are therefore assigned to the a-hydrogen 
esters, semi-amides, etc., and to the corresponding b-derivatives, 
respectively. H. W. 

Action of Phosphorus Pentachloride on 2-Oximino-1- 
hydrindones. R. D. Haworru and H. S. Pink (J. Chem. Soc., 
1925, 127, 1368—1371; cf. Perkin and Robinson, T., 1907, 91, 
1082).—The authors show that the intermediate product in the 
preparation of 4 : 5-dimethoxyhomophthalic acid from an ethereal 
suspension of 2-oximino-5 : 6-dimethoxy-1l-hydrindone and_phos- 

horus pentachloride is not 4: 5-dimethoxyhomophthalimide, 

ut 2-carboxy-4 : 5-dimethoxyphenylacetonitrile, m. p. 164—165° 

(decomp.), readily hydrolysed to 4 : 5-dimethoxyhomophthalic 
acid, m. p. 223—224° (cf. Perkin and Robinson, loc. cit., m. P 
215°), and converted by alkaline hydrogen peroxide into 4: 5-di- 
methoxyhomophthalamic acid, m. p. 204° (decomp.), which gives 
on heating 4 : 5-dimethoxyhomophthalimide, m. p. 245°, identical 
with the compound obtained by heating ammonium 4 : 5-dimethoxy- 
homophthalate. 

Similar reactions were carried out with 2-oximino-1-hydrindone 
and 2-oximino-5 : 6-methylenedioxy-1l-hydrindone : 2-carbozy-4 : 5- 
methylenedioxyphenylacetonitrile, m. p. 195—196° (decomp.), gives 
4: 5-methylenedioxyhomophthalamic acid, softening at 230°, darken- 
ing at 280° and melting at 295°, the m. p. of 4: 5-methylenedioxy- 
homophthalimide. M. J. 

re me Formed by the Action of Bromine on Benz- 
aldehydephenylhydrazone. F. D. CuHattraway and A. J. 
WaLKER (J. Chem. Soc., 1925, 127, 975—984).—When benzalde- 
hydephenylhydrazone is treated with bromine in acetic acid 
solution, and the precipitated additive product is washed with 
water, the resultant tribromo derivative (I), m. p. 114°, is w-bromo- 
benzaldehyde-2 : 4-dibromophenylhydrazone (cf. Humphries, Bloom, 
and Evans, T., 1923, 123, 1771); it is also obtained by warming 
8-benzoyl-2 : 4-dibromophenylhydrazine with phosphorus penta- 
bromide and phosphorus tribromide. By the preparation of 
p-bromobenzaldehyde-2 : 4-dibromophenylhydrazone, m. p. 126°, from 
p-bromobenzaldehyde and 2 : 4-dibromophenylhydrazine, the possi- 
bility of (I) having this constitution (cf. Ciusa and Vecchiotti, A., 
1916, i, 437) is disproved. When (I) is boiled with acetic acid and 
sodium acetate, it gives «-acetyl-8-benzoyl-2 : 4-dibromophenyl- 
hydrazine, m. p. 158—159° (hydrolysable to acetic acid, benzoic acid, 
and 2:4-dibromophenylhydrazine), and the formation of this 
compound is attributed to acetylation of the imino group, followed 
by replacement of the methine bromine atom by hydroxyl; the 
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substance is synthesised by benzoylation of 2 : 4-dibromophenyl. 
hydrazine, yielding $-benzoyl-a-2 : 4-dibromophenylhydrazine, m. p. 
172°, and subsequent acetylation. By ammonia, (I) is converted 
into benzaldehyde-2 : 4-dibromophenylhydrazidine, m. p. 115° [hydro. 
chloride, m. p. 260° (decomp.)], which is also formed by the action 
of ammonia on w-chlorobenzaldehyde-2 : 4-dibromophenylhydrazone, 
m. p. 109° (prepared by bromination of w-chlorobenzaldehydephenyl- 
hydrazone). When (I) is treated with potassium cyanide it gives 
w-cyanobenzaldehyde-2 : 4-dibromophenylhydrazone, m. p. 139°, which 
is dimorphic; with phenylhydrazine, (I) yields dibromoformazyl- 
benzene, m. p. 173—174°, whilst the bright colour produced on 
heating the hydrazone with alcoholic potassium hydroxide is 
attributed to formation of a tetrabromoformazyl compound. 
When bromination of benzaldehydephenylhydrazone is carried 
out in presence of sodium acetate, the product is 3 : 6-diphenyl- 
1 : 4-di-p-bromophenyl-1 : 4-dihydro-1 : 2 : 4 : 5-tetrazine, m. p. 265° 
(yielding benzonitrile on distillation, either alone or with zinc dust, 
and on reduction giving p-bromoaniline), which is also obtained by 
similar bromination of benzaldehyde-p-bromophenylhydrazone or 
w-chlorobenzaldehydephenylhydrazone. But by bromination of 
benzaldehyde-2 : 4-dibromophenylhydrazone in presence of sodium 
acetate, the chief product is w-bromobenzaldehyde-2 : 4-dibromo- 
henylhydrazone, with only a little 3 : 6-diphenyl-1 : 4-di(2 : 4-di- 
omophenyl)-1 : 4-dihydro-1 : 2:4 :5-tetrazine, m. p. 255°, by 
treating benzaldehydephenylhydrazone in presence of sodium 
acetate with an increased amount of bromine, a mixture of these 
tetrazines is produced. It is suggested that in the presence of 
sodium acetate 1 mol. of the tetrazine is formed by elimination of 
2HBr from 2 mols. of the w-bromo compound. In the production 
of a tetrazine, the substituting action of the bromine and the 
formation of the heterocyclic ring cannot be regarded as separate 
and independent processes. F. M. H. 


Isomerism of the Oximes. XXII. Configuration of the 
Aldoximes. O. L. Brapy and G. BisHor (J. Chem. Soc., 1925, 
127, 1357—1362).—The generally accepted configuration of the 
aldoximes is based on Hantzsch’s assumption that cis-elimination 
of acetic acid takes place from the acetyl derivatives of the aldoximes. 
The case for trans-elimination in ethylenic compounds is reviewed 
and Meisenheimer’s view that the Beckmann change in ketoximes 
takes place in a trans and not a cis sense is discussed. The authors 
investigate the action of alkalis on the isomeric 2-chloro-5-nitro- 
_ benzaldoximes, and show that the so-called syn-isomeride is more 
readily converted through the unstable benzoisooxazole into the 
hydroxynitrile than the anti-isomeride. 2-Chloro-5-nitrobenzanti- 
aldoxime, m. p. 110°, gives no ionised chlorine when heated at 50° for 
4 hrs. with 0-25N-sodium hydroxide, whilst 2-chloro-5-nitrobenzsyn- 
aldoxime, m. p. 176°, yields 27% of its chlorine in an ionised form 
after 1 hr., 45% after 2 hrs., 53% after 4 hrs. Boiled with N-alkali 
for 30 mins., the anti-aldoxime gives a small amount of 5-nitro- 
salicylic acid on acidification. The syn-aldoxime is completely 
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converted into the nitrile. Assuming that ring formation occurs 
more readily when the hydroxyl group is vicinal to the halogenated 
benzene ring, this result involves the reversal of the Hantzsch 
configuration of the oximes in accordance with the views of Meisen- 
heimer, Beckmann, and von Auwers. The authors suggest that, 
pending further confirmation, the oximes should be termed «- and 
instead of syn and anti, that of which the acetyl derivative 
yields the nitrile on hydrolysis being designated the on ee 


Catalytic Hydrogenation of Nitriles under Reduced Pres- 
sure. Synthesis of Aldimines. V. GricNaRD and R. Escour- 
rou (Compt. rend., 1925, 180, 1883—1887).—«-Phenyl-B-imino- 
ethane (8-phenylacetaldimine), b. p. 212—214°/750 mm., is prepared 
by hydrogenation of phenylacetonitrile under reduced pressure in 
presence of platinum oxide or reduced nickel, and on hydrolysis 
with potassium hydroxide yields ammonia and phenylacetaldehyde. 
The imine hydrochloride, m. p. 180° (with sublimation), on exposure 
to air deposits colourless leaflets of phenylacetaldehyde-ammonia, 
m .p. 83—85° (sublimes). Benzaldimine, an unstable liquid, d* 1-009, 
n; 1-5725, obtained by hydrogenation in a vacuum of benzonitrile 
in presence of reduced nickel, yields an unstable hydrochloride 
described by Busch (A., 1896, i, 677). L. F. H. 


Nitration of the Carbonate and Ethyl Carbonate of m-Hydr- 
oxybenzaldehyde. F. A. Mason [with H. Jenkinson] (J. 
Chem. Soc., 1925, 127, 1195—1199).—m-Aldehydophenyl carbonate, 
m. p. 132—134°, is obtained in 90% yield by the action of carbonyl 
chloride on a solution of m-hydroxybenzaldehyde, in presence of 
the calculated amount of sodium hydroxide, together with sodium 
carbonate and sodium chloride. Nitration gives 4-nitro-3-aldehydo- 
phenyl carbonate, m. p. 194—198° (decomp.) with previous softening 
(yield 97%). On hydrolysis with sodium hydroxide, it is converted 


into 6-nitro-3-hydroxybenzaldehyde, m. p. 167°; methyl ether, 


m. p. 83°; monoacetyl derivative, m. p. 74°; triacetyl derivative, 
m. p. 120°; benzoyl derivative, m. p. 104—105°; phenylhydrazone, 
m. p. 185—195° (decomp.), giving a sodium salt, m. p. above 270; 
oxime, m. p. 179—180°; semicarbazone, decomp. 245—260°. 
m-Aldehydophenyl ethyl carbonate, b. p. 289—292°/760 mm. (with 
slight decomposition), 165—167°/20 mm., d 1-42, is obtained in 
95% yield by the action of ethyl chloroformate on m-hydroxy- 
benzaldehyde in presence of sodium hydroxide. Nitration yields 
a mixture containing 50% of 4-nitro-3-aldehydophenyl ethyl carbonate, 
m. p. 63—65°, which is hydrolysed to 6-nitro-3-hydroxybenzalde- 
hyde. F. M. H. 


Conversion of Trimethylgallic Acid into Trimethylgall- 
aldehyde [3 : 4: 5-Trimethoxybenzaldehyde]. A. Sonn and 
W. Meyer (Ber., 1925, 58, [B], 1096—1103; cf. Sonn and Miller, 
A., 1920, i, 58).—3: 4 : 5-Trimethoxybenz-p-toluidide, m. p. 154°, 
is converted by phosphorus pentachloride into the corresponding 
iminochloride, m. p. 108—109°, which by reduction with stannous 
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chloride and hydrogen chloride in ethereal solution affords the 
tin salt of the Schiff’s base, m. p. 122—124° (decomp.), convertible 
by sodium hydroxide into p-toluidino-3 : 4 : 5-trimethoxyphenyl- 
carbinol (or 3: 4 : 5-trimethoxybenzylidene-p-toluidine), m. p. 100— 
101° (hydrochloride, m. p. 90—91°). The latter substance is also 
obtained from 3 : 4: 5-trimethoxybenzaldehyde and p-toluidine in 
the presence of hydrochloric acid; it is converted by warm hydro- 
chloric acid into 3:4: 5-trimethoxybenzaldehyde. Similarly, 
3: 4: 5-trimethoxybenz-p-anisidide, m. p. 158-5°, gives successively 
the iminochloride, m. p. 105—106°, tin salt, m. p. 192°, and 
p-anisidino-3 : 4 : 5-trimethoxyphenylcarbinol, m. p. 111—112° 
(hydrochloride, m. p. 153—154°); the base is decomposed with some 
difficulty by 2N-sulphuric acid. Anilino-3 : 4 : 5-trimethoxyphenyl- 
carbinol (hydrochloride, m. p. about 165°) has m. p. 91-5—92°. The 
difficulties attendant on the preparation of 3: 4: 5-trimethoxy- 
benzaldehyde (cf. loc. cit.) owing to the stability of the carbinols 
can be avoided by the use of the benzyl- or methyl-amide of 
3:4:5-trimethoxybenzoic acid. Thus, 3:4: 5-trimethoxybenz- 
benzylamide, m. p. 140-5°, is converted through the iminochloride 
and tin salt, m. p. 180° (decomp.), into 3: 4: 5-trimethoxybenz- 
aldehyde in 51% yield. 3:4: 5-Trimethoxybenzmethylamide, m. p. 
135°, yields an iminochloride and a tin salt, m. p. 125° after softening. 
3:4: 5-Tribenzyloxybenzanilide, m. p. 178—179°, when similarly 
treated, gives a difficultly decomposable product in which the 
benzyl groups have been partly displaced. On the other hand, 
the iminochloride derived from 3: 4: 5-tribenzoyloxybenzanilide is 
reduced by ethereal stannous chloride to a Schiff’s base which 
readily yields 3:4: 5-tribenzoyloxybenzaldehyde, m. p. 127—128° 
(decomp. ). 

Reduction of benzhydroximyl chloride by stannous chloride and 
hydrogen chloride in ethereal solution yields benzylideneimine chloro- 
stannate, (CHPh:NH),,H,SnCl,, decomp. 240—260°, which is also 
obtained from benzaldoxime under similar conditions. Acetoxime 
gives the chlorostannate, (CMe,:NH),,H,SnCl,, m. p. 219—220° 
(decomp.), whereas benzophenoneoxime yields the chlorostannate, 
(CPh,:N-OH),,H,SnCl,, m. p. about 140°. Dibenzoylhydrazino- 
chloride is reduced to benzaldimine chlorostannate. H. W. 


Syntheses with 3 : 4 : 5-Trimethoxybenzaldehyde. A. Sonn 
[with E. W. Bitow, and W. Meyer] (Ber., 1925, 58, 
{B], condenses 
with methylamine in alcoholic solution, yielding 3 : 4 : 5-trimethoxy- 
benzylidenemethylamine, b. p. 181—192°/14 mm., which is catalyti- 
cally hydrogenated in the presence of colloidal palladium to 3 : 4 : 5- 
trimethoxybenzylmethylamine, b. p. 192°/17 mm. (hydrochloride, 
m. p. 178°; benzoyl derivative, m. p. 102°). 3:4: 5-T'rimethoxy- 

henoneoxime, m. p. 102°, is reduced by sodium amalgam to 
a-3 : 4: 5-trimethoxyphenylethylamine, b. p. ¥73—174°/17 mm. 
(hydrochloride, m. p. 214°; benzoyl derivative, m. p. 152°). 
w-Oximino-3 : 4 : 5-trimethoxyacetophenone, m. p. 95° (the sodium 
salt is described), is converted by stannous chloride and fuming 
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hydrochloric acid into w-amino-3 : 4 : 5-trimethoryacetophenone 
hydrochloride, m. p. 256° (decomp.). 

3:4: 5-Trimethoxybenzaldehyde condenses with hippuric acid 
in the presence of acetic anhydride and anhydrous sodium acetate 
at 100° to form 4(3’: 4’ : 5’-trimethoxybenzylidene)-2-phenyl- 
5-oxazolone, C[-CH , m. p. 194—195° after 
softening, which passes in alkaline solution into «-benzoylamino- 
8-3: 4: 5-trimethoxyphenylacrylic acid, m. p. 184°. The latter 
substance could not be reduced ; when treated with sodium hydroxide 
and methyl sulphate it is converted into «-benzoylmethylamino- 
8-3: 4: 5-trimethoxyphenylacrylic acid, m. p. 164°, which is reduced 
by sodium amalgam to «-benzoylmethylamino-8-3 : 4 : 5-trimethoxy- 
phenylpropionic acid, m. p. 116° after softening. 5-Nitrovanillin 
and hippuric acid yield 4(3’-nitro-5’-methoxy-4’ -acetoxybenzylidene)- 
2-phenyl-5-oxazolone, m. p. 230°, which when heated in alkaline 
solution affords 
acrylic acid, m. p. 233°. 3-Nitro-4 : 5-dimethoxybenzaldehyde, 
sodium acetate and acetic anhydride at 180° yield £-3-nitro- 
4: 5-dimethoxyphenylacrylic acid, m. p. 161°, which is converted by 
ferrous sulphate and ammonia and subsequently by hydrochloric 
acid into 8-3-amino-4 : 5-dimethoxyphenylacrylic acid hydrochloride, 
m. p. 204° (decomp.). 3:4: 5-Trimethoxybenzaldehyde, glycine 
anhydride, sodium acetate, and acetic anhydride afford 3: 6-di- 
(3’ : 4’ : 5’-trimethoxybenzylidene)-2 : 5-diketopiperazine, m. p. 255— 
256°, which is reduced to 3: 6-di(3’ : 4’ : 5'-trimethoxybenzyl)- 
2: 5-diketopiperazine, m. p. 230—231° after softening; the latter 
substance affords §-3:4:5-trimethoxyphenyl-«-alanine when 
heated with sodium or barium hydroxide. 

2-Hydroxy-4 : 6-dimethoxyacetophenone and 3 : 4 : 5-trimethoxy- 
benzaldehyde afford 2-hydroxy-4 : 6-dimethoxyphenyl 3:4: 5-tri- 
methoxystyryl ketone, m. p. 183°, which is converted by aqueous- 
alcoholic hydrochloric acid into the flavanone, 

|H,(OMe),* cH C,H,(OMe),, 
m. p. 173—174°, the oximino derivative, m. p. 210—211° (decomp.), 
of which is transformed by sulphuric and acetic acids into myricetin- 
5:7:3':4' : 5'-pentamethyl ether, m. 230°. H. W. 


Autoxidation of Organic Compounds. IV. Autoxidation 
of Ketens. H. K. Dyckernorr, H. W. 
and L. Ruzicka (Ber., 1925, 58, [B], 1079—1087 ; cf. this vol., i, 897, 
898).—Dimethylketen is converted by oxygen at a low temperature 
into an exceedingly unstable peroxide which, as judged from its 
physical properties, appears to be highly polymerised. In the 
presence of ether or ethyl acetate it decomposes slowly at the 
atmospheric temperature mainly into carbon dioxide and acetone 
with small amounts of polymerised substances. The formation of 
a& monoxide could not be established. Diethylketen behaves 
similarly to its lower homologue, but the peroxide is still less stable ; 
the isolation of peroxides of the higher aliphatic ketens is frequently 
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impossible, since their rate of decomposition exceeds that of form. 
ation. Phenylmethylketen yields a peroxide at —80° which is too 
unstable to permit investigation; autoxidation of phenylmethyl- 
keten at the atmospheric temperature gives acetophenone, carbon 
dioxide, and phenylmethylketen monoxide, decomp. 140—160°, 
which is probably a mixture of polymerides. A peroxide could not 
be obtained from diphenylketen at —80°; at the atmospheric 
temperature the production of benzophenone and carbon dioxide 
(the fission products of the mol-oxide) and, mainly, of keten oxides 
is observed, whilst, under particular conditions of autoxidation at a 
higher temperature, benzilide, m. p. 192—193:5, 
is formed ; the latter substance may be prepared by heating sodium 
diphenylchloroacetate in a vacuum at 125°. It is considered that 
the initial step in the change consists in the production primarily 


of a unimolecular, symmetrical mol-oxide, R,C<O>0, which 


immediately undergoes fission into carbon dioxide and ketone or 
becomes polymerised to a compound, 

the stability of which decreases as the weight of the alkyl group R 
increases or is replaced by phenyl; the same influence of groups 
on the stability of the product is observed with the polymeric 
malonic anhydrides. In addition, the unimolecular mol-oxides can 
lose oxygen with the formation of monoxides; the tendency towards 
decomposition in this direction increases in the order dimethyl., 
phenylmethyl-, diphenyl-keten. The keten oxides obtained by the 
autoxidation of diphenylketen are mixtures of amorphous com- 
pounds which can be separated into a fraction of high m. p. (above 
210°) insoluble in ether or acetone but giving a colloidal solution 
in benzene or chloroform, a fraction, m. p. 170°, soluble in ether or 
acetone, and a mixture of keten oxides soluble to some extent in 
light petroleum. All these products are converted by water or 
acetic acid into benzilic acid, by methyl alcohol into methory- 
diphenylacetic acid, m. p. 120—121°, and by aniline into anilino- 
diphenylacetic acid. When heated at 150—200°, they are con- 
verted in part into benzilide, the formation of which must be preceded 
by depolymerisation, since benzilide is itself stable below 250°. 
The less highly polymerised substances of lower m. p. and greater 
solubility are distinguished from the more highly polymerised 
products only by their greater reactivity. H. W. 


Beckmann Rearrangement. XIV. Distillation of the 
Sodium Salts of Oximes under Reduced Pressure. 6. 
Komatsv and T. Hrratpzumi (Mem. Coll. Sci. Kyoto, 1925, 8, 273— 
282).—When the sodium salt of a ketoxime is distilled under reduced 
pressure, some of it undergoes decomposition, yielding a nitrile and 
ammonia, sometimes accompanied by the ketone and by the acid 
corresponding with the nitrile. Thus the sodium salt of benzo- 
phenoneoxime gives benzonitrile and ammonia; the sodium salt of 
acetophenone oxime (+H,0) gives benzonitrile, ammonia, accto- 
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enone, benzoic acid, a nitrogenous substance, m. p. 186—196°, 
and a basic substance; the sodium salt of «-camphoroxime gives 
a-campholenonitrile, a trace of ammonia, and «-campholenic acid. 
Similarly, the sodium salt of isovaleraldoxime gives isovaleronitrile 
and ammonia, but the sodium salt of «-benzaldoxime (+-H,O) gives 
benzonitrile, ammonia, benzoic acid, benzamide, and a substance, 
m. p. 78—80°, i.e., the same products as are produced by the contact 
action of reduced copper. It is considered that in this decom- 
position of ketoximes the acid amide is formed intermediately, and 
owes its conversion into nitrile to the power of sodium to give up 
electrons. The following stages are postulated: RR’C-NONa — 
RC(ONa):-NH —> RC:N and also RC(ONa):NH —> HC(ONa):NR —> 
CNR— RC:N. In confirmation of this view, it is shown that the 
sodium salt of benzamide when heated under reduced pressure is 
converted into benzonitrile and ammonia. F. M. H. 


Derivatives of Semioxamazide. III. F. J. Witson and 
E. C. Pickertna (J. Chem. Soc., 1925, 127, 965—967).—It is 
considered that on heating a ketonic semioxamazone there are first 
produced oxamide and the ketonic oxalyldihydrazone, which 
subsequently yields cyclooxalylhydrazide and a ketazine. Thus 
acetophenonesemioxamazone at 215° is converted into oxamide, 
acetophenoneoxalyldihydrazone, m. p. 250° (also prepared by boiling 
an alcoholic solution of acetophenone and oxalyldihydrazide in 
resence of iodine), cyclooxalylhydrazide, and phenylmethylketazine. 
By heating ethyl acetoacetate semioxamazone at 130—135° are 
formed oxamide, cyclooxalylhydrazide, and 3 : 4-dimethyl-1 : 2- 
pyrazo-6 : 7-pyrone, m. p. 247°, which would be expected on the 
theory that the intermediate product is ethyl oxalylbishydrazone- 
acetoacetate (cf. Biilow and Lobeck, A., 1907, i, 301; Biilow and 
Schaub, A., 1908, i, 579; Wolff and Schreiner, A., 1908, i, 291). 
The action of heat on the semioxamazones of dibenzyl ketone, 
acetone, and methyl ethyl ketone, leads respectively to dibenzyl- 
ketazine, dimethylketazine, and methylethylketazine, together 
with oxamide and cyclooxalylhydrazide. F. M. H. 


Action of Diazomethane on Some Aromatic Acyl Chlorides. 
III. Mechanism of the Reaction. H. H. Lewis, M. NIeREn- 
STEIN, and E. M. Ricu (J. Amer. Chem. Soc., 1925, 47, 1728—1732). 
—The low yield of w-bromoacetophenone obtained by the action of 
diazomethane on benzoyl bromide (Clibbens and Nierenstein, T., 
1915, 107, 1492) is due to the formation of 3 : 6-dibromo-3 : 6-di- 
phenyl-1 : 4-dioxane cf hBr-O-CH, m. p. 159° (picrate, m. p 

217°), in 62% of the theoretical yield. The constitution of this 
substance is shown by its conversion into 3 : 6-diphenyl-1 : 4-di- 
oxane, m. p. 103° (picrate, m. p. 227°), which yields phenylethylene 
glycol on hydrolysis, and by its resemblance to dioxane (diethylene 
ether, Faworsky, A., 1907, i, 274). The high yields of w-chloro- 
acetophenones obtained from acyl chorides are attributed to the 
greater mobility of the chlorine as compared with the corresponding 


m- 
00 
yl. 
on 
ot 
‘ic 
le 
es 
a 
° 
m 
t 
y 
h 
r 
l 
3 


i. 936 ABSTRACTS OF CHEMICAL PAPERS. 


bromine atom. Thus triphenylacetyl chloride, in which the 
chlorine atom is very immobile (cf. Schmidlin and Hodgson, A., 
1908, i, 170), gives a 92% yield of 3: 6-dichloro-3 : 6-di[tripheny]- 
methyl]-1 : 4-dioxane, whilst phenylacetyl chloride gives an 87% 
yield of benzyl chloromethyl ketone (acetate, m. p. 131°) and 
diphenylacetyl chloride an 82% yield of diphenylmethyl chloromethyl 
ketone (m. p. 91—92°, acetate, m. p. 147°), results which agree with 
the relative mobilities of the chlorine atom in these three compounds 
as measured by their reactivity with 5% potassium hydroxide 
solution (cf. Schmidlin and Hodgson, loc. cit.). These results favour 
the Oliveri-Mandala interpretation (A., 1922, i, 994) of the action 
of diazomethane on acy! chlorides and are opposed to Staudinger’s 
theory (A., 1922, i, 238). 

3 : 6- Dichloro -3 : 6 - di{triphenylmethyl]-1:4-dioxane, yellow 
needles, has m. p. 167° (picrate, m. p. 249—251°); 3: 6-diftri- 
phenylmethyl]-1 : 4-dioxane, has m. p. 133° (decomp.) (picrate, m. p. 
259—263°), and on hydrolysis gives (71% yield) «-triphenylmethyl- 
ethylene glycol, m. p. 116° (di-p-nitrobenzoate, m. p. 192—194° 
[decomp. }). R. B. 


Action of Organo-magnesium Compounds on Nitriles. M. 
JASPERS (Bull. Soc. chim. Belg., 1925, 34, 182—187; cf. A., 1924, i, 
853).—Magnesium ethyl bromide reacts with o-toluonitrile to yield 
o-tolyl ethyl ketone and o-tolylethylketimine, b. p. 105°/15 mm., 
d® 0-974, n® 1-5103, hydrochloride, m. p. 175—177°. If the product 
of the reaction is treated directly with gaseous hydrogen chloride in 
ether solution, the yield of ketimine (as its hydrochloride) is 94°, but 
distillation of the product causes a large amount of polymerisation. 
When heated at 180°/30—50 mm. (Moureu and Mignonac, A., 
1914, i, 1076), the ketimine is converted into its dimeride, 3 : 6-di- 
tolyl-4 : 5-dimethylhexahydro-1 : 2-diazine, m. p. 120°. Magnesium 
methyl bromide similarly yields o-tolylmethylketimine (35%), b. p. 
95°/15 mm., d? 0-959 (hydrochloride, m. p. 183—185°), o-tolyl 
methyl] ketone (20%), and some unchanged nitrile (8%). Magnesium 
benzy1 chloride yields o-tolylbenzylketimine (87%), b. p. 185°/12 mm., 
d® 1-0719 (hydrochloride, m. p. 230—233°), toluene, some unchanged 
nitrile (27%), and a little dibenzyl; whilst magnesium phenyl 
bromide yields o-tolylphenylketimine (85%), b. p. 165°/12 mm., d? 
1-073 (hydrochloride, m. p. 215—218°), benzene, unchanged nitrile 
(15%), and a small quantity of diphenyl. On heating at 185°/35 
mm., the ketimine is converted into the ketisoketimine, b. p. 250— 
260°/1 mm. J. W. Bz 


Interaction of Thiocyanogen with Unsaturated Compounds. 
F. CHALLENGER and T. H. Bort (J. Chem. Soc., 1925, 127, 1039— 
1042; cf. ibid., 1923, 123, 1055).—When thiocyanogen reacts with 
styryl methyl ketone in dry ethereal solution in the dark (or by 
reaction of styry! methyl ketone, iodine, and mercuric thiocyanate 
in ethereal solution) the product is «-thiocyanostyryl methyl ketone, 
m, p. 119°; a probable intermediate compound is 

SCN-CHPh-CH(SCN)-COMe. 
It is reduced by zinc dust and water to benzylacetone, together with 
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traces of a substance, m. p. 157°; with bromine in carbon disulphide, 
it yields a dibromide, m. p. 138° (decomp.); it is oxidised by 
potassium permanganate to potassium sulphate, benzoic acid, and 
traces of a fatty acid, whilst with bromine and potassium hydroxide 
it gives cinnamic acid. The alternative formula 
CHPh:CH-CO-CH,°SCN 

is improbable and is further discountenanced by preparation from 
distyryl ketone of a substance, m. p. 151°, containing two thiocyano 
groups. The bromostyryl methyl ketone of Ruhemann and Watson 
(T., 1904, 85, 456) probably possesses the «-structure. Carvone and 
thiocyanogen yield a compound, m. p. 254°, with only one thiocyano 
group. When styryl methyl ketone dibromide is boiled with 
alcoholic potassium thiocyanate, the ketone is 


(Phenylbenzylglyoxal). C. 
DurraIssE and H. Mourev (Compt. rend., 1925, 180, 1946—1949; 
ef. Widman, A., 1916, i, 406).—z«y-Diphenylpropan-«$-dione, 
which is dimorphous, m. p. 67° and 90°, undergoes auto-oxidation 
in air, yielding benzoic acid and two substances, m. p. 194° and 236°, 
respectively, and yields coloured sodium, copper, zinc, uranium, 
antimony, and lead derivatives. On treatment with antimony 
trichloride the diketone yields a yellow salt, m. p. 179—180°, to 
which the constitution COPh-C(OSbCl,):-CHPh is assigned. With 
hydroxylamine the diketone gives a dioxime, m. p. 220°, a known 
monoxime, oximinobenzylacetophenone, COPh:C(NOH)-CH,Ph, 
and an isomeride of the latter, m. p. 114—115°. Onslow distillation 

lline «y-diphenylpropane-«$-dione passes into a liquid isomeride, 
b. p. 191—192°/15 mm., giving the same metallic derivatives as the 
crystalline diketone, which is regenerated on treating these metallic 
derivatives with acids. It is suggested, on the basis of experiments 
with the Grignard reagent, that the crystalline isomeride is the 
enolic form whereas the liquid isomeride consists entirely or in 

of the diketonic form. Stereoisomerism might also account 
or the phenomenon. 


Organo-metallic Compounds of Aluminium. IV. Action 


‘of Acid Chlorides. P. LEoNz (Atti R. Accad. Lincei, 1925, 


[vi], 4, 443—445; cf. this vol., i, 677)—The action of benzoyl 
chloride on aluminium ethy] iodide in ethereal solution yields ««-di- 
benzoylethane, a small proportion of propiophenone, and ethane, the 
last er resulting ses 4 decomposition of some of the aluminium 
ethy] iodide by the hydrochloric acid formed during the a 


o-Phenylacetyldeoxybenzoin, its Conversion into Sub- 
stituted Naphthalenes and Attempted Preparation of further 
o-Phenylene Derivatives. R. Weiss and L. SONNENSCHEIN 
(Ber., 1925, 58, [B], 10483—1047).—The action of magnesium benzyl 
chloride in ethereal solution on isobenzylidenephthalide leads to 
the production of o-phenylacetyldeoxybenzoin, 

m. p. 146—150°, which is converted by the protracted action of 


he 

bis 

id 

yl 

1s 

le 

Ir 

n 

1 

q 

| 


i. 938 ABSTRACTS OF CHEMICAL PAPERS. 


sodium ethoxide into 2: 3-diphenyl-«-naphthol, m. p. 128—131° 
(acetyl derivative, m. p. 161—163°). The naphthol is oxidised by 
sodium dichromate in the presence of acetic acid to 2 : 3-diphenyl- 
a-naphthaquinone, m. p. 140—142°. The action of amyl nitrite on 
o-phenylacetyldeoxybenzoin in the presence of sodium ethoxide 
yields 4-hydroxy-1-benzoyl-3-phenylisoquinoline, m. p. 193° (decomp.). 
The constitution of the latter compound rests on its ability to yield 
an acetyl derivative (+0-5H,O), m. p. 138- 141°, from which it is 
regenerated by alcoholic potassium hydroxide and on its conversion 
by warm amyl nitrite into a compound which is regarded as 2: 5. 
dibenzoyl-3 : 4-benzofuran, m. p. 233—234° (decomp.), since it is 
transformed by alcoholic potassium hydroxide (by a type of benzilic 
acid transformation) into o-phenylenediphenyldiglycollomonolactone, 


CPh(CO,H)— ° 
C,H,< OH) ) ™ 206—207° (decomp.) [monomethyl 
ester, m. p. 204—206°]. H. W. 


Laboratory Preparation of p-Benzoquinone. R. Craven 
and W. A. T. Duncan (J. Chem. Soc., 1925, 127, 1489).—Pure 
p-benzoquinone is conveniently prepared by oxidation of quinol 
(66 g.) in ice-cold 60% acetic acid solution (300 c.c.) by slow addition 
of chromic anhydride (84 g.) in 30% acetic acid (200 c.c.), keeping 
the temperature below 10°. M. J. 


4 : 5-Diamino-o-benzoquinone and Derivatives. E. Horny 
(Helv. Chim. Acta, 1925, 8, 275—280).—Triacetamidopyrocatechol 
(Kehrmann and Hoehn, this vol., i, 560) is partly hydrolysed 
by the action of cold dilute sodium hydroxide and when the 
soluble product, without isolation, is treated with potassium nitrite 
and acetic acid at 0°, 5-nitroso-4-acetamidopyrocatechol (decomp. 
230°) is obtained. This is reduced by stannous chloride in alcoholic 
solution to 4 : 5-diaminopyrocatechol, an easily oxidised substance, 
the hydrochloride and tetra-acetyl derivative (m. p. 224—225°) of 
which are described. When the base, in weakly ammoniacal 
solution, is oxidised by air, brown needles of 4 : 5-diamino-o-benz0- 
quinone (decomp. 290—295°) are precipitated. A table is given 
showing how this compound compares with its two known isomerides. 
It interacts with phenyl-o-phenylenediamine in alcoholic solution 
containing hydrochloric acid to give 2 : 3-isophenosafranine (2 :3- 
diamino-5-phenylphenazonium), the orange nitrate and perchlorate 
and the chloroplatinate of which are described. 

When 4-acetamido-o-benzoquinone (Kehrmann and Hoehn, loc. 
cit.) is treated with aniline in alcoholic solution at 50°, dianilino- 
quinoneanil (Jackson and Koch, A., 1898, i, 518) is produced, the 
acetamido group also being displaced. W. A. S. 


Derivatives of 2:3-Diamino-1:4-naphthaquinone. K. 
Fries and K. Bituie (Ber., 1925, 58, [B], 1128—1138).—The 
activity of the halogen atom of 3-chloro-2-amino-1 : 4-naphtha- 
quinone or its N-aryl or alkyl derivatives is so greatly enhanced 
by acetylation of the basic group that derivatives of 2 : 3-diamino- 
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|: 4-naphthaquinone are readily prepared from the chloro compound 
(cf. Fries and Ochwat, A., 1923, i, 842). 

2-Acetamido-3-anilino-1 : 4-naphthaquinone, m. p. 200°, prepared 
from 3-chloro-2-acetamido-1 : 4-naphthaquinone and aniline in boil- 
ing alcoholic solution, is converted when melted, when boiled with 
alcoholic ammonia or potassium hydroxide or with concentrated 
acids, into 3-phenyl-2-methyl-lin-naphthiminazole-4 : 9-quinone, 


>CMe, m. p. 239°. The same change is effected 


by sodium nitrite in the presence of boiling glacial acetic acid, 
whereas in cold solution 2-acetamido-3-N-nitrosoanilino-1 : 4-naphtha- 
quinone, m. p. 129°, is produced. 3-Chloro-2-acetanilido-1 : 4- 
naphthaquinone, m. p. 135°, and ammonia in the presence of boiling 
benzene afford 3-amino-2-acetanilido-1 : 4-naphthaquinone, m. p. 
187°; removal of the acetyl group from this compound by acids 
or alkalis leads very readily to the production of 3-phenyl-2-methyl- 
lin-naphthiminazole-4 : 9-quinone. 2-Anilino-3-acetanilido-1 : 4- 
naphthaquinone, m. p. 157°, on the other hand, is hydrolysed by 
cautious treatment with alcoholic potassium hydroxide to 2: 3- 
dianilino-1 : 4-naphthaquinone. 3-Phenyl-2-methyl-lin-naphth- 
iminazole-4 : 9-quinone is reduced by zinc dust and acetic acid to 
4: 9-dihydroxy-3-phenyl-2-methyl-lin-naphthiminazole, m. p. 157° 
(decomp.) after softening at 100° (diacetyl derivative, m. p. 182°). 
3-8-Naphthyl-2-methyl-lin-naphthiminazole-4 : 9-quinone has m. p. 
222°. 3-Chloro-2-N-nitrosoanilino-1 : 4-naphthaquinone, m. p. 126°, 
is conveniently prepared by addition of sodium nitrite to a sus- 
pension of 3-chloro-2-anilino-1 : 4-naphthaquinone in glacial acetic 
acid. The nitroso group is removed with re-formation of the 
parent material when the compound is treated with o- or m-toluidine, 
mono- or di-methylaniline, p-nitro- or p-chloro-aniline, 8-naphthyl- 
amine or phenylhydrazine whereas with aniline, p-toluidine, p- 
phenylenediamine, or p-anisidine the chlorine atom is almost exclu- 
sivelyreplaced. With «-naphthylamine and o-phenylenediamine both 
reactions occur, the former preponderating. 3-Chloro-2-N-nitroso-p- 
toluidino-1 :4-naphthaquinone, m. p. 140° after softening and darkening 
at 115°, 3-chloro-2-N-nitroso-p-anisidino-1 : 4-naphthaquinone, m. p. 
177° (decomp.) after softening, and 3-chloro-2-N-nitroso-8-naphthyl- 
amino-1 : 4-naphthaquinone, m. p. about 180° after blackening at 
150°, are also described. 3-Chloro-2-N-nitrosoanilino-1 : 4-naphtha- 
quinone and alcoholic sodium hydroxide yield 2-anilino-3-hydroxy- 
1:4-naphthaquinone, m. p. 212° after softening, which is also 
obtained from 2-amino-3-anilino-1 : 4-naphthaquinone and concen- 


‘trated sulphuric acid and from 2-amino-3-N-nitrosoanilino-l : 4- 


naphthaquinone or the 2-anilino-3-N-nitrosoanilino derivative and 
alcoholic sodium hydroxide. 2-$-Naphthylamino-3-hydroxy-1 : 4- 
naphthaquinone has m. p. 228° after much softening. 3-Amino- 
2-N-nitrosoanilino-1 : 4-naphthaquinone, m. p. 138° (decomp.), is 
reduced by stannous chloride and glacial acetic acid to 2-amino-3- 
anilino-1 : 4-naphthaquinone, m. p. 197°, and is transformed by 
boiling glacial acetic acid into 1-phenyl-lin-naphthatriazole-4 : 9- 
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quinone, SN, m. p. 241°. L-p-Tolyl-lin-naphtha. 


triazole-4 : 9-quinone has m. p. 212°. 3-Chloro-2-N-nitrosoanilino. 
1 : 4-naphthaquinone and aniline yield 2 : 3-dianilino-1 : 4-naphtha- 
quinone (see above); the diacetyl derivative, decomp. above 240°, 
is described. The quinone is converted by cautious treatment 
with zinc dust and acetic anhydride into 2 : 3-dianilino-1 : 4-di. 
acetoxynaphthalene, m. p. 243° (decomp.), and by more protracted 
treatment with the same reagents into 2 : 3-diacetanilido-1 : 4-di- 
acetoxynaphthalene, m. p. 245° (decomp.) after darkening at 220°; 
either compound is readily hydrolysed in the presence of air to 
dianilinonaphthaquinone. The latter compound is converted by 
concentrated sulphuric acid into phenyl-di-3(2-anilino-1 : 4-naphtha- 
quinonyl)-amine, m. p. 268°. 2-Anilino-3-p- 
anisidino-1 : 4-naphthaquinone, m. p. 180°, p-toluidino-p-anisidino- 
1:4-naphthaquinone, m. p. 170°, p-toluidino-m-toluidino-1 :4-naphtha- 
quinone, m. p. 155°, di-p-toluidino-1 : 4-naphthaquinone, m. p. 179°, 
and anilino-p-aminoanilino-\ : 4-naphthaquinone, m. p. 197°, are 
described incidentally. 3-Chloro-2-acetanilido-1 : 4-naphthaquinone 
and ethyl sodioacetate yield ethyl «-2-acetanilido-1 : 4-naphtha- 
quinonyl-3-acetoacetate, m. p. 
160°, whereas 3-chloro-2-acetamido-1 : 4-naphthaquinone gives ethyl 
a-2-acetamido-1 : 4-naphthaquinonyl-3-acetoacetate, m. p. 


Reduction of the Bromoanthraquinones. E. DE B. Barnett 
and J. W. Coox (J. Chem. Soc., 1925, 127, 1489—1490).—Reduction 
of the chloroanthraquinones with zinc dust and ammonia gives the 
corresponding chloroanthracenes, except in the case of 1:2:3:4- 
tetrachloroanthraquinone, which gives 2 : 3-dichloroanthracene. 1- 
and 2-Bromo- and 2 : 3-dibromoanthraquinone give only anthracene. 
2 : 3-Dibromoanthraquinone, m. p. 283° (cf. Meyer and Zahn, Annalen, 
1913, 396, 174, m. p. 269—270°), is obtained by oxidation of 
2:3:9:10-tetrabromoanthracene, m. p. 274° (cf. Meyer and Zahn, 
loc. cit., m. p. 265—266°). This compound is obtained by the 
action of alcoholic potassium hydroxide on 9 : 10-dibromoanthracene 
tetrabromide which, when suspended in cold pyridine, gives 2 : 9 : 10- 
tribromo- and 2: 3: 9: 10-tetrabromo-anthracene. M. J. 


Constitution and Molecular Magnitude of the Hydroxy- 
camphors. P. Karrer and N. TaKkasnHima (Helv. Chim. Acta, 
1925, 8, 242—244).—The methyl ether of «-hydroxycamphor has 
no pronounced odour and might therefore be expected to have an 
abnormal molecular weight. That both it and its parent (cf. 
Manasse, A., 1903, i, 42) are, in fact, associated is shown by the 
following determinations carried out by the cryoscopic method in 
various solvents. The methyl ether (C,,H,,0,=182-1) has M.W. 
about 348 in bromoform, 322 in benzene, and 358 in camphor. 
a-Hydroxycamphor (C,)H,,0,=168-1) has M.W. about 350 in 
bromoform and 199 in benzene. The corresponding figures for 
8-hydroxycamphor are 380 and 223 and those for “ para ’’-hydroxy- 
camphor (Bredt and Goeb, A., 1921, i, 257) are 457 and 169. These 
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three compounds are too sparingly soluble in camphor for deter- 
minations to be made in that solvent. It will be observed that 
“para ’-hydroxycamphor is associated only in bromoform. The 

above methyl ether yields neither semicarbazone 
CH,(Me-C’OMe nor phenylhydrazone. For this reason it is con- 
| CMe, [0 sidered te have a cycloacetal formula (annexed). 
(H,-CH--CH Its parents (both the «- and 8-hydroxy compounds 

yield the same ether) are to be formulated in a 
similar fashion. Their behaviour is compared with that of the 
simpler compounds described by Bergmann (A., 1924, i, 1042). 

W. A. S. 


Camphor Oils. II. Reaction of Japanese Acid Clay to 
Camphor White Oil. K. Ono (Mem. Coll. Sci. Kyoto, 1924, 
A., 7, 349—360).—The distillate obtained by heating camphor 
white oil with Japanese clay was washed and fractionated. Con- 
densates were obtained from below 100° to above 350°, showing 
steady rises in specific gravity and refractive index with the boiling 

int. Benzene, p-menthane, and p-cymene were identified in the 

tions, the largest of which was obtained at 170—180°. The 
largest fraction obtained by distillation of the product of the action 
of the clay on d-limonene also boiled at 170—180°; it contained a 
hydrocarbon, Cj presumably p-menthane, and by nitration and 
oxidation yielded o-nitro-p-hydroxyisopropylbenzoic acid. The 
action of the clay on cineole also gave an oil of which the largest 
fraction distilled at 170—180° ; this fraction also contained p-cymene 
and p-menthane. 8. I. L. 


Alcohols of the Hydroaromatic and Terpene Series. IV. 
a and §-Fenchyl Alcohols and Derived Esters. J. KENYON 
and H. E. M. Priston (J. Chem. Soc., 1925, 127, 1472—1487).— 
Reduction of d-fenchone yields two stereoisomeric /-rotatory fenchyl 
alcohols, separated through their hydrogen phthalates and p-nitro- 


_benzoates. Although of the same sign, their rotatory effects are, 


in some degree, opposite in character. The «-neutral esters are of 
considerably higher J-rotatory power than the parent alcohol; in 
the 8-series, the esterification effect is in the reverse direction. 
The effect of solvents on the rotatory power of the alcohols and 
their derivatives is also in opposite directions in the two cases. 
In the temperature-rotation curves, the value for the §-alcohol 
reaches a maximum and falls slowly, whilst that for the «-alcohol 
reaches a minimum and rises. 

Because of the similarity in structure of the camphor and fenchone 
molecules, simple esters of borneol and isoborneol have been studied 
in parallel with the «- and §-fenchyl esters. Tables are given 
showing the specific rotatory powers of the four alcohols and their 
derivatives in the homogeneous state over a wide range of temper- 
ature and in solution. Under the conditions employed, all four 
series show simple rotatory dispersion. Refractive indices and 
densities are also given. The curve connecting the specific rotatory 
powers of the bornyl esters with the number of carbon atoms in 
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the acyl chain is similar in character to that for the correspondi 
«-fenchyl esters. Those for the isobornyl and 8-fenchyl esters show 
a similar correspondence. The temperature-rotation curves are 
similarly related, the rotatory powers in all cases decreasing regularly 
with rise of temperature. Thus, in general, the borny] and isoborny] 
esters bear the same relation to each other as do the «- and $-fenchy]l 
esters. 

The authors give further evidence for regarding isoborneol as a 
geometrical isomeride of borneol rather than as a tertiary alcohol, 
as in the accepted formula, adducing its ready esterification with 
phthalic anhydride and its easy resolution as contributory evidence. 

Physical constants are given for the following esters of «-fenchyl 
alcohol: formate, b. p. 97°/21 mm.; acetate, b. p. 99°/19 mm.; 
propionate, b. p. 115°/21 mm.; n-butyrate, b. p. 127°/21 mm.; 
n-valerate, b. p. 135°/15 mm.; n-hexoate, b. p. 152°/17 mm.; 
n-heptoate, b. p. 160°/16 mm.; n-octoate, b. p. 176°/25 mm.; n- 
nonoate, b. p. 185°/16 mm.; laurate, b. p. 207—209°/14 mm.; 
myristate, b. p. 190—195°/2 mm.; and of 8-fenchyl alcohol : formate, 
b. p. 83:5°/11 mm.; acetate, b. p. 90°/12 mm.; propionate, b. p. 
102°/11 mm.; n-butyrate, b. p. 112°/16 mm.; of l-borneol, formate, 
b. p. 94°/14 mm.; acetate, b. p. 103°/14 mm.; propionate, b. p. 
114°/12 mm.; n-butyrate, b. p. 125°/15 mm.; n-valerate, b. p. 
136°/12 mm.; of d-isoborneol, formate, b. p. 94°/15 mm.; propion- 
ate, b. p. 119°/16 mm.; n-valerate, b. p. 138°/14 mm.; and of 
l-isoborneol, acetate, b. p. 112°/17 mm.; n-butyrate, b. p. 125°/14 mm. 

Rotatory powers are also given for «-fenchy] hydrogen phthalate, 
(magnesium salt, m. p. 290—295°), B-fenchyl hydrogen phthalate, m. p. 
153°, a-fenchyl p-nitrobenzoate, m. p. 108—109°, 6-fenchyl] p-nitro- 
benzoate. «-Fenchyl p-chlorobenzoate has m. p. 73—74°. M. J. 


Catalytic Action. XV. Catalytic Activity of Reduced 
Copper. II. S. Komatsu and M. Kurata (Mem. Coll. Sci. 
Kyoté, 1925, 8, 147—153).—After passing menthol over reduced 
copper at 200° or 300°, the product was fractionally distilled and 
the volume of evolved hydrogen measured. The amounts of cymene 
and menthene in the fraction boiling up to 180° were determined by 
refractive index measurements; the fraction, b. p. 200—220°, con- 
sisted of menthol together with menthone, which was converted 
into its oxime, which varied in rotatory power according to the 
conditions of the experiment (cf. following abstract). The fraction, 
b. p. >220°, is regarded as thymol. When cupric oxide is prepared 
from — nitrate or basic cupric nitrate, the reduced copper acts 
principally as an oxidising agent, but that obtained from cupric 
sulphate gives copper which behaves as an oxidising and on 
agent, or as a dehydrating agent only, according to the method o 
preparation. Thus menthene is prepared by using, at 300°, copper 
which has been obtained from cupric oxide produced by the action 
of an equivalent of sodium hydroxide on cupric sulphate, whilst 
menthone is prepared by using, at 200°, copper which has been 
obtained from cupric oxide produced by the action of an excess of 
sodium hydroxide on cupric nitrate or sulphate. Ketone formation 
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js favoured by a temperature of 200—245° and thymol formation 
occurs at 300°. F. M. H. 


Camphor Series. VII. Catalytic Formation of Menthols 
and Menthones from I-Menthol. 8S. Komatsu and M. Kurata 
(Mem. Coll. Sci. Kyoto, 1925, 8, 247—252)—When I-menthol is 

ed over reduced copper, it gives menthone, the oxime of which 
varies in rotatory power according to the method of preparation of 
the catalyst and the reaction temperature. When the copper is 
prepared by reduction at 200° of cupric oxide obtained from cupric 
nitrate and ammonia, and the reaction temperature is 250—260°, 
the menthone in the distillate gives (a) a solid oxime, m. p. 84°, 
hydrolysable to r-menthone (characterised by its semicarbazone 
and by reduction to menthol) and (b) a liquid oxime, described as 
yielding semicarbazones, separable by fractional crystallisation, of 
d-isomenthone, J-menthone, and r-isomenthone. To explain the 
production of these isomeyides, it is supposed that piperitone is 
roduced intermediately. After treatment of the menthones with 
ydroxylamine, the residual menthols in the distillate are converted 
into their hydrogen phthalates and fractional crystallisation of 
these esters and purification through their magnesium salts leads 
to the conclusion that, besides /-menthol, there are present r-menthol, 
r-neomenthol, and d-neomenthol, although these were not actually 
identified. F. M. H. 


Higher Terpene Compounds. XXIV. Ring Formation 
in Sesquiterpenes. Complete Synthesis of Bisabolene and 
of a Hexahydrocadaline. L. Ruzicka and E. Caparo (Helv. 
Chim. Acta, 1925, 8, 259—-274)—The analogy between nerolidol 
and linalool, already emphasised (cf. VIII, A., 1923, i, 691), sug- 
gests that the former should undergo intramolecular condensation 
toa monocyclic sesquiterpene under appropriate conditions. Such 
condensation does, in fact, take place, as the results described 
below show, and nerolidol may justly be termed the “linalool of 
the sesquiterpene series.”” Already it has been found (loc. cit., IX) 
that synthetic di-nerolidol is converted, like its naturally occurring 
prototype, into farnesol and (probably) farnesene by the action 
of hot acetic anhydride. When the aliphatic sesquiterpene 
(farnesene) so obtained is treated with cold acetic acid and a little 
sulphuric acid for 15 hrs., a large proportion is transformed into 
the acetate (b. p. 120°/5 mm., d}° 0-9221, ni§ 1-4781) of a monocyclic 
sesquiterpene alcohol, most probably «-bisabolol, 


CMe, 


b. p. 105—110°/0-5 mm., dj’ 0-9093, njj 14871. When this com- 
pound is treated in ethereal solution with hydrogen chloride, it 
affords bisabolene trihydrochloride, m. p. 79—80°, identical with 
that formed from natural bisabolene (see below). 

Moreover, when synthetic di/-nerolidol (loc. cit.) is treated directly 
with acetic and sulphuric acids (as above) it yields farnesene 
and a mixture of farnesol and bisabolol, eventually separated by 
treating the appropriate hydrolysed fractions nos phthalic 
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anhydride (cf. Ruzicka and Stoll, A., 1924, i, 531). The latter does 
not react with phthalic anhydride; from it bisabolene trihydro. 
chloride was again obtained. 

A similar conversion is brought about by the action of cold 90% 
formic acid. From the product on this occasion farnesene con- 
taining a little bisabolene, farnesol (b. p. 156°/12 mm., dj° 0-8945, 
n}3 1-4897; it yielded a farnesol which afforded a semicarbazone, 
m. p. 132°, identical with that prepared from musk kernel oil), 
and bisabolol (b. p. 154—156°/12 mm., dj$ 0-9216, nj} 1-4939) were 
eventually isolated. This specimen of bisabolol likewise gave 
bisabolene trihydrochloride. When this synthetic bisabolene tri- 
hydrochloride is heated with acetic acid and sodium acetate it 
affords a monocyclic sesquiterpene the constants of which (b. p. 
133—134°/12 mm., d? 0-8717, nj 1-4923) compare satisfactorily 
with those of natural bisabolene. The bisabolene trihydrochloride 
isolated for comparison with that obtained synthetically was pre- 
pared from an appropriate fraction (b. p. 110—140°/12 mm.) of 
opopanax oil. As bisabolene may contain three («, @, and y) 
isomerides : 


CMe CH. t CH, CMe CH, 
2 2 2 2 2 
CH CH CH CH CH CH 
CMe, CMe, CMe, 
a B Y 


it is not easy to make a more rigorous comparison of the synthetic 
and natural products. 

It would be expected that more drastic treatment of nerolidol 
would convert it into a dicyclic sesquiterpene. Actually when 
synthetic dl-nerolidol is treated with formic acid, at first as above 
and later at the b. p., there is obtained, besides a large amount of 
polymerised products, a mixture of dicyclic sesquiterpenes, one 
fraction of which (b. p. 125—126°/12 mm., d}* 0-9160, nj} 1-5089) 
possesses properties very similar to those of naturally occurring 
hexahydrocadalene. The product gave no crystalline hydrochloride, 
but when dehydrogenated by heating with sulphur it afforded an 
oil (b. p. 120—165°/12 mm.) which on redistillation gave three 
fractions, all of which yielded cadalene picrate (m. p. 115°) and 
styphnate (m. p. 139°), identical with authentic specimens obtained 
via natural cadinene and synthetic cadalene (Ruzicka and Seidel, 
A., 1922, i, 562). When synthetic nerolidol is treated with hydrogen 
chloride in ether at 0° farnesene tetrahydrochloride is produced. 
This proves that no ring formation takes place under these con- 
ditions and that when bisabolene trihydrochloride is obtained by this 
means from a natural product it is derived from bisabolene already 
present. The above farnesene tetrahydrochloride is conve 
by the action of alcoholic potassium hydroxide into an oil which, 
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however, contains chlorine. The above results support Ruzicka 
and Stoll’s hypothesis (A., 1923, i, 119) of the formation of sesquiter- 
penes in nature by condensation of isoprene. W. A. S. 


Travancore Essential Oils. V. Essential Oil from 
Ageratum conyzoides, Linn. (Appa Grass). K. L. 
(J. Indian Chem. Soc., 1925, 1, 273—276).—Appa grass (Ageratum 
conyzoides) on steam distillation yields a heavy essential oil of 
nauseating odour (yield 0-16% of the dried grass) which on fraction- 
ation is found to consist mainly of a compound, C,.H,,0., b. p. 204— 
206°/756 mm., 130—135°/19 mm., d? 1-019, ni 1-5298, which is 
under investigation. J. W. B. 


@-Amyrin from Manila Elemi Resin. III. A. 
and A. Scumipt (Monatsh., 1925, 45, 519—523; cf. A., 1923, 
i, 588).—Oxidation of mixed amyrins with persulphate yields 
oxy-«- and -8-amyrin acetates as mixed crystals, m. p. 215—216°, 
from which neither isomeride can be separated. When the mixed 
benzoates are oxidised with chromic acid in acetic acid, oxy-«- 
amyrin benzoate, m. p. 263°, can be isolated from the product 
first precipitated by the addition of water, but the 8-isomeride 
could not be isolated from subsequent precipitates. Treatment 
of the mixed amyrins with bromine in acetic acid afforded bromo- 
amyrin acetates as mixed crystals, m. p. 215—216°. When a larger 
proportion of bromine was applied, bromo-«-amyrin acetate, m. p. 
263°, could be isolated, but the more soluble 8-isomeride could 
not be crystallised. Bromination of the mixed acetates gave 
similar results. F..@.. 


Siam Benzoin. IV. F. Rernirzer (Arch. Pharm., 1925, 
263, 347—358 ; cf. A., 1921, i, 351, 352)—The amorphous substance 
precipitated by light petroleum from an ethereal solution of Siam 
benzoin (cf. A., 1915, i, 431) is not homogeneous; when purified 
by repeated solution and reprecipitation it eventually forms a 
viscous mass containing ether and miscible with more ether, but 
part is precipitated when much ether is added. This insoluble 

rtion will be described later; it is also obtained when the original 

nzoin is dissolved in a little ether and the solution is diluted with 
more of the solvent. The remainder of the amorphous material, 
namely, that retained in solution in the ether, is eventually obtained 
as a yellow or reddish-yellow, vitreous mass. It gradually becomes 
discoloured and at the same time insoluble in ether. Similarly, 
when freshly-prepared, it is readily soluble in carbon disulphide, but 
becomes insoluble in that solvent even more rapidly than in ether. 
A better solvent for effecting the above separation on a small scale 
is cedar-wood oil or turpentine. 

This amorphous product has, when fresh, m. p. 72°, but on 
keeping the m. p. rises; thus, after 6 months in a dry atmosphere 
itis 110°. In chemical properties, it closely resembles lubanyl benz- 
oate (loc. cit.); thus, it decomposes, yielding benzoic acid, at 120— 
140°; it is hydrolysed by alcoholic potassium hydroxide, affording 
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an amorphous compound, m. p. 70—73°, apparently conifery] 
alcohol; it yields a dibenzoate, m. p. 83—85°. It is a methoxy 
derivative, but the determination of the methoxy group, like the 
other quantitative analyses, gave only approximate results, doubt- 
less because of the ready way in which the compound decomposes, 
oxidises, and polymerises. However, by cautious oxidation of the 
substance with mercuric oxide vanillin is obtained, and by pro- 
longed reduction with zinc dust and sulphuric acid some eugenol 
is produced. It is concluded that the substance is amorphous 
coniferyl benzoate. Hofmann’s objections to this supposition 
(“‘ Siambenzoe,’’ Ziirich, 1920) are shown to have no satisfactory 
basis, Hofmann’s own results, in fact, confirming Reinitzer’s 
conclusions. W. A. 


Saponins and Related Substances. XIV. Structure of 
Hederagenin: an Example of Steric Hindrance. A. W. 
VAN DER Haar (Rec. trav. chim., 1925, 44, 740—757; cf. A., 1922, 
i, 160, 565, 1169).—Chromic acid oxidises only one of the hydroxyl 
groups in hederagenin, the other one being protected by the adjacent 
carboxyl group. Steric hindrance of this kind appears general 
amongst the sapogenins. When hederagenin is boiled for 3 hrs. 
with 3% hydrogen chloride in methyl alcohol, only 1-2% is esterified ; 
with 20% alcoholic ecid the amount is 15% after 5-5 hrs. Esters 
obtained in this way are difficult to hydrolyse. On heating the 
ethyl ester for 1 hr. at 100° with N-potassium ethoxide, 93% of 
it was recovered and 78%, after 7 hrs.’ heating. On account of 
these and other reasons, the two hydroxyl groups in hederagenin 
are considered to be in ortho positions to the carboxyl group. 
Hederagenin has been converted into a monohydroxydicarboxylic 
acid, hederagenolic acid, OH’C,,H,;(CO,H),, m. p. about 230°, 
by slow oxidation (several weeks) with permanganate in aqueous 
potassium hydroxide, yield about 80%. The acid and its sodium 
salt froth strongly on shaking with water, and in pharmacological 
action are similar to the acids obtained by the oxidation of cholesterol 
and allied substances (cf. Diels and Abderhalden, A., 1903, i, 819). 
Hederagenolic acid still contains an alcoholic hydroxyl group 
(proved by Tschugaev and Zerewitinov’s method) which cannot 
be acetylated by ordinary methods and is clearly that which in 
the parent substance is influenced by the vicinal carboxyl group. 
No aldehydic or ketonic grouping could be detected. The methyl 
ester of hederagenin under the above conditions is more slowly 
oxidised, but gives the same dicarboxylic acid. Hederagenolic 
acid when heated with acetic anhydride (Blanc’s method, cf. A., 
1907, i, 710) loses 1 mol. of carbon dioxide and 2 mols. of water 
and gives the cyclic ketone, hederagenone, C.gH,,0, m. p. 179—180°. 
Although this is not dissolved by potassium hydroxide (excluding 
the possibility of its being an anhydride) no semicarbazone could 
be obtained. Its unsaturated nature is indicated by instantaneous 
decolorisation of permanganate and addition of bromine. The 
presence of a secondary alcoholic group in hederagenin is shown by 
oxidation with chromic acid in acetic acid solution, when 2 atoms of 
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hydrogen are removed, giving hederagenonic acid, C,,H4,0,, m. p. 
292°, in almost theoretical yield, semicarbazone, m. p. about 260°. 
The sodium and potassium salts give strongly foaming solutions in 
water. The methyl ester, m. p. 192°, is obtained by treating the 
acid with an ether solution of diazomethane, or from the sodium 
salt and methyl iodide. The same ester is obtained by oxidising 
the methyl ester of hederagenin with chromic acid. The ethyl ester 
has m. p. 182°. Evidence is given to show that hederagenonic acid 
is a @-ketonic acid; when heated with hydrogen chloride in acetio 
acid solution it loses 1 mol. of carbon dioxide whilst its esters are 
unattacked under these conditions. It was not found possible to 
reduce the -CO group back to -CH-OH by the Fokin and Willstatter 
method. Energetic oxidation of hederagenin with concentrated 
nitric acid resulted in the formation of a small quantity of dimethy]l- 
succinic acid from which the presence of the dimethylsuccinic acid 
skeleton is inferred (cf. Rosenthaler and Strom, A., 1912, i, 640), 
but no evidence of an isopropyl group was obtained. Hederagenin, 
hederagenolic acid, and hedergenone all give the fluorescein reaction 
with resorcinol. The four oxygen atoms of hederagenin are divided 
amongst three carbon atoms in vicinal position in the same ring. 
From the results of distilling hederagenin with zinc dust it is thought 
probable that two hydrogenated naphthalene nuclei are present 
and not two condensed rings as in dinaphthyl, or perylene. The 
relations between the above described compounds are expressed 
in the formule : 


C C C C 
CH | CH 
—C-OH —C-OH C- —-C-OH 
Hederagenin. Hederagenolic Hederagenone. Hederagenonic 
acid. acid. 


A. C. 


Saponins. I. Sapogenin from Soapnuts. W. A. Jacoss 
(J. Biol. Chem., 1925, 63, 621—629).—By extraction with alcohol 
and hydrolysis with aqueous-alcoholic hydrochloric acid there was 
isolated from the nuts of Sapindus saponaria, L. (?) a sapogenin, 
C,,H;90,, m. p. 327—329° with sintering, [«]j} -+-80° in pyridine ; 
the substance titrated as a monobasic acid to phenolphthalein. 
This was identified by direct comparison with the hederagenin 
obtained by van der Haar (A., 1912, i, 885) from ivy leaves. On 
boiling in glacial acetic acid, the substance gives a monoacetate, 
m. p. 270—275° after softening at 240°; on longer boiling in glacial 
acetic acid or on treatment with acetic anhydride, there was obtained 
a diacetate, sintering at 156—159°, m. p. 170—175°; the latter 
was a stable substance, differing therein from the corresponding 
derivative described by van der Haar. The dibenzoate, obtained 
by benzoylation in pyridine, has m. p. 290—291°; the di-o-bromo- 
venzoate sinters at 165°, m. p. 203—205°. The methyl ester (+1H,O) 
has m. p. 238—240°, [a]i} +75° in alcohol, and was identified with 
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the methyl ester of hederagenin; it could not be hydrolysed with 
10% alcoholic potassium hydroxide, nor could it be reduced with 
hydrogen and palladium. The diacetate of the methyl ester has 
m. p. 190—193° and the di-o-bromobenzoate m. p. 205—206°. 

C. R. H. 


Saponins. II. Structure of Hederagenin. W. A. Jacozs 
(J. Biol. Chem., 1925, 63, 631—640; cf. preceding abstract).— 
On treatment of hederagenin with thionyl chloride there was 
obtained the sulphite of hederagenin chloride, C,,H,,0,CIS, m. p. 
251—253°; on boiling with methyl alcohol this gave the sulphite 
of hederagenin methyl ester, m. p. 238—239°, and, on treatment 
with ammonia, the sulphite of hederagenin amide (+1H,0), m. p. 
285°. These compounds appear to correspond with the chloride, 
methyl ester, and amide of hederagenin described by van der Haar 
and Tamburello (A., 1922, i, 160), who failed to recognise the 
formation of a neutral sulphite; the esterification of the hydroxyl 
groups and simultaneous bridge-formation between them is evidence 
of their proximity; this assumption is further supported by the 
ease with which hederagenin methyl ester gives an acetonyl deriv- 
ative, C,;H;,0,, m. p. 250—252°. Hederagenin amide (+-3H,0), 
prepared by boiling the sulphite with alcoholic sodium hydroxide, 
has m. p. 300—303°. On oxidation of hederagenin methyl ester 
with potassium permanganate in acetone, there was obtained from 
the acetone solution hederagenic acid methyl ester, Cz,.H;.0,, m. p. 
217—218°, [«]} +97° in acetone; this gave an oxime, m. p. 211— 
213° with effervescence, and an o-bromobenzoate, m. p. 236—238°; 
by boiling out the precipitate of manganese dioxide with 70% 
alcohol, there was obtained the potassium salt of an acid, Cg,H 19.0, 
(+2H,0), softening at 242°, m. p. 249—255°, [«]# +84-6° in 95% 
alcohol. On dissolving this acid in acetone and treating the solu- 
tion with concentrated hydrochloric acid there was obtained a 
precipitate of the acetonyl derivative of hederagenin methyl ester; 
the mother-liquor yielded a compound, C,.H;,0,;, m. p. 274—276°, 
[x]? +89-5° in 95% alcohol, which titrated as a monobasic acid and 
still contained the ester group of hederagenin methyl] ester; it 
was therefore the monomethyl! ester of a dibasic acid designated 
hederagic acid, and the acid, Cg,H49,0,, was a molecular additive 
compound of this ester with hederagenin methyl ester. Hederagic 
acid monomethyl ester with methyl sulphate gave a dimethyl 
ester, m. p. 244—246°, and this in turn yielded an o-bromobenzoate, 
m. p. 194—197°. It did not form an oxime. The oxidation 
experiments lead to the conclusion that hederagenin is a dihydroxy- 
acid having a primary and a secondary alcoholic group, these 
groups being removed from one another by one carbon 9% 7" 

C. R. H. 


[Composition of] Chrysarobin. R. EprER and F. HAvsER 
(Arch. Pharm., 1925, 203, 321—347; cf. A., 1917, i, 464; Hesse, 
A., 1917, i, 276, etc.)—The composition ascribed by Hesse (loc. cit.) 
to commercial chrysarobin differed in several respects from that 
arrived at by earlier workers. The authors have therefore examined 
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the product again, taking three different samples, m. p. 147—148° 
(two samples), 151—156°, respectively, for investigation. 

When chrysarobin is oxidised, with or without previous reduction, 
in acetic acid solution with chromic acid, crystalline products are 
obtained in less satisfactory yield than when it is oxidised in alkaline 
solution by air. Moreover, no better results are obtained by 
oxidising acetylated chrysarobin, the yield of crystalline acetyl 
derivatives being meagre, although triacetylemodinanthranol mono- 
methyl ether is almost quantitatively converted by this chromic 
acetic acid oxidation into diacetylemodin monomethy] ether. 

The chrysarobin was therefore mixed with an excess of 1% 
sodium hydroxide solution and air was passed through until no 
further colour change was observed (cf. Hesse, loc. cit.). The 
solution, decanted and filtered, contained emodin, chrysophanol, 
emodin monomethyl! ether, and amorphous substances (see below). 
That emodin is present as such in the original chrysarobin, and is 
not produced from an anthrone or anthranol by oxidation, is shown 
by the fact that it is extracted from a benzene solution of the drug 
by dilute sodium carbonate solution; that no reduced derivatives 
of emodin are present is shown by the fact that this extracted 
chrysarobin gives no more emodin on oxidation (cf. Tutin and 
Clewer, T., 1912, 101, 290). The composition of the amorphous 
substances from the solution above was not determined, but they 
are considered to arise from side-reaction (cf. Eder, A., 1915, 
i, 823). The chrysophanol and emodin monomethy] ether isolated 
above evidently represent material present in the chrysarobin as 
such, together with that formed by the “autoxidation.” The 
compounds that have suffered oxidation have hitherto been con- 
sidered to be the corresponding anthranols, but the work of Meyer 
(A., 1920, i, 745) suggests that this conclusion is incorrect. Direct 
tests, based on the fluorescence exhibited by the anthranols, but 
not by the tautomeric anthrones, in alkaline solution, show that 
the compounds present in chrysarobin are the latter, namely, 
chrysophanolanthrone (I) and emodinanthrone monomethyl ether 
(II), respectively. The anthranols do not exist in the free state, 
but only in alkaline solution. For reasons based on partial valency 
considerations the formule below are attributed to these com- 
pounds. 


OH CO OH OH CO OH 
oe 
tit" Me 
CH, CH, 


From the products of the air-oxidation treatment that remained 
undissolved by the sodium hydroxide solution there were isolated, 
after an exhaustive separation by fractional crystallisation from 
and extraction with acetic acid and petroleum, dehydroemodin- 
anthranol monomethyl ether, emodinanthrone monomethyl ether, 
and, eventually, what appears to be ararobinol (m. p. 224—225°, 
ef. Tutin and Clewer, loc. cit.). The supposition that it is ararobinol 
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is to be accepted for the present, but the compound is still under 
investigation. Further, dehydro-emodinanthranol monomethy] 
ether was proved to be present as such in the original chrysarobin 
by direct extraction of the drug with petroleum. Hesse’s “ chrys. 
arobol” is considered to be simply impure dehydro-emodinanthranol 
monomethyl ether. 

For an approximately quantitative determination of the emodin 
present in the original material, it was separated as above and 
the quantity determined colorimetrically. The emodin-free 
chrysarobin was then shaken with sodium hydroxide in the absence 
of air. A rough colorimetric determination of the emodin mono- 
methyl ether and chrysophanol (together) was made; the solution 
was precipitated with hydrochloric acid, redissolved (again in absence 
of air) and reprecipitated. The product was a mixture (m. p. 
162—165°) of almost pure emodin monomethyl ether and chry- 
sophanol (“‘ methoxyl-containing chrysophanic acid ”’). 

m the above the authors arrive at the following for the com- 
position of chrysarobin: chrysophanolanthrone, 29-3—38-8%; 
emodinanthrone monomethy] ether, 18:-7—19-4% ; dehydroemodin- 
anthranol monomethyl ether, 22—35%; ararobinol (found only in 
two samples) 4%; “ methoxy-containing chrysophanic acid,” 
2-5—3:5%; emodin, 2—3%; ash, 0-4—0-5%; the remainder is 
— by unidentified amorphous substances and experimental 
osses. 

The above results agree qualitatively with those of Tutin and 
Clewer. It is noteworthy that no reduction product of emodin is 
present. The botanical significance of these results is ae tg 


Kakishibu. III. ConstitutionofShibuol. II. S.Komarsv 
and N. Matsunami (Mem. Coll. Sci. Kydté, 1925, 8, 231—240).— 
The insoluble shibuol isolated from kakishibu by precipitation 
with alcohol and ether (cf. A., 1923, i., 1197) is converted into 
a soluble form when heated with water at 125—130°. One 
portion of the soluble product dissolves in cold water, and 
appears to be a calcium salt, the portion insoluble in cold water 
being regarded as the free hydroxy-acid. Insoluble shibuol is 
considered to be an anhydride formed by elimination of 1 mol. 
of water from a carboxyl and a hydroxyl group. The anhydride 
form contains at least four hydroxyl groups, since it yields a tetra- 
acetyl derivative. When shibuol is hydrolysed, it yields phlobaphen 
and gallic acid, the former being assumed to be produced by removal 
of 1 mol. of water from two of the hydroxyl groups in the shibuol, 
forming an oxonium compound. 

Phlobaphen when acetylated under pressure gives a triacetyl 
derivative. Acetylshibuol and acetylphlobaphen are completely 
hydrolysed when heated with water in a sealed tube. C. 7. 8. 


Synthesis of Androsin. F. MauTHner (J. pr. Chem., 1925, 
[ii], 240, 123—124)—Moore’s preparation of androsin from the 
rhizome of Apocynum androsemifolium, Linné (T., 1909, 95, 734), 
has been repeated, and the glucoside (C,;H)90,,2H,O and anhydrous) 
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is found to have m. p. 223—224°, identical with that of the author’s 
synthetic d-glucoacetovanillone (A., 1918, i, 544) and of a mixture 
of the two, whilst their tetra-acetyl derivatives likewise have 
identical m. p. F. M. H. 


Sphingosine. V. Synthesis of 1-Amino-2-hydroxy-n- 
heptadecane. P. A. LevENE and H. L. Hatter.—(See i, 890.) 


Gallotannin. XIV. Action of Yeast on Gallotannin. M. 
NIERENSTEIN, C. W. Spiers, and A. C. Hapiey (J. Amer. Chem. 
Soc., 1925, 47, 1726—1728).—By the action of Sacchiromyces 
cerivisie, cultivated to maximum intensity (yeast X) in gallotannin 
solutions, on purified Chinese gallotannin a gallotannin is obtained 
in 65% yield which is optically inactive and yields no’ dextrose on 
hydrolysis (cf. Biddle and Kelley, A., 1912, i, 713). No m-digallic 
acid is produced in the fermentation and only a little gallic acid. 
These results do not agree with the pentadigalloylglucose structure for 
gallotannin proposed by Fischer and Freudenberg (A., 1912, i, 471), 
but support the polydigalloyl-leucodigallic acid anhydride structure 

CO 
of Nierenstein (A., 1912, i, 468), on the assumption that the dextrose 
in the gallotannin-glucoside is attached to the «-hydroxyl group 
of the formula, on the asymmetric carbon atom of the leucodigallic 
acid radical. On this assumption, the production of the optically 
inactive gallotannin is due to racemisation of the leucodigallic acid 
radical and fermentation of the dextrose. 

Attempts to Synthesise Myricetin. H. F. Dean and M. 
NIERENSTEIN (J. Amer. Chem. Soc., 1925, 47, 1676—1684).— 
Although the product obtained from 2-hydroxy-4 : 6-dimethoxy- 
phenyl 3 : 4 : 5-trimethoxystyryl ketone (1) by the usual methods 


OMe 


(I.) 
for the formation of flavanones yields no isonitroso derivative and 
cannot therefore be converted into myricetin it is regarded as the 
4:6:3’: 4’: 5’-pentamethoxyflavanone (II) for the following reasons. 
(1) It is not identical with the 1:3: 3’: 4’ : 5’-pentamethoxy- 
benzylcoumarone (III) obtained by reduction of 1:3:3':4':5’-penta- 
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af 
MeO CO 


: OMe 


(III.) 


; 
yl 
> 
ys- 
nol | 
nd 
ree 4 
10- 
on 
ce 
p. 
‘y- 
m- 
h 
n- 
in 5 
is 
al 
id 
is 
0 
O OMe 
d 
Ah 
Med GO 
n 
, 
y 

Me 

) 


i. 952 ABSTRACTS OF CHEMICAL PAPERS. 


methoxybenzylidenecoumaranone ; (2) it is neither the cis nor trans 
form of the original phenyl styryl ketone since only the latter 
undergoes reduction to 2-hydroxy-4 : 6-dimethoxyphenyl 3: 4: 5- 
trimethoxyphenylethyl ketone; (3) the possibility of bimolecular 
condensation of the phenyl] styryl ketone is excluded by molecular. 
weight determinations on the flavanone. The failure of the new 
flavanone to form an isonitroso derivative is not, however, due 
to steric hindrance of the pyrogallol nucleus, since 4:3:4':5’. 
tetramethoxyflavanone (IV) yields an isonitroso derivative. 
Attempts to obtain myricetin by Auwers’ method (A., 1909, i, 45; 
1920, i, 866) from 1:3: 3’: 4’ : 5’-pentamethoxybenzylidene. 
coumaranong were also unsuccessful, 2 : 4-dibromo-1 : 3 : 3’ : 4’: 5’. 
pentamethoxybenzoylcoumaranone (V) being obtained. Similar 
results were obtained on application of the method to 3 : 3’: 4’ : 5’. 
tetramethoxybenzylidenecoumaranone. 


Br O OMe Br O OMe 

e OMe 
(V.) (VI.) 


Phloroacetophenone dimethyl ether and gallaldehyde trimethyl 
ether (obtained in 75-5% yield by a modification of Rosenmund’s 
method, A., 1918, i, 300) with 50% aqueous potassium hydroxide 
at 60—70° yield 2-hydroxy-4 : 6-dimethoxyphenyl 3 : 4 : 5-trimethoxy- 
styryl ketone, yellow, m. p. 180° (acetyl derivative, m. p. 146—147°), 
which on reduction in alcoholic solution with hydrogen in the presence 
of palladium yields 2-hydroxy-4 : 6-dimethoxyphenyl 3 : 4 : 5-tri- 
methoxyphenylethyl ketone, m. p. 123°. When boiled with phosphoric 
acid in alcoholic solution, the phenyl styryl ketone is converted 
(yield 25%) into 1:3: 3’: 4’ : 5'-pentamethoxyflavanone (II), m. p. 
177—178°, which on treatment in alcoholic solution with 10% 
potassium hydroxide is reconverted into the phenyl styryl ketone. 
Boiling with acetic anhydride converts the flavanone into the acetyl 

‘ derivative of the phenyl styryl ketone, m. p. 146—147°. 

Resacetophenone monomethyl ether and gallaldehyde trimethyl 
ether in alcoholic solution with 50% potassium hydroxide similarly 
yield 2-hydroxy-4 : methoxyphenyl 3:4: 5-trimethoxystyryl ketone, 
yellow, m. p. 132—133° (acetyl derivative, m. p. 125—127°), which 
with alcoholic phosphoric acid gives a 60% yield of 4:3’: 4’: 5’ 
tetramethoxyflavanone (IV), m. p. 148—149°. Alcoholic potassium 
hydroxide converts this into the original pear! styryl ketone, but 
acetic anhydride is without action; amyl nitrite and hydrochloric 


acid yield the isonitroso derivative, yellow, m. p. 193°. 

1 : 3-Dimethoxycoumaranone (Dumont and Tambor, A., 1910, 
i, 579) and gallaldehyde trimethyl] ether with 10% sodium hydroxide 
give (yield 50%) 1:3:3':4' : 5’-pentamethoxybenzylidenecou- 
maranone, yellow, m. p. 214—216°, reduced by hydrogen and 

alladium in alcoholic solution to 1:3: 3’: 4’ : 5’-pentamethoxy- 

nzylcoumaranone (III), m. p. 188—139°. On bromination in 
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chloroform solution the pentamethoxybenzylidenecoumaranone is 
converted into 2:4-dibromo-1 : 3:3’: 4’ : 5’-pentamethoxybenzyl- 
idenecoumaranone dibromide (V1), white, m. p. 204—205° (decomp.). 
Bromination of the phloroglucinol nucleus precedes the addition 
of bromine to the -—C:CH- group, yielding a dark red dibromo- 
coumaranone, m. p. 217—219°. On treatment with aqueous 
ium hydroxide in alcoholic solution, the tetrabromo-com- 
pound (VI) is converted into 2: 4-dibromo-1 : 3:3’: 4’: 5’-penta- 
(V), yellow, m. p. 260—261°. 
3-Methoxycoumaranone (Blom and Tambor, A., 1905, i, 916) 
and gallaldehyde similarly yield 3:3’:4’: tetramethoxybenzyl- 
idenecoumaranone, yellow, m. p. 187—188°, which on bromination 
in chloroform solution yields successively bromo-3 : 3’ : 4’ : 5'-tetra- 
methoxybenzylidenecoumaranone, yellow, m. p. 163—164°, and bromo- 
3:3’: 4’ : 5’-tetramethoxybenzylidenecoumaranone dibromide, white 
needles, m. p. 180° (decomp.). The latter compound on treatment 
with 0-1N-potassium hydroxide in alcoholic solution yields bromo- 
3:3’: 4’ : 5’-tetramethoxybenzoylcoumaranone, yellow, m. p. 162°. 
R. B. 


1 Furfuroate. J. E. Zanetti (J. Amer. Chem. Soc., 
1925, 47, 1452—1453).—Furfuryl furfuroate was obtained by the 
action of furfuroyl chloride on furfuryl alcohol in presence of 
sodium hydroxide. It forms prisms, m. p. 19-5°, d® 1-2443 (liquid), 
b. p. 122°/2 mm., or above 350° (decomp.) at atmospheric pressure. 
On keeping it passes into short prisms or thick, es _ 


m. p. 27-5°. 

Reactivity of the Methylene Group in Coumarin-4-acetic 
Acids. II. B. B. Dey and K. K. Row (J. Indian Chem. Soc., 
1925, 1, 277—287; cf. this vol. i, 149)—Coumarin-4-acetic acids 
condense with many aldehydes to form compounds of the stilbene 
type in which one of the phenyl groups is replaced by the coumarin 
residue, the carboxylic acids formed as the initial condensation 
products frequently eliminating carbon dioxide to yield ethylene 
derivatives, this tendency being greater in piperidine condensations 
than in Perkin reactions. The temperature of the reaction must 
be maintained as far as possible below the melting point of the 
substituted acetic acid in order to reduce the formation of 4-methyl- 
pyrones to a minimum. This tendency cannot be eliminated by 
a esterification of the acid, since the esters fail to condense. 
y condensation of the appropriate coumarin-4-acetic acid and 
aldehyde the following compounds are obtained: 7-methyl-4- 
coumaryl-p-methoxyphenylethylene, pale yellow needles, m. p. 180°; 
7-methyl-4-coumaryl-p- -dimethylaminophenylethylene, orange, m. p. 
190° (picrate, m. p. 204°, mercurichloride, dichromate, chloroplatinate, 
and ferrocyanide are prepared) ; eS methyl- 4. coumaryl- 3’-methoxy- 
4'-hydroxyphenylethylene, golden needles, m. p. 222°. This com- 
pound dissolves in dilute solutions of alkali hydroxides to a deep red 
solution (immediate acidification reprecipitates the original sub- 
stance) the colour of which disappears slowly on keeping or rapidly 
on heating on a water-bath, and acidification now precipitates a 
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white solid soluble in sodium carbonate solution, which the authors 
suggest is the unstable acid of the coumaric type (I), the deep red 
colour in alkaline solution being due to a doubly quinonoid form 
(II), the pyrone oxygen being quadrivalent. By condensation 
Na, 
OH O | 
COOH ye 
C—CH—CH— OH —CH-CH— 
(I.) (II.) \=/ 

of «-naphthapyrone-4-acetic acid with anisaldehyde is obtained 
a-naphthapyrone-4-p-methoxyphenylethylene, yellow needles, m. p. 
182—183°; «-naphthacoumarinacetic acid and p-dimethylamino-. 
benzaldehyde yield «-naphthapyrone-4-p-dimethylaminophenylethyl- 
ene, deep red, m. p. 215—216° (hydrochloride, colourless). Similar 
compounds are obtained by the condensation of phenylacetic acid 
and aromatic aldehydes, 4-hydroxy-3-methoxystilbene-«'-carboxylic 
acid, colourless, m. p. 186—187°, being obtained from vanillin by 
Perkin’s method, whilst condensation by means of piperidine at 
140—150° yields only 4-hydroxy-3-methoxystilbene (m. p. 134°), 
which on methylation yields 3: 4-dimethoxystilbene, colourless 
needles, m. p. 111°; 5-bromo-4-methoxystilbene-«'-carboxylic acid, 
colourless, has m. p. 222°; p-dimethylaminostilbene has m. p. 150° 
(cf. Sachs, A., 1905, i, 202, gives 147—148°); methylene ether of 
3 : 4-dihydroxystilbene-«'-carboxylic acid, colourless, m. p. 231—232° 
(silver salt; ethyl ester, m. p. 104°, described) results from piperonal 
by Perkin’s method, whilst condensation using piperidine at 170° 
yields the methylene ether of 3 : 4-dihydroxystilbene (cf. Hell and 
Wiegandt, A., 1904, i, 490) in addition. m-Dinitrotoluene con- 
denses with vanillin to yield 2’ : 4’-dinitro-4-hydroxy-3-methoxy- 
stilbene, red, m. p. 193°, and with piperonal to yield the methylene 
ether of 2’ : 4'-dinitro-3 : 4-dihydroxystilbene, reddish-brown, m. p. 
183’. J. W. B. 

Bz-Hydroxycoumarone Compounds. K. Frizs and M. 
Néurev (Ber., 1925, 58, [B], 1027—1034; cf. Sonn and Patschke, 
this vol., i, 282)—7-Hydroxy-4-methylcoumarin is converted by 
ethyl chloroformate and sodium hydroxide into 7-ethylcarbonato- 
4-methylcoumarin, m. p. 102°, which is slowly converted by bromine 
in chloroform solution at the atmospheric temperature into 3-bromo- 
7-ethylcarbonato-4-methylcoumarin, m. p. 144°. The latter substance 
is transformed by ammonia into 3-bromo-7-hydroxy-4-methylcou- 
marin, m. p. 215°, by alcoholic potassium hydroxide into 6-hydroxy- 
3-methyl-2-coumarilic acid, m. p. 226° (ethylcarbonato derivative, 
m. p. 189°), and by aqueous sodium carbonate solution into 6-hydr- 
oxy-3-methylcoumarone, m. p. 103° (ethylcarbonato derivative, 
- m. p. 54°; benzoyl compound, m. p. 102°). 6-Hydroxy-3-methyl- 
coumarone gives dark blue salts when treated in ethereal solution 
with hydrogen chloride or perchloric acid from which the original 
material cannot be regenerated; the perchlorate appears to have 
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the composition C,,H,,0,,HCIO,. Treatment of 6-hydroxy-3- 
methylcoumarone dissolved in chloroform with bromine and 
chlorine yields the compounds C,,H,,0,Br, m. p. 218° (decomp.), 
and C,,H,,0,Cl, m. p. about 190° (decomp.), in which the halogen 
is replac by hydrogen under the influence of boiling acetone, 
thus giving the dicoumarone derivative, C,,H,,0,, m. p. 254° after 
darkening at 240° (diacetyl compound, m. p. 222°; dimethyl ether, 
m. p. 191°). The dihydroxydicoumarone is converted by ferric 
chloride in glacial acetic acid solution into the compound 
(C,gH,404).0. 7-Ethylcarbonatocoumarin, m. p. 98°, is much less 
readily brominated than the methyl derivative described above. 
3-Bromo-7-ethylcarbonatocoumarin, m. p. 132°, is transformed by 
alcoholic potassium hydroxide into 6-hydroxycoumarilic acid, 
decomp. 264° (Karrer, Glattfelder and Widmer, A., 1920, i, 628, 
record m. p. 234—236°), and by boiling sodium acetate solution 
into 3-bromo-7-hydroxycoumarin, m. p. 242° (decomp.). 6-Ethyl- 
carbonato-4-methylcoumarin, m. p. 134°, is resistant towards bromine, 
which, under drastic conditions, causes substitution in the benzenoid 
nucleus. H. W. 


Dissociation into Free Radicals of Substituted Dixanthyls. 
I. Dibenzyl- and Dibutyl-dixanthyl. J. B. Conant and 
A. W. Stoan (J. Amer. Chem. Soc., 1925, 47, 572—580).—When 
benzylxanthydrol, benzylidenexanthone, or benzylxanthyl perchlorate, 
m. p. 226—227°, is reduced in concentrated hydrochloric acid 
solution with vanadous chloride (cf. A., 1924, i, 304), dibenzyl- 
dizanthyl, m. p. 146-5—148-5°, is obtained. This is undissociated 
in benzene at the freezing point of the latter, but the solution is 
yellow at 20° and reddish-brown at 100°. At 108°, the colour 
fades rapidly, and the solution then contains benzylidenexanthone 
and probably benzylxanthone, m. p. 60—62° (cf. Ziegler, A., 1924, 
i, 850). The dibenzyldixanthyl absorbs oxygen with formation of 
dibenzyldixanthyl peroxide, m. p. 131°, which decomposes when 
heated in benzene solution, yielding xanthone and other products. 
n-Butylxanthydrol, m. p. 109—112°, obtained from xanthone and 
n-butyl magnesium bromide, undergoes auto-oxidation, forming 
unidentified products, and loses water when stored over sulphuric 
acid. n-Butylxanthyl perchlorate, orange, m. p. 187—189°, is more 
stable than the above xanthydrol. It yields dibutyldixanthyl, m. p. 
158—158-5°, when reduced with vanadous chloride. This exists 
in the undissociated form in benzene solution, and absorbs oxygen 
slowly with formation of di-n-butyldixanthyl peroxide, m. p. 182— 
183-5° (decomp.). The effect of non-aromatic groups on the dis- 
sociation of ethanes is discussed, and it is pointed out that the 
existence of the free radical benzylxanthyl is contrary to Werner’s 
theory of valency (cf. Schlenk and Mark, A., 1922, i, 1002) and to 
theories involving alternate strong and weak affinities and alternating 
polarities. F. G. W. 


Dyes of the Pyrone Series. FARBENFABRIKEN VORM. F. 
Bayrer & Co. (Brit. Pat. 223596)—Fluorescein chloride is con- 
densed at 200—210° with 2 mols, of vic.-m-xylidine in presence of 
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zine oxide and zinc chloride and the product sulphonated. The 
resulting dye, isolated as sodium salt, dyes wool a yellowish-red 
shade, extraordinarily fast to light. [Cf. B., 1925, 624.] E.H.R. 


The Thiophens and Intermediate Products for their 
Synthesis. [Miss] A. CurzaszozEwsKa (Roczniki Chemji, 1925, 
5, [1—3], 33—76)—vVarious thiophen derivatives have been 
synthesised by Paal’s method from salts of homologues of succinic 
acid. The yield is greatly increased by the addition of sand to the 
reaction mixture, in quantity equal to that of the phosphorus 
trisulphide used, the violence of the reaction being thereby con- 
siderably diminished. Better yields of 2-substituted thiophens 
are obtained where the latter are more volatile, this being explained 
by the greater tendency to charring of the higher y-keto-acids. 
An excess of phosphorus trisulphide has a deleterious effect on 
the reaction. The nitration of thiophens has been investigated, 
and it is shown that the yield is quadrupled if acetyl chloride be 
added to the nitrating mixture of acetic anhydride and nitric acid. 
3-Phenylthiophen, m. p. 91—92°, was synthesised in the above 
way from sodium phenylsuccinate, and from it mnitro-3-phenyl- 
thiophen, pale yellow, m. p. 141°, was prepared, the nitro group 
being shown to be in the thiophen ring, and this on reduction 
gave amino-3-phenylthiophen hydrochloride. Platinum-black and 
hydrogen have practically no reducing action on 3-phenylthiophen. 
3-p-Anisylthiophen, m. p. 129°, was prepared from p-anisylsuccinic 
acid, pale yellow, m. p. 189—190°, prepared from ethyl p-methoxy- 
benzylidenemalonate, m. p. 38—40°, obtained from the condensation 
of anisaldehyde with ethyl malonate. In the same way, ethyl 
p-tolylidenemalonate, m. p. 46—47°, is prepared, giving on hydrolysis 
p-tolylidenemalonic acid, m. p. 184°, and from which p-tolylsuccinic 
acid, m. p. 192°,is prepared. From this, 3-p-tolylthiophen, m. p. 
111—112°, is obtained by the modified Paal’s method. 2-Methy]- 
thiophen is obtained in 62% yield in this way from sodium 
levulate, as compared with 15% yield from the unmodified 
method; its nitro derivative, yellow oil, b. p. 147°7°/38-5 mm., is 
described. Similarly, 2-phenylthiophen is prepared from sodium 
benzoylpropionate in 30%, yield, giving on nitration nitro-2-phenyl- 
thiophen, yellow, m. p. 74°, and on treatment with iodine iodo-2- 
phenylthiophen, pale. yellow, m. p. 76—77°. 2-p-Tolylthiophen, 
m. p. 63—64°, is obtained from p-toluylpropionic acid, and p-hydr- 
oxyphenylsuccinic acid (+-1H,0), m. p. 159°, from ethyl p-hydroxy- 
benzylidenemalonate, m. p. 93°. 


Indigoid Dyes of the Naphthalene Series. P. FRIEDLANDER 
(Annalen, 1925, 443, 211—223).—Indigoid dyes of the naphthalene— 
thionaphthen or naphthalene—indole groups can be obtained by the 
condensation of «- and {$-naphthaquinones (in dilute alcoholic 
solution) or their sulphonic acids (in aqueous solution) with 3-oxy- 
thionaphthen or indoxyl, respectively. The primary reaction 
products are leuco compounds formed by addition of the thio- 
naphthen or indole to the -C:C: linking of the diketone, which are 
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then oxidised, either by air or by an added oxidising agent, or by 
excess of the quinone itself, to the dyes. For example, 3-hydroxy- 
4-keto-1-oxythionaphthenylidene-1 : 4-dihydronaphthalene (1), brownish- 


OH 


violet (acetyl derivative, brownish-red), is obtained when air is 
bubbled through a mixture of equivalents of 6-naphthaquinone and 
3-oxythionaphthen in dilute alcoholic solution in presence of 
sodium carbonate. It reacts with primary aromatic amines in 
acetic acid solution, the hydroxyl group being replaced by the 
corresponding arylamino residue. The products obtained in this 
way from aniline, anthranilic acid, methyl anthranilate, and amino- 
azobenzene, are described. 1-Hydroxy-4-keto-3-oxythionaphthenyl- 
idene-3 : 4-dihydronaphthalene (II) is obtained similarly from 
«-naphthaquinone. 

Compounds of the same series can also be obtained by the inter- 
action of «-naphthol-p-azo compounds with 3-hydroxythio- 
naphthen or indoxyl, or their substitution products (cf. Kalle 
u. Co., D.R.-PP. 229267 and 282890). Thus, 1-amino-4-keto-3-oxry- 
thionaphthenylidene-3 : 4-dihydronaphthalene (III) is produced when 
equivalents of ‘‘ orange I’’ (benzeneazo-«-naphthol-4-sulphonic acid) 
are boiled in aqueous solution in presence of borax. It is separated 
from accompanying thioindigotin by extracting the nitrobenzene 
solution of the crude product at 70° with sulphuric acid (d 1-712), 
the pure dye being precipitated by hydrolysis on dilution of the 
acid extract. The amino group of this series cannot be diazotised, 
but the indigoid azo dyes can be synthesised by the action of 
isatinanilide on benzeneazo-«-naphthols (cf. Kalle u. Co., D.R.-P. 
245281). 


(III.) (IV.) “Ne 4 
2 


N-Derivatives of «-naphthaquinoneimine can also be condensed 
with 3-oxythionaphthen. For example, the dye (IV) is obtained 
by condensing 1: 8-naphthasultam-4-quinone (cf. Zincke and 
Schiirmann, A., 1917, i, 38) with 3-oxythionaphthen. The naphtha- 
quinoneanils (cf. Euler, A., 1906, i, 369) can be obtained by oxidation 
of the corresponding 4-arylamino-«-naphthols, which are readily 
prepared by boiling «-naphthaquinol with primary aromatic amines. 
4-Anilino-«-naphthol, m. p. 89—90° (O-methyl ether, m. p. 189°), 
and 4-p-chloroanilino-«-naphthol, m. p. 96° (O-methyl ether, m. p. 125°), 
are described, as well as the preparation of 4-anilino-1-keto-3-oxy- 
thionaphthenylidenedihydronaphthalene (cf. Fries and Ehlers, A., 
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1923, i, 829), from 3-oxythionaphthen and «-naphthaquinoneanil. 

For the preparation of corresponding compounds of the naphthalene. 

indole series, replacement of 3-oxythionaphthen by indoxy] in the 

above reaction is unsatisfactory, as large proportions of indigo are 

formed. The condensation of isatinanilide with 4-arylamino. 

a-naphthols offers a convenient 

alternative. Thus  4-anilino-1-keto. 

eS (V), blue, is obtained when equi- 

(V.) NHPh _valents of isatinanilide and 4-anilino-«- 

naphthol are warmed in acetic an- 

hydride solution. The corresponding p-chloro-anilino compound, 
obtained similarly, is described. [Cf. B., 1925, 582.] F. G. W. 


Vasicine—An Alkaloid Present in Adhatoda vasica, Nees. 
J. N. Sen and T. P. Guoss (J. Indian Chem. Soc., 1925, 4, 315— 
320).—Vasicine, C,,H,,ON,, extracted from the leaves of Adhatoda 
vasica by means of alcohol or a mixture of ammonia and chloroform, 
forms needles, m. p. 190—191° (decomp.), is optically inactive, and 
contains no methoxyl groups. It gives characteristic precipitates 
with the alkaloid reagents; the following derivatives are described : 
picrate, m. p. 199° (decomp.); hydrochloride (+-2H,0), m. p. 204° 
(anhydrous salt); chloroaurate, BJHAuCl,, orange; chloroplatinate, 
yellowish-brown, B,,H,PtCl,; hydriodide (+2H,0), m. p. 195° 
(anhydrous salt); sulphate, B,,H,SO,,2H,O; methiodide, m. p. 187°, 
converted by aqueous barium hydroxide into “ hydroxymethyl- 
vasicine,” m. p. 100°. J. W. B. 


Synthesis of 2:3: 10: 11-Bismethylenedioxyprotoberber- 
ine and 6:7:3': 4’-Bismethylenedioxyprotopapaverine. 
J.S. Buck, W. H. Perxry, jun., and T. 8. Stevens (J. Chem. Soc., 
1925, 4127, 1462—1472)—The names “ protoberberine”’ and 
“ protopapaverine ” are suggested for the parent substances (I and 
II) of berberine and papaverine, respectively. 


Homopiperonoylhomopiperonylamine, prepared by a modification 


of Decker’s method (Decker, Kropp, Hoyer, and Becker, A., 1913, 
i, 289), is converted by phosphoryl chloride in toluene into 
6: 7:3’: 4'-bismethylenedioxy-3 : 4-dihydroprotopapaverine, m. Pp. 
92—96° [phosphate and picrate, m. p. 220° (decomp.), described], 
which is reduced by zinc and dilute sulphuric acid to the tetrahydro 
compound, m. p. 84—85° [hydriodide, m. p. 250—254°; picrate, 
m. p. 210° (decomp., softens 190°)]. By condensation of the tetra- 
hydro base with formaldehyde there is obtained 2: 3 : 10 : 11-bis- 
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methylenedioxytetrahydroprotoberberine, m. p. 214° (hydrochloride 
described), the 6’- probably reacting in preference to the 2’-carbon 

atom (cf. this vol., i, 969). 2:3: 10: 11-Bismethylenedioxy- 

protoberberinium iodide, decomp. > 300° [chloride (+-2H,O), decomp. 

>300°; picrate darkens 260°, explodes 310°], results from the action 

of iodine on the tetrahydro compound. The quaternary chloride, 

heated at 100° with 40% aqueous potassium hydroxide, gives 

2:3:10: 11-bismethylenedioxyoxyprotoberberine, m. p. >270°, and 

the corresponding  bismethylenedioxy-7 : 8-dihydroprotoberberine, 

m. p. 161—164° (picrate, decomp. > 240°). 

The 6 : 7: 3’ : 4’-Bismethylenedioxy-3 : 4-dihydroprotopapaverine 
of m. p. 92—96° is rapidly oxidised by air to the 9-keto derivative, 
m. p. 136° [hydriodide, m. p. 216—219° (decomp.); picrate, m. p. 
202° (decomp., softens 180°); oxime, m. p. 235° (decomp.)], which 
is most probably identical with the by-product, m. p. 136—137°, 
obtained by Decker, Kropp, Hoyer, and Becker (loc. cit.) from the 
action of phosphoryl chloride on homopiperonoylhomopiperony]l- 
amine, and to which they wrongly assigned the structure (III). 
This compound is converted by hot methyl-alcoholic potassium 
hydroxide into 6: 7 : 3’ : 4’-bismethylenedioxy-9-ketoprotopapaverine, 
m. p. 186° [hydriodide, m. p. about 230° (decomp.); picrate, m. p. 
240° (decomp.); oxime, m. p. 275° (decomp.)]. The latter base is 
reduced with zinc and acetic acid to the corresponding 9-hydroxy 
compound, m. p. 169—170°, which is converted into 6:7: 3’: 4’- 
bismethylenedioxyprotopapaverine, m. p. 170—172° [picrate, m. p. 
199—202° (decomp.)], by dissolving in acetic acid, saturating for 
12 hrs. with hydrogen bromide, and reducing the 9-bromo compound 
so formed by adding zinc powder at 25—50°. Papaverine is 
readily obtained from papaverinol in a similar manner, but the 

ield by reduction of papaveraldine with zinc dust and acetic 
anhydride (Stuchlik, A., 1901, i, 41) is not satisfactory. 

When tetrahydropapaverine is oxidised with iodine, the product 
is 6:7: 3’: 4'-tetramethoxy-9-keto-3 : 4-dihydroprotopapaverine 
[identical with the substance prepared by Buck, Haworth, and 
Perkin (T., 1924, 125, 2176) by air-oxidation of the corresponding 
benzyldihydroisoquinoline], together with two feebly basic sub- 
stances, m. p. 300° and 163—167°. C. H. 


Alkaloids of the Calabar Bean. XIV. Constitution of 
Eserine and Oxyeserine Derivatives. M. PoLonovskr and 
M. Potonovsk1 (Bull. Soc. chim., 1925, [iv], 37, 744—759).— 
Results already published (this vol., i, 151, 293) are discussed in 
relation to the work of Stedman and Barger (this vol., i, 292). The 
low yields of oxyeseretholemethine (Stedman and Barger’s dehydro- 
eseretholemethine) obtained in oxidising eseretholemethine with 
hydrogen peroxide are partly due to the formation of a N-ovide, 
C,,H,,0,N,, m. p. 60°, a» —38°, which is readily soluble in water 
but nearly insoluble in ether. The oxide yields a hydrochloride, m. p. 
198°, and is converted into oxyeseretholemethine when reduced with 
zine and hydrochloric acid. The structure (I) is suggested for this 
oxide, whilst the sulphone ether, m. p, 193—194° (decomp.), precipi- 
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tated by passing sulphur dioxide into its aqueous solution jis 
probably (II). 


we 


NMe (1) NMe 


The amine oxide is obtained by the action of hydrogen peroxide on 
oxyeseretholemethine itself, whilst analogous amine oxides are 
similarly obtained from oxyeserolemethine and oxyeserimethine. 
The N-ozide of oxyeserolemethine has m. p. 180°, ap —29°. Oxy- 
eserolemethine, m. p. 171°, is readily obtained by oxidising eserine 
nitromethiodide with hydrogen peroxide, a reaction which shows 
that the presence of iodine is not essential for the passage from the 
eserine to the oxyeserine series. The passage from the geneserine 
to the oxyeseroline series can be achieved in the absence of 
oxidising agents in the methylation of geneserine with methyl 
sulphate and methyl alcohol, the product consisting of oxyeseri- 
methine and oxyeserolemethine. Geneserine is converted by 
alcoholic ethyl bromide into eserine and oxyeseriethine, [«]» —72°, 
this substance, when hydrolysed, yielding the corresponding phenolic 
derivatives. Ozxyeserole-ethine (III) has m. p. 166—167°. Ethyl- 


CH,-CH,‘NMeEt 


physostigmol Pog m. p. 86°, is obtained by the pe of 
eserethole or of eserethole hydrochloride at 200—220° in a vacuum, 
when methylamine is eliminated, whereas eserethole methiodide yields 
only dimethylamine. Geneserine, when heated in absolute alcohol 
with sodium ethoxide and methyl iodide yields a hydriodide, 

C,;H,30,N,I, m. p. 244°, of O-methyloxyeserolemethine. This salt 
is converted by potassium carbonate into an ether-soluble base. 
Geneseroline yields the same hydriodide, but with a larger excess of 
methyl iodide, or on starting from oxyeserimethine, besides an 
iodo derivative, m. p. 200°, a methiodide, C,,H,,0,N,I, m. p. 153° 
(not decomposed by potassium carbonate), is “almost exclusively 
formed. 

Oxyeserolemethine methiodide, m. p. 278°, when heated in a 
vacuum at 280—290° decomposes in two ways, the first reaction 
yielding methyl] iodide and oxyeserolemethine, m. p. 171°, whilst the 
second yields trimethylamine and oxyeserolene, m. p. 224°, [«]p 
—85° (picrate, m. p. 215°), OH-C,,H,,ON- NMe,I —> NMe,,HI+ 

OH-C,,H,,ON. en reduced with hydrogen 
oH? \—cm eEt in the presence of colloidal platinum, oxy- 

eserolene is converted into hydro-oxyeserolene 

e 


(V), m. p. 199—200°. 
Ethyloxyeserolene (oxyetheserolene) is also 

(V.) obtained by direct ethylation of oxyeserimethine 

with ethyl p-toluenesulphonate. Oxyeseretholemethine when heated 
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at 275° in a vacuum similarly decomposes in two ways, yielding 
trimethylamine and ethyloxyeserolene, and methyl iodide and oxy- 
eseretholemethine. R. B. 


Preparation of Monobromo- and Monochloro-codeine and 
their Behaviour on Catalytic Reduction. E. Spryrr and H. 
RosENFELD (Ber., 1925, 58, [B], 1110—1113).—Codeine hydro- 
chloride is converted when warmed with hydrogen peroxide in 
formic acid solution into chlorocodeine, m. p. 175—176°, [«]if 
—147-21° in alcohol. Codeine hydrobromide is transformed 
similarly into bromocodeine. Catalytic hydrogenation of the latter 
substance in the presence of palladised charcoal gives in well- 
defined stages, successively bromodihydrocodeine, m. p. 190°, and 
dihydrocodeine, whereas chlorocodeine is reduced only to chloro- 
dihydrocodeine, m. p. 196°. H. W. 


Action of Thionyl Chloride on Codeine and its Isomerides. 
E. SPEYER and H. RosEenFELp (Ber., 1925, 58, [B], 1113—1116).— 
8-Chlorocodeide, m. p. 153°, is readily obtained by boiling a solution 
of «-chlorocodeide in tetrahydronaphthalene or, preferably, bromo- 
benzene, the yield being 70—75%. The action of thionyl chloride 
on w-codeine at 0° gives «-chlorocodeide, m. p. 148°, [«]j} —385-2° 
in alcohol, whereas $-chlorocodeide is obtained exclusively under 
similar conditions from allo-y-codeine and isocodeine. The con- 
versions of y-codeine and codeine into {-chlorocodeide by fuming 
hydrochloric acid under pressure is probably due to secondary change 
of the «-chlorocodeide produced initially. H. W. 


Action of Sodium Hyposulphite on Bromocodeinone. E. 
SreYER and H. RosEnFELD (Ber., 1925, 58, [B], 1117—1119).— 
Reduction of bromocodeinone with warm sodium hyposulphite 
solution followed by treatment of the ice-cold solution with sodium 
hydroxide gives a colourless, amorphous, halogen-free base which 
gives non-crystalline salts. It is converted by warm sodium 
hydroxide solution into a crystalline substance, C,,H,,O,N, m. p. 
240—241° (decomp.) [picrate, decomp. about 210°]. The presence 
of a tertiary nitrogen atom is established by the production of an 
amorphous ore} and of the ketonic group by the isolation of 
the oxime, C,gH.0,N5, decomp. 266—270°. The insolubility of the 
base in sodium abe solution shows the oxygen bridge of the 
original material to remain intact, whereas it is ruptured by reduction 
at prepared lead electrodes, giving amorphous products which 
yielded only amorphous salts. It is suggested that the new base 
is dehydro-y-codeinone. H. W. 


Dihydrothebenine and its Degradation. E. Speyer and H. 
RosENFELD (Ber., 1925, 58, [B], 1120—1124).—Thebenine hydro- 
chloride is converted by boiling aqueous sodium hyposulphite 
solution into dihydrothebenine thiosulphate, m. p. 194—195°, which 
with ammonia yields dihydrothebenine (I) (+H,0), decomp. 147— 
148° (hydrochloride, decomp. 237—238°; N- methyldihydrothebenine 
hydriodide, m. p. 130—131°). Attempts to methylate the compound 
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exhaustively failed, owing to the presence of the phenolic hydroxy 
groups, but it is converted by sodium hydroxide and methy] sulphate 


CH 

\ 
OO 


into dimethoxydihydrothebenininemethine methosulphate, decomp. 
270—271°, from which the corresponding quaternary iodide, decomp. 
245°, isderived. Silver oxide converts the iodide into the hydroxide, 
which is decomposed by boiling potassium hydroxide solution into 
trimethylamine and “ methoxydihydrothebenol ”’ (II), m. p. 133—134°. 
Reduction of the latter substance with red phosphorus and hydriodic 
acid (d 1-7) at 220° gives an oil, b. p. 300—310°, which yields a 
picrate, decomp. 212—214°. H. W. 
Action of Cyanogen Bromide on Thebaine. E. SPEYER and 
H. RosEenFetp (Ber., 1925, 58, [B], 1125—1128).—The action of 
cyanogen bromide on thebaine in the presence of chloroform has 
ielded a small amount of a substance to which von Braun (A., 
1914, i, 1138) has assigned the composition C,,H,,0,N,. The 
compound, m. p. 146—147°, is much more readily produced if 
glacial acetic acid is used as solvent; it has the composition 
C,,H,,0;N,. The changes in colour observed during the reaction 
and, particularly, the presence of only one methoxyl group in the 
molecule show the compound to be cyanonorthebenine (I). Attempts 


CH 
Meo-c’ SoH 
HO: 


(I.) } CH 
\ /CH 

CN-NH-CH,-CH, 

CH 


to obtain the substance from cyanogen bromide and thebenine 
and to hydrolyse it to northebenine were unsuccessful. In dilute 
acetic acid solution in the presence of palladised charcoal it absorbs 
4 mols. of hydrogen, and the oily base thus obtained is converted by 
methyl iodide into the compound (II), m. p. 298—299°. H.W. 


Dissociation of Salts of Narcotine and optimum Conditions 
for its Extraction. R. Fasre and E. Partnaup (Compt. rend., 
1925, 180, 2077—2079; cf. Otto, A., 1896, ii, 508).—Narcotine 
hydrochloride is dissociated more in aqueous solution than the 


H, (IL) 
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CH 
NHMe 
CH CH, 
CH 
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sulphate. All the narcotine present in solutions of the hydro- 
chloride, sulphate, or tartrate may be extracted by a continuous 
ess by means of chloroform, ethyl alcohol, or benzene. Extrac- 
tion of solutions of the hydrochloride with chloroform is the most 
rapid method. L. F. H. 


Synthesis of 1-Aryl-2-pyrrolidones. P. Lipp and F> Caspers 
(Ber., 1925, 58, [B], 1011—1014).—-Chloro-n-butyryl chloride, 
b. p- 59—60°/11 mm., conveniently prepared by the action of 
thionyl chloride on y-chloro-n-butyric acid in the presence of light 
petroleum, is transformed by aniline into the corresponding anilide, 
m. p. 69—70°, and thence by cautious treatment with molten 

tassium hydroxide into 1-phenyl-2-pyrrolidone, m. p. 68—69°. 
fimilarly, y-chloro-n-butyro-p-toluidide, m. p. 91—92°5° (corr.) after 
softening, affords 1-p-tolyl-2-pyrrolidone, m. p. 88—89° (corr.) 
[picrate, m. p. 121—122° (corr.)}. H. W. 


Colour Reactions of Tryptophan with Aldehydes. A. 
BLANCHETIERE (Compt. rend., 1925, 180, 2072—2074; cf. A, 
1907, ii, 320; 1908, ii, 76; 1910, ii, 559; 1912, i, 401; 1920, ii, 786). 
—Pure tryptophan does not give the colour reaction with phos- 
phoric acid described by Romieu (this vol., i, 607), the presence of 
an aldehyde being necessary. Sulphuric acid yields the same 
reaction as phosphoric acid. The substitution of phosphoric acid 
for sulphuric acid in the condensation of tryptophan with vanillin 
(Steensma, A., 1906, ii, 315) results in an increased sensitivity, and 


the reaction may be used for the determination of tryptophan. 
L. F. H. 


Reactions of 5-Ketonic Nitriles. C. F. H. ALLEN (J. Amer. 
Chem. Soc., 1925, 47, 1733—1741).—p-Nitrophenylacetonitrile 
yields two stereoisomeric additive products (I) with phenyl styryl 
ketone, the addition taking place more readily than with the cyano- 
acetic acid derivatives. Both additive products yield the same 

HPh:-CH,°COPh CHPh-CH:CPh 
tetrahydropyridine derivative (I), but the reaction is no more 
rapid than with the unsubstituted nitriles (Kohler and Allen, A., 
1924, i, 855), differences being more probably due to limited solu- 
bilities than to activity of the «-hydrogen atom. Although this 
transformation does not take place in the presence of acetyl chloride 
to exclude traces of water, the cyanoacetamide additive product, 
COPh-CH,*CHPh-CH(CN)-CO-NH, (Kohler and Souther, A., 1923, 
i, 243), undergoes transformation to the tetrahydropyridine deriv- 
ative either in the presence of acetyl chloride or in dimethylaniline. 
It is therefore concluded that in the formation of tetrahydropyridine 
derivatives from 5-ketone nitriles the first stage of the reaction is 
the addition of water, forming an amide which then undergoes 
ring closure : 

—» GHR-CH,COR’ _. R 

“CN HR’’-CO-NH, HR’-CO-NH 
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p-Nitrobenzyl cyanide and phenyl styryl ketone in methyl 
alcoholic solution and the presence of a trace of alkali give a mixture 
of y-benzoyl-8-phenyl-«-p-nitrophenylbutyronitrile, m. p. 144° (yield 
65%), with its stereoisomeride, m. p. 126° (yield 19%). Hydrogen 
bromide in glacial acetic acid converts both isomerides (yield 92%) 
into 2-k¢to-4 : 6-diphenyl-3-p-nitrophenyltetrahydropyridine, m. p. 
236°, which with sodium nitrite in glacial acetic acid yields 2-hydroxy. 
4 : 6-diphenyl-3-p-nitrophenylpyridine (II), yellow prisms, m. p. 
311—312° (decomp.). In hot carbon tetrachloride, hydrogen 
bromide gives a yellow precipitate (yield 90%) of the “ amide 
bromide.” That from the nitrile, m. p. 126°, had m. p. 118—119° 
and the composition C,,H,,0,N,,2HBr. The intermediately formed 
ormed in practically quantitative yield on dissolving either nitrile 
in sulphuric acid and diluting with water or alcohol. On treatment 
with benzoyl chloride, acetyl chloride, or hydrogen bromide-acetic 
acid, it yields the tetrahydropyridine derivative (II), m. p. 236°, 
whilst its structure is confirmed by its synthesis by condensing 
p-nitrophenylacetamide and phenyl styryl ketone in _ the 
resence of sodium methoxide. Both nitriles react readily with 
romine in acetic acid, yielding the types of bromine compound 
sii obtained from unsaturated nitriles (Kohler and Allen, 

cét.). 

The isomeride, m. p. 126°, yields 2-bromo-4 : 6-diphenyl-3-p-nitro- 
phenylpyridine, m. p. 191°; the nitrile, m. p. 144°, yields a mixture 
of two isomeric «-bromo-y-benzoyl-«-p-nitrophenylbutyronitriles, m. p. 
151° and 191°. Both isomerides are converted into the pyridine 
derivative by hydrogen bromide in acetic acid. In warm pyridine 
or with potassium acetate in acetic acid, both isomerides yield a 
mixture of three isomerides which do not react with bromine or 
permanganate and in which the cyano group cannot be hydrolysed. 
They melt at 170°, 144°, and 151°, the former predominating from 
the higher melting bromo-nitrile, the two latter from the lower 
melting bromo-nitrile, and are provisionally regarded as 1-cyano- 
R. B. 


Pyridonemethides [Methylenedihydropyridines]. O. Mumm 
[with K. Brnrens, A. von FiscHER-TREUENFELD, G. Hrvost, W. 
Lunp, O. Mrozex, J. SOnKsEN, and O. Tonn] (Annalen, 1925, 448, 
272—309; cf. A., 1924, i, 83)—A study of pyridonemethides, 
synthesised by the reactions previously described, derived from a 
series of pyridine derivatives. The methosulphates (I) of ethyl 
4-ethyl-, m. p. 130-5°, 4-isobutyl-, m. p. 115° after sintering at 103°, 


< 


| 
\co, Et \co,Et 0, Et 


Me“ HSO, 


4-furyl-, m. p. 152—153°, and 4-phenyl-1 : 6-dimethylpyridine- 
3 : 5-dicarboxylate, m. p. 150—152°, are described, as well as the 


NMe (IIL) 


bo to-e 
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y-cyanides (2-cyano derivatives) (II) of the following ethyl 1-methyl- 
2: 3-dihydropyridine-3 : 5-dicarboxylates : 2 : 6-dimethyl-,m. p. 131°; 
2:6-dimethyl-4-ethyl-, m. p. 92°; 2: 6-dimethyl-4-isobutyl-, m. p. 
67°; 4-p-anisyl-2 : 6-dimethyl-, m. p. 117—118°; and 4-m-nitro- 

nyl-2 : 6-dimethyl-, m. p. 151-5°. From these the following 
pyridonemethides (II1) were -~--? 1 : 6-dimethyl-, m. p. 110° 
(impure); 1:4: 6-trimethyl- (loc. cit.); 1: 6-dimethyl-4-ethyl-, 
yellow, m. p. 78° (perchlorate, m. p. 111-5°); 1 : 6-dimethyl-4-iso- 
butyl-, yellow, m. p. 47° (perchlorate, m. p. 140—141°; picrate, 
m. p. 117—118°); 4-furyl-1 : 6-dimethyl-, reddish-brown, m. p 
81° (perchlorate, m. p. 156—157°; picrate, m. p. 119—120°), rapidly 
oxidising on exposure to air or oxygen to a peroxide, C,,H,,0,N, 
dark brown, hygroscopic; 4-phenyl-1 : 6-dimethyl-, red, m. p. 
110—111° (decomp.) (perchlorate, m. p. 191—192°); 4-p-anisyl- 
1: 6-dimethyl-, yellowish-red, m. p. 94—95°; and 4-m-nitrophenyl- 
1: 6-dimethyl-, dark red, m. p. 76—78° (perchlorate, m. p. 158— 
159°). 

When suspended in water, the methides undergo a transform- 
ation according to the scheme : 


Phenylhydrazine in absolute ether effects an analogous change, 
the products being the corresponding phenylhydrazones (V). Ethyl 
3-acetyl-1 : 6-dimethyl-«-pyridone-5-carboxylate, m. p. 131°, see (IV) 
(phenylhydrazone, m. p. 194°), and its following 4-substitution pro- 
ducts are described : 4-methyl- (phenylhydrazone, m. p. 191—192°); 
4-isobutyl-, m. p. 87°; 4-furyl-, m. p. 137° (phenylhydrazone, m. p. 
204—205°); 4-phenyl-, m. p. 141—142°; 4-p-anisyl-, m. p. 126— 
127° (phenylhydrazone, m. p. 231—232°); and 4-m-nitrophenyl-, 
m. p. 137—138° (phenylhydrazone, m. p. 188—189°). The above 
pyridones, when boiled with alkali, are hydrolysed to the corre- 
sponding 3-acetyl-1 : 6-dimethyl-«-pyridone-5-carboxylic acids (VI), 
of which (VI), m. p. 255°, is described, and its 4-ethyl, m. p. 201°; 
4-isobutyl, m. p. 209—210°; 4-furyl, m. p. 220—222° (decomp.), 
and 4-p-anisyl derivative, m. p. 237°. The carboxyl group of the 
\-coMe C0, Et/ \CO,Et 

Me! |-o JeMe (VIL) 

NMe NMe 


(VI) 


above acids is eliminated, by treatment with concentrated hydro- 
chloric acid, with production of the corresponding 3-acetyl-1 : 6-di- 
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methyl-«-pyridones, whilst concentrated sulphuric acid also elimin. 
ates the acetyl group, with formation of «-pyridones, of which 
1 : 6-dimethyl-«-pyridone, m. p. about 352°, and 4-furyl-1 : 6-di. 
methyl-«-pyridone, m. p. 153-5°, are described. 

Reduction of the corresponding methides with hydrogen, in 
alcohol, ethyl acetate, or hexane, in presence of platinum sponge, 
affords the following products (VII) : ethyl 1 : 2 : 6-trimethyl-4-ethyl. 
2 : 3-dihydropyridine-3 : 5-dicarboxylate, m. p. 52°, and the corre. 
sponding 4-isobutyl, yellow, b. p. 140°/0-1 mm., 4-furyl, yellow, 
m. p. 98°, 4-phenyl, yellow, m. p. 127—128°, 4-p-anisyl, m. p. 
106—107°, and 4-m-nitrophenyl derivative, yellow, m. p. 112—113°, 

Reduction of the methosulphate of ethyl 4-furyl-2 : 6-dimethyl. 
pyridine-3 : 5-dicarboxylate with sodium amalgam and water under 
continuous neutralisation with acetic acid affords ethyl 4-furyl- 
1 : 2 : 6-trimethyl-1 : 4-dihydropyridine-3 : 5-dicarboxylate, (VIII), 
m. p. 96°, an analogous | : 4-dihydro compound, m. p. 89°, also 
accompanying the above 2:3-dihydro compound of m. p. 52°, 
whilst further reduction of the above 4-anisyl-2 : 3-dihydro com- 
pound yields ethyl 4-anisyl-1 : 2 : 6-trimethyl-1 : 2 : 3 : 6-tetrahydro- 
pyridine-3 : 5-dicarboxylate (IX), yellow, b. p. 200—201°/1-2 mm. 


Hy_0,H,0 C,H,OMe 
CO,Et“ \CO,Et CO,Et7 \CO,Et 
(VIL) M (IX.) 
NMe NMe 


The above 4-phenylpyridonemethide yields, on treatment with 
methyl iodide and methyl sulphate, respectively, the methiodide, 
m. p. 167° (decomp.), and methosulphate, m. p. 160—161°, of ethyl 
4-phenyl-6-methyl-2-ethylpyridine-3 : 5-dicarboxylate. The  meth- 
iodide of the corresponding 2 : 6-dimethyl derivative has m. p. 173— 
174° (decomp.). The action of cold sodium hydroxide on the 
above methosulphate affords a compound, m. p. 108—110° (decomp.) 
(perchlorate, m. p. 173°), closely resembling the methide of which 
it is a homologue. This affords in turn a methosulphate, m. p. 
160—161°, from which a further homologous methide, m. p. 107— 
108°, was obtained. 

The methides combine with carbon disulphide (cf. Schneider, 
Gaertner, and Jordan, A., 1924, i, 551; Rosenhauer, ibid., 1236), 
probably according to the scheme : 


\o-CO,Et 


Compounds of this series (IX) were prepared from the above 4-ethy-, 
red, m. p. 181° (hydrochloride and perchlorate); 4-isobutyl-, reddish- 
violet, m. p. 198—200° (hydrochloride); and 4-p-anisyl-methide, 
violet, m. p. 229—230°. Phenylthiocarbimide reacts similarly and 
derivatives (X) from ethyl 1 : 6-dimethylpyridonemethide-3 ; 5-dicarb- 
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oxylate, dark red, m. p. 261° (hydrochloride), and from the correspond- 
ing 1 : 4: 6-trimethyl-, carmine-red, m. p. 264—265° (hydrochloride), 
the 1 : 6-dimethyl-4-ethyl-, m. p. 239° (hydrochloride, dihydrochloride, 


and perchlorate), the 1 : 6-dimethyl-4-isobutyl-, red, m. p. 221° 
(dihydrochloride), the 4-furyl-1 : 6-dimethyl-, dark red, m. p. 233— 
235° (decomp.), the 4-p-anisyl-1 : 6-dimethyl-, similar, m. p. 273° 
(decomp.), and the 4-m-nitrophenyl-1 : 6-dimethyl-pyridone methide, 
similar, m. p. 247° (decomp.), are described. 

Reaction of the methides with phenylcarbimide proceeds similarly, 
but the primary additive compounds (XI) can be isolated. These 
are converted, by boiling in alcoholic solution, into the dicyclic 
derivatives (XII) or (XIII). The following are described: from 
the 1 : 6-dimethylpyridonemethide, the additive product (XI), yellow, 
m. p. 251°; from the 1 : 4-dimethylpyridonemethide, additive product 


! CO 
(XII.) | NMel (XIIE.) 
\ZN cH” \4\c97% 
e 


(XT), golden-yellow, m. p. 137—139°, with loss of alcohol and con- 
version into the dicyclic derivative (XII), m. p. 212—213°; from 
the 4-ethyl-1 : 6-dimethylpyridonemethide, the additive product (XI), 
reddish-yellow, m. p. about 131°, and the dicyclic derivative, m. p. 
217° (hydrochloride, yellow); from the 1 : 6-dimethyl-4-isobutyl- 
pyridonemethide, additive product, brown, m. p. 117—119°, the 
dicyclic derivative (XII), m. p. 227—-228° (hydrochloride), and its 
isomeride (XIII), m. p. 161°; from the 4-furyl-1 : 6-dimethylpyridone- 
methide, additive product, brown, m. p. 157—158°, and the dicyclic 
derivative, brick-red, m. p. 257—258°; from the 4-p-anisyl-1 : 6- 
dimethylpyridonemethide, additive product, m. p. 169°, and the 
dicyclic derivative, m. p. 295—300°; and from the 4-m-nitro- 
phenyl-1 : 6-dimethylpyridonemethide, the additive product, yellow, 
m. p. 151—152°, and the dicyclic derivative, eosin-red, m. p. 283°. 

In addition, the 1:4: 6-trimethylpyridonemethide forms an 
additive product with 2 mols. of phenylearbimide, m. p. 135° after 
sintering at 122°, which yields two isomeric dicyclic compounds, 


(Hy CONPh 
M O 
7 
NMe H,-CO-NHPh 


(XIV), yellow, m. p. 228—229°, and (XV), brownish-red, m. p. 
158—160° after sintering at 145°, the allottment of the two formulz 
being uncertain. F. G. W. 
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Synthetical Experiments in the isoQuinoline Group. I. 
R. D. Hawortu and W. H. Perk, jun. (J. Chem. Soc., 1925, 
127, 1434—1444).—In the preparation of 2 : 3-dimethoxybenzalde. 
hyde by the methylation of o-vanillin a small quantity of 2 : 3-di. 
methoxybenzaldehyde dimethylacetal, b. p. 134—136°/11 mm., is 
formed. 2: 3-Dimethoxybenzyl bromide, m. p. 27—29°, prepared 
from the alcohol in dry benzene saturated with hydrogen bromide, 
has strong lachrymatory and sternutatory effects. It combines 
with 6 : 7-dimethoxyisoquinoline to form an isoquinolinium bromide, 
m. p. 114° [softens 109°; iodide, m. p. 204—205°; periodide, m. p. 
159—160°], which with excess of alkali gives the y-base, 1-hydrozy- 
6:7: 2’ : 3'-tetramethoxy-2-benzyl-1 : 2-dihydroisoquinoline (stannous 
chloride derivative, m. p. 163—164°). The corresponding 1-cyano 
compound, m. p. 120—122°, is formed by adding potassium cyanide 
to the isoquinolinium bromide. 6:7 : 2’ : 3’-Tetramethoxy-2-benzyl- 
l-isoguinoline, m. p. 171°, is prepared from the isoquinolinium 
bromide by the action of aqueous alkaline ferricyanide or of alcoholic 
potassium hydroxide. Reduction of the isoquinolinium bromide 
with tin and hydrochloric acid yields 6:7 : 2’ : 3’-tetramethoxy-2- 
benzyl-1 : 2: 3 : 4-tetrahydroisoquinoline, m. p. 112—113° (stannous 
chloride derivative, m. p. 109—110°), which is converted by iodine 
and potassium acetate into 6:7 : 2’ : 3’-tetramethory-2-benzyl-3 : 4- 
dihydroisoquinolinium iodide, m. p. 200°. From a solution of the 
corresponding chloride sodium hydroxide precipitates the y-base, 
1-hydroxy-6 : 7 : 2’ : 3’-tetramethoxy-2-benzyl-1 : 2 : 3 : 4-tetrahydroxy- 
isoquinoline (picrate,m.p. 135°; zine chloride double salt, m. p. 158— 
160°). From the dihydroisoquinolinium iodide there is obtained, 
by boiling with aqueous-alcoholic potassium hydroxide, 6 : 7 : 2’ : 3’- 
tetramethoxy-2-benzyl-3 : 4-dihydro-1-isoquinolone, m. p. 160°, or by 
condensation with nitromethane, the tetramethoxybenzyl-1-nitro- 
methyltetrahydroisoquinoline, m. p. 111—112°, from which, by 
reduction, only methylamine and the y-base are obtainable. 

2 : 3-Dimethoxybenzyl bromide reacts with norhydrohydrastinine 
to form a quaternary ammonium bromide, which, condensed with 
nitromethane, yields 6 : 7-methylenedioxy-2’ : 3’-dimethoxy-2-benzyl- 
1-nitromethyl-1 : 2 : 3 : 4-tetrahydroisoquinoline, m. p. 135—136°, 
from which also no oxime is obtained by reduction. 

1-Cyano-6 : 7 : 2’ : 3’-tetramethoxy-2-benzyl-1 : 2 : 3 : 4-tetrahydro- 
isoquinoline, m. p. 125°, the y-cyanide prepared from the above 
dihydroisoquinolinium iodide (m. p. 200°) reacts with magnesium 
methyl iodide in anisole to give tetramethoxybenzyl-1-methyltetra- 
hydroisoquinoline (picrate, m. p. 157—158°), but attempts to oxidise 
this to a dihydro compound and thence to an aldehyde by con- 
densation with nitrosodimethylaniline were unsuccessful. 

1-Cyano-6 : 7-dimethoxy-2-benzoyl-1 : 2-dihydroisoquinoline, m. p. 
164°, is obtained from 6: 7-dimethoxyisoquinoline, potassium 
cyanide, and benzoyl chloride. 2: 3-Dimethoxybenzoyl chloride, 
prepared from the acid by heating with thionyl chloride, similarly 
gives l-cyano-6 : 7 : 2’ : 3'-tetramethoaxy-2-benzoyl-1 : 2-dihydroiso- 
quinoline, m. p. 181°. Either of these cyano-benzoyl compounds 
is converted by hydrogen chloride in dry chloroform into 6 : 7-di- 
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methoxyisoquinoline-1-carboxylamide, m. p. 168—169° (mercuric 
chloride additive compound described), together with a small amount 
of the 1-carboxylic acid (Goldschmiedt, A., 1886, 478; 1888, 302), 
which also forms a crystalline mercuric chloride compound. The 
amide reacts with 2:3-dimethoxybenzyl bromide to give an 
ammonium bromide, m. p. above 250°, which is reduced by tin and 
hydrochloric acid to 6:7: 2’ : 3’-tetramethoxy-2-benzyl-1 : 2:3: 4- 
tetrahydroisoquinoline-1-carboxylamide, m. p. 192°, obtainable less 
satisfactorily by treating the y-cyanide of m. p. 125° (see above) 
with hydrogen chloride and zinc chloride in anisole. It is not 
hydrolysed by boiling concentrated hydrochloric acid or alcoholic 

potassium hydroxide. 
Anhydrocotarnine-nitromethane is reduced by zinc dust and 
CH alkali or by stannous chloride and 


F 2 hydrochloric acid to anhydrocotarnine- 
<0 methylamine (annexed formula), which 
H, O //NMe gives a dihydrochloride, m. p. 227°, and 


a picrate, m. p. 200° (decomp.). 
HCH, NH, The above compounds were prepared 
in an unsuccessful attempt to synthesise berberine alkaloids from 
tetramethoxybenzylisoquinoline and its derivatives. C. H. 


Synthetical Experiments in the isoQuinoline Group. II. 
R. D. Hawortu, W. H. PERKIN, jun., and J: Rankin (J. Chem. 
Soc., 1925, 127, 1444—1448)—The following substances corre- 
spond with those of the preceding abstract, but are derived from 
vanillin in place of o-vanillin. The methods used are exactly similar. 

3: 4-Dimethoxybenzyl bromide has only feeble lachrymatory pro- 
perties; it could not be distilled without decomposition. 

6:7:3' : 4'-Tetramethoxy-2-benzylisoquinolinium bromide, m. p. 
137—138° (iodide, m. p. 203—204°). 1-Hydroxy-6: 7 : 3’ : 4’-tetra- 
methoxy-2-benzyl-1 : 2-dihydroisoquinoline could not be recrystal- 
lised. 6:7: 3’ : 4'-Tetramethoxy-2-benzyl-1-isoquinoline, m. p. 128— 
129°; the corresponding tetrahydro compound, m. p. 93°, does not 
react with methylal, acetal, or sulphoacetic agid. 1-Cyano- 
6:7: 3’ : 4’-tetramethoxy-2-benzyl-1 : 2-dihydroisoquinoline, m. p. 
117° (decomp., darkens 115°). 6:7: 3’ : 4’-Tetramethoxy-2-benzyl- 
3 : 4-dihydroisoquinolinium iodide, m. p. 184—185° [periodide, m. p. 
160°; chloride (+Aq.), m. p. 52—56°]. 1-Hydroxy-6:7:3':4’- 
tetramethoxy-2-benzyl-1 : 2 : 3 : 4-tetrahydroisoquinoline was not ob- 
tained crystalline; the corresponding isoguinolone melts at 116°, 
the l-cyano compound (y-cyanide) at 98°. 6:7: 3’: 4'-Tetra- 
methoxy - 2 - benzyl - 1 - nitromethyl -1 : 2 : 3 : 4-tetrahydroisoquinoline, 
m. p. 148—149°, like its isomeride could not be reduced to an 
oxime. C. H. 


Syntheticai Experiments in the isoQuinoline Group. III. 
R. D. Hawortu and W. H. Perxrn, jun. (J. Chem. Soc., 1925, 
127, 1448—1453).—In the attémpted synthesis of tetrahydro- 
berberine from veratrylnorhydrohydrastinine (I) with formaldehyde 
and hydrochloric acid (Haworth, Perkin, and Rankin, T., 1924, 
125, 1685), condensation occurs in the 6’-position, giving tetra- 
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hydro-y-berberine (II). Attempts have now been made without 
success to force the 2’-carbon atom to react by blocking the 
6’-position with a substituent. 


OMe 
OMe OMe OMe 


6’-Nitroveratrylnorhydrohydrastinine, m. p. 149—150°, prepared 
by nitration of (I) in acetic acid at 0°, gave with formaldehyde a 
gummy additive compound, which could not be converted into 
nitrotetrahydroberberine. 6'-Nitrotetrahydroberberine, m. p. 185°, 
from tetrahydroberberine, is reduced by zinc dust and hydrochloric 
acid to an amine, which gives a greenish-blue coloration with ferric 
chloride. The ease of nitration of tetrahydroberberine and its 
derivatives distinguishes them readily from compounds of the 
tetrahydro-y-berberine type, which give no nitro derivatives but 
are oxidised. 

6-Bromohomoveratric acid, m. p. 115°, obtained by bromination 
of homoveratric acid in acetic acid, was identical with Pschorr’s 
product (Pschorr, Koch, Selle, Stoof, and Treidel, A., 1912, i, 775), 
prepared differently. It condenses with homopiperonylamine at 
180° to give 6’-bromohomoveratroylhomopiperonylamine (III), m. p. 
159—160°, from which, by the action of phosphoryl chloride in 
toluene, the dihydrotsoquinoline was readily obtained. Reduction 
of this with zinc dust and dilute sulphuric acid yielded 6’-bromo- 
veratrylnorhydrohydrastinine, m. p. 159—160° [hydrochloride, m. p. 
260—262° (softens 250°); picrate, m. p. 174—175°; formate also 
described]. The N-hydroxymethyl derivative (picrate, m. p. 154— 
155°), obtained by the action of formaldehyde, could not be con- 
verted into bromotetrahydroberberine. The N-formyl derivative, 
prepared by heating the formate of the base, reacted with phos- 
phoryl chloride in benzene, but the product, m. p. 177°, contained 
no bromine and was shown to be tetrahydro-y- -berberine (hydro- 
chloride, m. p. 220°; picrate, m. p. 176°). From N-formylveratryl- 
norhydrohydrastinine by the same method was obtained dihydro- 
anhydro- -y-berberine, m. p. and mixed m. p. 154—155° [not 165— 
ig as previously reported (T., 1924, 125, 1699); hydrochloride, 

m. p. 253—255° (decomp.)]. 

The correct m. p. of 

cit.) is 160—161°, not 154°. C. H 


Synthetical Experiments in the isoQuinoline Group. WV. 
Haworth and W. H. Perkin, jun. (J. Chem. Soc., 19235, 
127, 1453—1462) .—As in the tetrahydroberberine series (preceding 
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abstract), attempts to convert a 9-methyltetrahydropapaverine 
derivative by means of methylal and hydrochloric acid into a 
corydaline derivative give the isomeric base, the 6’-carbon atom 
reacting in preference to the 2’-carbon atom. 

Papaveraldine reacts with magnesium methyl iodide to form 
7-demethylomethylpapaverinol (1), one methoxyl group being 
demethylated. Like all the other demethylo-compounds here 
described, this substance exhibits no phenolic properties although 
it must contain a free phenolic group [cf. methylnoroxyberberine 
(Faltis, A., 1910, i, 698; Bland, Perkin, and Robinson, T., 1912, 
401, 262; 1925, 127, 744)]. By the action of acetic anhydride, 
phenylearbimide, or concentrated acids it is converted into the 
corresponding anhydro derivative (>CMeOH —»> >C°:CH,), m. p. 
151° [picrate, m. p. 110—112° (decomp.); perchlorate, m. p. 150°]. 
Reduction of the tertiary alcohol (I) or its anhydro derivative with 
tin and hydrochloric acid gives 7-demethylomethylpapaverine, m. p. 
148° (picrate, chromate, chloroplatinate, and chloroaurate described), 
and eventually 7-demethylomethylietrahydropapaverine (II), m. p. 
64—-65° [picrate, m. p. 225° (decomp.); nitrosoamine, m. p. 124°]. 
Condensation of the tetrahydro base with methylal yields 7-de- 
methylo-y-corydaline (III), m. p. 150—151° (methiodide, m. p. 250°; 
methochloride, m. p. 253°; hydriodide, m. p. 242°; periodide, m. p. 
210°). From the periodide, suspended in hot water and treated 
with sulphur dioxide, there is obtained dihydro-7-demethylo-w-de- 
hydrocorydalinium iodide, m. p. 250°, which may also be prepared 
by oxidation of nor-y-corydaline with mercuric acetate. The 
chloride, m. p. 235° (decomp.), is converted by 50% potassium 
hydroxide into ketonor-7-demethylo-w-corydaline (IV), m. p. 210°, 
and 7-demethylo-y-corydaline (IIT). 


CH 
/ MeO’ \ou, \/NcH, 
MAA 


(MeOH 


( OMe 


Me 
ed 
a 
ito 
ric 
ric 
its 
he 
ut 
on 
r’s 
D), 
at 
in 
on 
p. 
so ¢ 
CHMe MeCH | 
n- an) (IIL.) 
e, | JoMe 
OMe 
ed OMe Me OMe 
CH, 
le, NY \ 

(IV.) M | (V.) 

OMe 
D, OMe 
1g OMe 


i. 972 ABSTRACTS OF CHEMICAL PAPERS. 


On boiling 7-demethylo-y-corydaline methochloride with potass- 
jum hydroxide, there is formed anhydro-7-demethylomethyl-y- 
corydaline (V) [hydrochloride, m. p. 228° (decomp.); hydriodide, 
130 232°; picrate (+2EtOH), m. p. 165° after partial melting at 

Attempts to obtain corydaline from the two isomeric 4-methyl- 
tetrahydroberberines (Freund and Fleischer, A., 1915, i, 982) by 
replacing the methylenedioxy group by two methoxyl groups were 
unsuccessful. C. H. 


3-Carbethoxy-2 : 4-dimethylpyrrole-5-vinyl-ww-dicarboxylic 
Acid and  -5-vinyl-w-carboxylic Acid. W. Kiistzr, 
E. Brunt, and 8. Koppenn6rer (Ber., 1925, 58, [B], 1014—1021). 
—Ethy] 2 : 4-dimethyl-5-aldehydopyrrole-3-carboxylate (cf. Fischer 
and Zerweck, A., 1923, i, 758) condenses with malonic acid in the 
presence of alcoholic ammonia, yielding a mixture of 3-carbethoxy. 

>C-CH:CH-CO,H, 

m. p. (indef.) 265° (decomp.) (silver salt; ethyl ester, m. p. 155— 
157°; methyl ester, m. p. 179—181°) and 3-carbethoxy-2 : 4-dimethyl- 
pyrrole-5-vinyl-ww-dicarboxylic acid, m. p. 199—200°, decomp. 
202°, which are separated from one another by taking advantage 
of the differing solubilities of their potassium salts in alcohol. The 
dicarboxylic acid is obtained more conveniently if ammonia is 
replaced by diethylamine as condensing agent. The normal silver 
salt is transformed by ethyl bromide in the presence of benzene 
into ethyl 3-carbethoxy-2 : 4-dimethylpyrrole-5-vinyl-ww-dicarboxylate, 
m. p. 86—87°. The silver hydrogen salt is converted by methyl 
iodide into methyl hydrogen 3-carbethoxy-2 : 4-dimethylpyrrole-5- 
vinyl-ww-dicarboxylate, m. p. 161°, decomp. 163°, which immediately 
yields an ammonium salt when treated with ammonia in benzene; 
with ethyl bromide an ethyl hydrogen ester, m. p. 114°, decomp. 
174°, is produced which does not immediately give an ammonium 
salt under similar conditions and in which the carboxyl group is 
therefore considered to have reacted with the NH group of the 
pyrrole. Protracted treatment with boiling ethyl alcohol converts 
the dicarboxylic acid into an isomeric ethyl hydrogen ester, m. p. 
183°, which does not decompose below 280°, whilst methyl alcohol 
gives an isomeric methyl hydrogen ester darkening at 260°. The 
action of hydrogen bromide and glacial acetic acid on 3-carbethoxy- 
2 : 4-dimethylpyrrole-5-vinyl-ww-dicarboxylic acid leads mainly to 
elimination of carbon dioxide and production of 3-carbethoxy- 
2 : 4-dimethylpyrrole-5-vinyl-w-carboxylic acid, whereas the latter 
acid becomes resinified by these reagents. The monocarboxylic 
acid absorbs bromine vapour with production of (?) 3-carbethoxy- 
2 : acid, which 
could not be obtained homogeneous; a similar behaviour is shown 
by ethyl 3-carbethoxy-2 : 4-dimethylpyrrole-5-vinyl-ww-dicarb- 
oxylate. With iodine in ethereal solution, the latter ester affords 
ethyl 3-carbethoxy-2 : 4-dimethylpyrrole-5-aw-di-iodoethyl-ww-dicarb- 


a 
; 
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ovylate, m. p. 175°. Reduction of 3-carbethoxy-2 : 4-dimethyl- 
pyrrole-5-vinyl-ww-dicarboxylic acid with sodium amalgam appears 
to yield 3-carbethoxy-2 : 4-dimethylpyrrole-5-ethyl-ww-dicarboxylic 
acid, decomp. 232°, which could not be purified completely and when 
thermally decomposed gives only a 28% yield of 3-carbethoxy- 
2: 4-dimethylpyrrole-5-propionic acid, m. p. 119°, which is there- 
fore more conveniently obtained by reduction of 3-carbethoxy- 
2: 4-dimethylpyrrole-5-vinyl-w-carboxylic acid (cf. Kiister and 
Maurer, A., 1924, i, 202). H. W. 
Synthesis of Indole. C. Nrnirzescu (Ber., 1925, 58, [B], 
1063—1064).—ow-Dinitrostyrene is reduced by iron filings and 
dilute acetic acid to indole in 30% yield; probably o-aminophenyl- 
acetaldoxime is intermediately formed. If sodium hyposulphite 
is used as reducing agent indigotin is formed owing to the atmo- 
spheric oxidation of indole accelerated by the presence of sodium 
hydrogen sulphite. H. W. 
Catalysts for the Fischer Synthesis of Indoles. A. KorczyN- 
skt and L. KrERzEK (Roczniki Chemji, 1925, 5, [1—3], 23—32).— 
The catalytic action of powdered nickel, cobalt, and copper, and 
of salts such as cobaltous, nickelous, chromous, and cupric chlorides, 
and uranium hexachloride on the Fischer synthesis of indoles from 
phenylhydrazones has been investigated. Using nickelous chloride 
or metallic nickel, copper, or cobalt, the yields are respectively 
65% and 60%. Two red picryl derivatives of 2-methylindole are 
described, m. p. 110° and 225°. Using nickelous chloride as catalyst 
2-p-anisylindole, silver, m. p. 228—229°, is prepared from the 
p-methoxyacetophenonephenylhydrazone, pale yellow, m. p. 142°. 
p-Methoxyacetophenone-p-bromophenylhydrazone, pink, m. p. 154°, 
with nickel chloride as catalyst, gives no identifiable product, pro- 
found decomposition taking place. Acetophenone-p-methoxyphenyl- 
hydrazone, yellow, m. p. 63—64°, yields small quantities of 5-methozy- 
2-phenylindole, not isolated pure. p-M icemglanaennlk 
oryphenylhydrazone, yellow, m. p. 162—163°, yields 5-methozy- 
2-p-anisylindole, yellow, m. p. 213—214°. 2-p-Hydroxyphenyl- 
indole, yellow leaves, m. p. 70°, is obtained from p-hydroxyaceto- 
phenonephenylhydrazone, using nickel as catalyst, and its con- 
densation product with diphenylchlorocarbamide, an amorphous, 
colourless powder, m. p. 65°, is described. 3-Amylindole, colour- 
less, m. p. 54°, is given by heptaldehydephenylhydrazone, and its 
picrate, red, m. p. 91—92°, prepared. p-Hydroxydibromoaceto- 
phenone-p-bromophenylhydrazone, yellow, m. p. 180°, gives no indole 
on treatment in the above manner. R. T. 
Arsenyl: Tartrates of Pyridine, Quinoline, and Some 
Alkaloids. L. Desucqurt (J. Pharm. Chim., 1925, 1, 571—674). 
—The compounds C,H,0,AsR, where R is an organic base, are 
prepared by boiling arsenious oxide with an aqueous solution of 
the tartrate of the base. They are colourless, sparingly soluble 
in cold water, readily soluble in hot water, separating anhydrous on 
cooling. The pyridine compound, [«]f.,. -+18-5°, and the 
quinoline compound, [«]? +15°83°, are described. 8. I. L. 
VOL. CXXVIII. i. mm 
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Nitro- and Amino-ethoxylutidine. J. N. CoLuie and G, 
BisHop (J. Chem. Soc., 1925, 127, 962—964; cf. T., 1898, 73, 229, 
235).—Nitration of 4-ethoxy-2 : 6-dimethylpyridine, b. p. 208° 
(prepared from dimethylpyrone), yields 3-nitro-4-ethoxy-2 : 6-di- 
methylpyridine, m. p. 99°, which is reduced by tin and hydrochloric 
acid to 3-amino-4-ethoxy-2 : 6-dimethylpyridine, and the latter, after 
purification through the chlorostannate and chloroplatinate has m. p. 
62°, b. p. 267°. Oxidation of nitroethoxylutidine with potassium 
permanganate gives nitro-4-ethoxy-2-methylpyridine-6-carboxylic acid, 
m. p. 147° (silver salt described). Moderated oxidation of ethoxy. 
lutidine yields impure 4-ethoxy-2-methylpyridine-6-carboxylic acid, 
m. p. 138° (characterised as its silver salt and chloroplatinate), which 
is completely decomposed by further treatment with potassium 
permanganate, but with boiling nitric acid yields the nitrate, m. p. 
125°; it is converted by heat into ethoxypicoline, b. p. about 220° 
(chloroplatinate, m. p. 207°), and by hydrogen iodide into 4-hydrory- 
2-methylpyridine-6-carboxylic acid (+H,O), m. p. 295°. More 
extensive oxidation of ethoxylutidine with permanganate gives 
4-ethoxy-2-methylpyridine-6-carboxylic acid and 4-ethoxypyridine- 
2: 6-dicarboxylic acid, m. p. 200° (silver salt and chloroplatinate 
described) [giving 4-ethoxypyridine, b. p. 200—202° (chloroplatinate, 
m. p. 215°), on distillation], together with 4-hydroxry-2-methylpyridine, 
b. p. 350—360° (chloroplatinate described). F. M. H. 


Condensation of m- and o-Nitrobenzaldehyde with 8-Meth- 
oxy-2-methylquinoline. J.TR6cER and J. DANEHL (J. pr. Chem., 
1925, [ii], 110, 86—100; cf. this vol., i, 432)—When an aqueous 
solution of the methiodide, m. p. 184°, or the ethiodide, m. p. 208— 
209°, of 8-methoxy-2-methylquinoline is shaken with silver oxide, 
the alkaline filtrate contains an ammonium base, and in each case 
the corresponding chloride yields double salts with auric chloride and 
mercuric chloride. By heating 8-methoxy-2-methylquinoline with 
m-nitrobenzaldehyde at 100° or 180°, is formed 8-methoxy-2-m-nitro- 
styrylquinoline, m. p. 154°; the hydrochloride gives a chloroplatinate 
and double salts with mercuric chloride and stannic chloride; 
the methiodide, m. p. 205°, or ethiodide, m. p. 210°, on treatment 
with alcoholic potassium hydroxide regenerates 8-methoxy-2-m- 
nitrostyrylquinoline; attempts to reduce the base have proved 
unsuccessful. When equivalent amounts of 8-methoxy-2-methyl- 
quinoline and m-nitrobenzaldehyde are heated with water in a sealed 
tube at 100°, the product is 8-methory-2-8-hydroxy-8-m-nitrophenyl- 
ethylquinoline, m. p. 164°, which is dimorphous (hydrochloride, chloro- 
platinate, and gold chloride double salt are described) ; the ethiodide, 
m. p. 214°, is converted by silver oxide into 8-methoxy-2-m-nitro- 
styrylquinoline. On heating 8-methoxy-2-methylquinoline and 
o-nitrobenzaldehyde at 180°, or at 100° in presence of zinc chloride, 
the product is 
m. p. 97—98° (hydrochloride, chloroplatinate, and mercuric chloride and 
stannic chloride double salts described), whilst heating at 180—190° 
with zinc chloride causes decomposition, but gives no stilbazole 
derivative; with methyl iodide 8-methoxy-2-$-hydroxy-$-o-nitro- 
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phenylethylquinoline gives a product (not the methiodide), whilst 
a similar substance, together with the ethiodide, m. p. 203°, is 
obtained through ethyl iodide; with silver oxide the ethiodide 
regenerates the original compound. 8-Methoxy-2-methylquinoline 
and cinnamaldehyde at 180° produce 8-methoxy-2-a-hydroxycinnamyl- 

methylquinoline, characterised as its hydrochloride. F. M. H. 
[Condensation of Hydroxy- and Methoxy-2-methylquino- 
lines, and 2-Hydroxylepidine with Aromatic Aldehydes. | 
Correction. J. TR6GER and E Dunxer (J. pr. Chem., 1925, [ii], 
410, 64).—Analytical results for 8-methoxy-2-8-hydroxy--p- 
methoxyphenylethylquinoline aud iis platinum salt were transposed 

in the original paper (cf. this vol., i, 432). C. H. 
s-Acenaphthaquinoline. (Miss) J. Stewart (J. Chem. Soc., 
1925, 127, 1331—1332).—By the Skraup reaction, with nitrobenzene 
as oxidant, 5-aminoacenaphthene is converted into «-acenaphtha- 
quinoline, m. p. 61—62° (chromate, hydrochloride, and picrate, m. p. 
234°, prepared). Oxidation of the base with chromic—acetic acid 
gives a-naphthaquinoline-6 : 7-dicarboxylic acid (anhydrises at 150°), 
from which by distillation with soda-lime, «-naphthaquinoline 

(m. p. 49—50°) may be obtained. C. H. 
Hydantoins. XLVI. Nitropyruvic Ureide. D. Davipson 
(J. Amer. Chem. Soc., 1925, 47, 1722—1726).—Nitropyruvic ureide 
(m. p. 204°, decomp.) is most conveniently obtained by nitrating 
dipyruvic ureide (this vol., i, 584). Since nitropyruvic ureide 
does not give V. Meyer’s nitrolic acid test and undergoes rapid 
hydrolysis into nitromethane and parabanic acid when boiled with 


water, its formula is probably 
CO-N 
NH<00.U-CH, «NO . Thus, bromine yields bromonitropyruvic 
ureide, NH<, O-CCREN 0, (cf. this vol., i, 583), which is even 


more readily hydrolysed than the parent substance; whilst acetic 
anhydride affords a diacetyl derivative, yellow leaflets, m. p. 150° 
(decomp.). When reduced with hydrogen in the presence of 
platinum oxide, nitropyruvic ureide yields the oxime of hydantoin- 
5-aldehyde (cf. Kohler and Drake, A., 1923, i, 666). Bromonitro- 
pyruvic ureide, yellow plates, decomp. 225°, is converted by boiling 
water into bromonitromethane and parabanic acid. R. B. 
Compounds of Amino-acids with Piperazines. E. ABDER- 
HALDEN and E. Rossner (Z. physiol. Chem., 1925, 144, 219—233). 
—Condensation of piperazine with «-bromopropionyl bromide gave 
1: 4-di-x-bromopropionylpiperazine, m. p. 162°, which with ammonia 
gave 1:4-dialanylpiperazine dihydrobromide. The free base 
liberated by means of silver sulphate and barium hydroxide gave a 
dibenzoyl derivative, m. p. 237°. Condensation of «-bromo-y- 
methylvaleryl chloride with piperazine gave 1 : 4-dibromo-y-methyl- 
valerylpiperazine, m. p. 141—142°, which with ammonia gave 
1: 4-dileucylpiperazine dihydrobromide. The free base, m. p. 118— 
121°, gave a dibenzoyl derivative, m. p. 244°. 1 : 4-Dileucylpiper- 
mm 2 
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azine was condensed with chloroacetyl chloride giving dichloro. 
acetyldileucylpiperazine, m. p. 233° (decomp.), which with alcoholic 
ammonia gave diglycyldileucylpiperazine, m. p. 182—184°. Dileucyl. 
piperazine and «-bromopropionyl bromide similarly gave dibromo. 
propionyldileucylpiperazine, m. p. 205°, which with alcoholic 
ammonia gave dialanyldileucylpiperazine, m. p. 142—149°. The 
above compounds were hydrolysed by acids but not by enzymes. 
Piperazine and chloroacetyl chloride gave 1 : 4-dichloroacetylpiper- 
azine, m. p. 137°, which with ammonia gave an insoluble product 
of unknown constitution together with 1 : 4-diglycylpiperazine 
[dibenzoyl derivative, m. p. 266°, and picrate, m. p. 221° (decomp.)]. 
P. W. C. 


Formation of endoMethylenepiperidazine from  cyclo- 
Pentadiene and Azo-esters, and its Conversion into 1: 3- 
Diaminocyclopentane. O. Diets, J. H. Buom, and W. Kot. 
(Annalen, 1925, 443, 242—262).—Dimethylisoprene (6-dimethyl- 
A*y-pentadiene) reacts energetically with ethyl azodicarboxylate 
with formation of ethyl 3:3 : 5t-rimethyl-A‘-tetrahydro-1 : 2-pyrid- 
azine-1 : 2-dicarboxylate (1), b. p. 136°/0-4—0-5 mm. cycloPenta- 
diene affords similarly ethyl 3: 6-endomethylene-1 : 2 : 3 : 6-tetra- 
hydro-1 : 2-pyridazine-1 : 2-dicarboxylate (II), b. p. 121°/0-5 mm. to 

CMe, 


ZN W 
CMe N-CO,Et ‘CO,Et 
\cH% 
133°/1-5 mm., in 90—95% yield. This is stable when kept, and is 
soluble in acids, from which it is recovered unchanged by precipit- 
ation with alkali. It combines vigorously with bromine in chloro- 
form, with formation of a dibromide, m. p. 67°, and is reduced by 
hydrogen in presence of palladium in alcoholic solution to ethyl 
3 : 6-endomethylene-1 : 2-piperidazine-1 : 2-dicarborylate, m. p. 42°, 
b. p. 131°/0-4 mm., which is stable to bromine and permanganate. 
When heated with hydrochloric acid (37%) in a sealed tube at 100°, 
the above piperidazine is converted into ethyl 3-chloro-6-methyl- 
1 : 2-piperidazine-1 : 2-dicarboxrylate (III), m. p. 90°, b. p. 155°/05 
mm., whilst methyl-alcoholic potassium hydroxide converts it 
successively into methyl endomethylenepiperidazine-|-carboxylate, 
b. p. 133°/9—10 mm. (picrate, m. p. 176—177°), and 3: 6-endo- 
methylene-1 : 2-piperidazine (IV), b. p. 65—68°/15 mm., 162°/754 
1 
N-CO,Et CH H CH, 
\CHMe” 
(IV.) (V.) 
mm., crystallising on cooling. This is very volatile, hygroscopic, 
strongly basic, and readily oxidised. In aqueous solution, it reacts 
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with cupric chloride, with formation of an additive compound 
(“ cuprochloride,”” see this vol., i, 989) of endomethylenedehydro- 
zine and cuprous chloride, C;H,N,,CuCl,4H,0, dark carmine 
red, dichroic, insoluble, which is ecomposed by alkalis into 
3: 6-endomethylene-3 : 4 : 5 : 6-tetrahydro-1 : 2-pyridazine (V), m. p. 
99—99-5°, which is very volatile, with a strong, characteristic odour. 
The methiodide, golden yellow, and cuprous bromide additive com- 
pound, C,H,N,,CuBr, are described. Reduction with stannous 
chloride affords endomethylenepiperidazine stannichloride, m. p. 
224229° (decomp.), whilst the above cuprous chloride compound 
ields, on reduction with tin and hydrochloric acid, the stannous 
chloride compound of cis-1 : 3-diaminocyclopentane, 
. 
m. p. 172° (anhydrous). The free base was converted by potassium 
cyanate into the carbamide, C;H,(NH°CO-NH,),, m. p._217—233° 
(decomp.). The latter was synthesised by converting dimethyl 
cis-cyclopentane-1 : 3-dicarboxylate (cf. Pospischill, A., 1898, i, 
636), b. p. 124—125°/13 mm., successively into the dihydrazide, 
m. p. 205—208°, the diazide, the diuwrethane, and finally the above 
carbamide. 
It is suggested that the combination of cyclopentadiene and 
p-benzoquinone (cf. Albrecht, A., 1906, i, 674) takes place by union 
it the partial valencies of the ‘conjugated system in the former 
with those of the -C:C: groups of the latter, to give the structures 
(VI) and (VII) for the two compounds, the above condensation with 
the azo ester being explained analogously. This view is supported 
by the of the CH -p-benzo- 


quinone compounds (VI), which yields a dihydro derivative, m 
190—191° (decomp.) after sintering at 185—188°, whilst (VIL) 
affords a tetrahydro compound, m. p. 239—243° (decom .) after 
sintering at 220—230°. FG. W 


“Indine,’’ isoIndigotin, ‘‘ Hydrindine''’ and 
Anhydride of «a$-Bis-o-aminophenylmalic Acid [Hydroxy- 
dihydroisoindigotin]. L. Sanprer (Ber., 1925, 58, [B], 820— 
824).—According to Laurent (J. pr. Chem., 1842, [i], 25, 430) the 
action of hydrogen sulphide on a cold, alcoholic solution of isatin 
yields ‘“ sulphisatyd ” which is transformed by cold, alcoholic 
sodium hydroxide solution into “indine.’’ The latter substance is 
shown to be identical with isoindigotin (cf. Friedlander and Sander, 
A., 1924, i, 662), and the “ hydrindine”’ prepared from it by the action 
of warm, alcoholic sodium hydroxide solution is identified as 
hydroxydihydroisoindigotin (loc. cit.). Since sulphur is liberated 
in large amount during the action of hydrogen sulphide on isatin, 
it is highly probable that “ sulphisatyd ” is 3-thioloxindole formed 
by reduction from 3-thioisatin. H. W. 
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Syntheses by Means of Magnesylpyrrole. V. Pyrrole- 
phthalides. B. Oppo and Q. Minaora (Gazzetta, 1925, 55, 
235—241; cf. A., 1923, i, 709)—The action of magnesium pyrryl 
bromide on phthalic anhydride in ethereal solution does not stop 
at the formation of the compound coOHesc<0 ae but 
yields also the compound MgBr-0-CO-C,H,-C(C,H,!NH),-OMgBr, 
which then loses 1 mol. of pyrrole to form pyrrolenephthalide; 
pyrrolenephenylearbinol-o-carboxylic acid, also formed in this 
reaction, gives an ammonium salt, m. p. 230°. 


Bisazopyrrolephthalein, 


prepared by the action of phenyldiazonium chloride (2 mols.) on 
pyrrolephthalein (1 mol.) in alkaline solution, forms reddish-brown 
crystals, m. p. 126°, and with concentrated sulphuric acid gives 
an ultramarine coloration changing to purple-red on dilution. It 
dissolves in boiling concentrated alkali hydroxide solution with 
opening of the lactonic ring and formation of a raspberry-red liquid, 
which gives the colourless leuco-compound when reduced with zine 
in hydrochloric acid. 
N,Ph 


C,H 

Bisazopyrrolenephthalide, CO< , prepared 
N,Ph 

from pyrrolenephthalide (1 mol.) and phenyldiazonium chloride 

(2 mols.), has m. p. 108—110°, and is also reddish-brown and shows 

reactions similar to those of the preceding compound. _ T. H. P. 


Syntheses by Means of Magnesylpyrrole. VI. Consti- 
tution of the Pyrrolenephthalides. B. Oppo (Gazzetta, 1925, 
55, 242—245; cf. preceding abstract)—The formule suggested 
by various authors for the compounds obtained by the action of 
phthalic anhydride on pyrrole derivatives are discussed, and the 
conclusion is reached that the pyrrole residue is attached to the 
tetrolic nucleus at the 2-position, the carbon being most probably 
connected by a double linking with the 2-pyrrole carbon atom and 
not by a single linking with the latter and by another single linking 
with the pyrrole nitrogen atom. 7. =. ©: 


Reactions of 5-Nitro-2-nitroaminopyridine. C. RAtH and 
G. Pranee (Ber., 1925, 58, [B], 1208—1210; cf. Tschitschibabin 
and Menschikov, this vol., i, 437).—Treatment of 5-nitro-2-nitro- 
_aminopyridine with warm sodium hydroxide solution gives nitrous 
oxide and 5-nitro-2-hydroxypyridine, m. p. 191—192°, instead of 
184° recorded in the literature (sodium salt, decomp. 303°). 5-Nitro- 
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9-nitroaminopyridine is reduced by zinc dust and sodium hydroxide 
solution to 5-nitro-2-nitrosoaminopyridine, decomp. about 240°, 
which is transformed by zinc dust and concentrated hydrochloric 
acid into 2 : 5-diaminopyridine, m. p. 109—110°. The isomerisation 
of 5-nitro-2-nitroaminopyridine to 3: 5-dinitro-2-aminopyridine 
(Ischitschibabin and Menschikov, loc. cit.) under the influence of 
concentrated sulphuric acid could not be confirmed, 5-nitro-2- 
hydroxypyridine being invariably produced. 


Phenylhydrazino Derivatives of Pyrimidines. P. A. LEVENE 
(J. Biol. Chem., 1925, 63, 653—659).—3-Substituted pyrimidines 
fail to give the colour reaction with bromine water and barium 
hydroxide described by Wheeler and Johnson (A., 1909, i, 677); 
pyrimidines not substituted in the 3-position give, on treatment 
with bromine and then with phenylhydrazine, a 5-phenylhydrazine 
derivative; 3-substituted pyridines, under similar conditions, give 
4: 5-diphenylhydrazido derivatives, resembling oxazones. Uridine 
gives no colour reaction and a diphenylhydrazine derivative; in 
uridine, therefore, ribose is probably substituted in the 3-position of 
uracil. 5-Phenylhydrazidouracil yellow, m. p. 252°, and is also 
obtained by direct action of phenylhydrazine on isobarbituric acid. 
1: 3-Diphenyldimethylhydrazidouracil, orange, m. p. 192°, has the 
microscopic appearance of glucosazone. Diphenylhydrazidouridine 
has m. p. 212°. 4-Methyluracil, s-methyluracil and cytidine failed 
to react with phenylhydrazine. C. R. H. 


4: 5-Diphenyl-2-m-nitrophenylglyoxaline, 2:4: 5-Tri(p- 
nitrophenyl)glyoxaline, and Some Derivatives. J. TROGER 
and H. Tuomas (J. pr. Chem., 1925, [ii], 110, 42—63).—m-Nitro- 
lophine (4 : 5-diphenyl-2-m-nitrophenylglyoxaline), m. p. above 
300°, prepared by an improved method in 70—90% yield from 
m-nitrobenzaldehyde, benzil, and aqueous ammonia (Trdéger, A., 
1902, i, 189), is stable to hot concentrated hydrochloric acid or to 
50% aqueous potassium hydroxide, but when warmed with 50% 
alcoholic potassium hydroxide decomposes into ammonia and 
benzoic and m-nitrobenzoic acids. 

Nitration of lophine with nitric acid yields 2: 4 : 5-tri(p-nitro- 
phenyl)glyoxaline, m. p. 147°, the decomposition of which by alkali 
gives 90% of the theoretical amount of p-nitrobenzoic acid, m. p. 
238°. Reduction gave no isolable amine. 

4: 5- Dipheny] - 2 - m - aminophenylglyoxaline (m -aminolophine, 
Tréger, loc. cit.), m. p. 295° (darkens, 280°), is best obtained (yield 
90%) by reduction of the nitrolophine with zinc and hydrochloric— 
acetic acid. It may be diazotised by shaking a solution of the 
hydrochloride and sodium nitrite in a closed flask at 40—50° for 
15—30 mins. 4: 5-Diphenyl-2-m-hydroxyphenylglyoxaline (Tréger, 
loc. cit.), m. p. 182° (O-benzoate, m. p. 256°), results when the diazo 
compound is heated at 80—90°. The diazo compound couples with 
resorcinol, «-naphthol, and $-naphthol, giving products melting at 
222°, 194°, and 123°, respectively, with potassium sulphite to form 
a diazosulphonic acid (potassium salt, m. p. 105°, and sodium salt 
are also described), and by the action of sulphur dioxide is converted 
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into 2:4: 5-triphenylglyoxaline-m-sulphonic acid (not obtainable 
from the diazosulphonic acid). 

By the action of methyl iodide on m-aminolophine there is formed 
the compound, C,,H,;N,I,,H,O (Tréger, loc. cit.), m. p. 95°, which 
loses H,O and HI at 105° or on distilling the aqueous suspension, 
and loses both iodine atoms when heated with dilute sulphuric acid 
and ferric chloride. The corresponding chloride, C.,H,;N,Cl,,H,O, 
m. p. 249°, formed by double decomposition with silver chloride, 
shows similar behaviour. The iodide, heated with moist silver 
oxide, gives, according to the proportion of the latter used, a base, 
Cy9H,,0.No, m. p. 87°, or a base, m. p. 152—153° (chloroplatinates 
of both described). With 3 mols. of methyl iodide and 3 mols. of 
potassium hydroxide in methyl alcohol m-aminolophine yields the 
compound, C.,H,;N,I,,3H,0, m. p. 159—160°. Benzylation of 
m-aminolophine gives a compound, Cy3H3,N,Cl,, m. p. 172°. 

C. 


Reaction between Aromatic Aldehydes and Phenanthra- 

inone in presence of Ammonia. A. C. Smoar and N. C. G, 
is (J. Chem, Soc., 1925, 127, 1048—1049; cf. T., 1923, 123, 
1559).—When aromatic aldehydes react with phenanthraquinone 
and ammonia, oxazole formation is favoured by a low temperature 
and iminazole formation by a higher temperature. Thus 
phenanthraquinone, benzaldehyde, and aqueous ammonia on 
heating at 160—170° give 2-phenylphenanthriminazole (not melted 
below 295°); similarly from o-nitrobenzaldehyde is prepared 
2-0-nitrophenylphenanthriminazole. After phenanthraquinone and 
salicylaldehyde in amyl alcohol solution have been treated with dry 
ammonia at 10—15°, concentration yields 2-0-hydroxyphenyl- 
phenanthroxazole, m. p. 231—233°, and similarly m-nitrobenzalde- 
hyde gives 2-m-nitrophenylphenanthroxazole, m. p. 248°, whilst 
o-nitrobenzaldehyde gives ~ p. 
166°. . M. H. 


Colour of Complex Diazoles [Iminazoles]. II. G. C. 
CHAKRAVARTI and I. 8. Gupta (J. Indian Chem. Soc., 1925, 1, 
320—328; cf. this vol., i, 162)—-Camphoric anhydride condenses 
with o-phenylene-, o-tolylene-, and 1: 2-naphthylene-diamine to 

ield compounds which, contrary to expectation, are all colourless. 
With o-phenylenediamine, it yields a mixture of three benzimin- 
azole-2-trimethylcyclopentanecarboxylic acids, to which the formule 
(I), (II), and (III) are assigned, m. p. 233° 242°, and 203°, 


respectively. . 
CH,-CH—CO,H 


The acid, m. p. 203°, after melting, is converted into the acid, m. p. 
242°, the isomerism evidently being similar to that observed in the 


& sees 


| 
( 
é 
| 
CH, 


ORGANIC CHEMISTRY. i. 981 


case of camphoric and isocamphoric acids. On heating with 
acetic anhydride, each acid loses | mol. of water and is conve 

into the corresponding iminazole (IV) and (V), m. p. 132° and 138°, 
respectively alg m. p. gives a depression). With o- tolylene- 


diamine, the corresponding methylbenziminazole-trimethylcyclo- 
pentanecarboxylic acids, m. p. 239—240° (type I) and 250—252° 
(type II), are obtained, which, with acetic anhydride, are also 
converted into the corresponding iminazoles, m. p. 93° and 97°, 
respectively. With 1: 2- naphthylenediamine, two naphthimin- 
azole-trimethylcyclopentanecarboxylic acids, m. p. 180—182° (type I) 
and 235° (decomp.), are obtained and from the former is obtained 
the corresponding iminazole, m. p. 80—82°. All these compounds 
contain solvent of crystallisation which is only partially removed 
by heating. J. W. B 


Action of Acid Anhydrides on Benzidine. A. SuHmmomura 
(Mem. Coll. Sci. Kyédtd, 1925, 8, 19—33).—Certain dicarboxylic 
acid anhydrides form with benzidine, in alcohol or benzene solution 
at the ordinary or a little higher temperature, products of the types : 
CO,H-R-CO-NH-C,H, Ce ‘NH:CO-R-CO,H and 

CO,H. 

Phthalic anhydride dipheny]- 4:4’ .diphthalamic acid and 
4-aminodiphenyl-4 te allt acid, m. p. 292—295° (decomp.). 
The former is converted by heat into diphthalylbenzidine (Bandrow- 
ski, A., 1884, 1015), which, on heating with sodium hydroxide 
solution, regenerates the diphthalamic acid. The latter is converted 
by boiling with water into monophthalylbenzidine (Koller, A., 1904, 
i, 778), whence the monophthalamic acid is recovered by heating 
with sodium carbonate solution. Accepting Kaufler’s formula for 
diphenyl and a symmetrical constitution for monophthalylbenzidine, 
the author postulates the transformation of the latter into diphthalyl- 
aie | by the action of another molecule of phthalic anhydride 
as follows : 


CO—-C,H, 
>c,H, 
CO—C,H,—CO 


sHyNH-CO 


according to the usual formula for diphenyl. He regards as 


improbable the ere change required to give the alternative 
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Succinic anhydride yields diphenyl-4 : 4’-disuccinamic acid, m. p. 
above 300°, converted by heat into disuccinylbenzidine, m. p. above 
300°, obtained by condensation of the base and anhydride at 250° 
and reconverted into the disuccinamic acid by hot sodium carbonate 
solution. Diphenic anhydride yields diphenyl-4 : 4'-di-diphenamic 
acid, m. p. about 165° (decomp.), with a little 4-aminodiphenyl- 
4’-diphenamic acid, m. p. about 215°. Naphthalic anhydride gives 
rise only to dinaphthalylbenzidine, m. p. above 300°. M. J. 


Indigoid Dyes. L. SanprErR (Ber., 1925, 58, [B], 824—834; 
cf. Friedlander and Sander, A., 1924, i, 663).—3-Hydroxy-4-keto- 
l-indoxenyl-1 : 4-dihydronaphthalene condenses with o-phenylene- 
diamine in boiling glacial acetic acid solution, giving the dye (I) 
(R=NH). The analogous dye (R=S) is obtained in a similar 
manner; the hydrochloride is described. 

O 


NPh 
CO 
CH 07 Vite 

Naphthaquinoneanils are readily prepared if the method of 
Euler (A., 1906, i, 370) is modified by the substitution of ammonia 
for sodium hydroxide. Thus «-naphthol and nitrosobenzene in 
cold ammoniacal alcoholic solution yield 1 : 4-naphthaquinone- 
monoanil in 92% yield. 5-Acetamido-1 : 4-naphthaquinone-4-anil, 
m. p. 210° (decomp.), after softening, and 6-acetamido-1 : 4-naphtha- 
quinone-4-anil, m. p. 210—220° (decomp.), are prepared similarly 
(6-acetamido-«-naphthol, prepared by the action of acetic anhydride 
and acetic acid on 6-amino-«-naphthol, has m. p. 100°). Anthrone 
and nitrosobenzene yield anthraquinonemonoanil, m. p. 123°. 
Acenaphthenquinonemonoanil has m. p. 189—190°. 5-Acetamido- 
1 : 4-naphthaquinone-4-anil is reduced by zinc dust and glacial 
acetic acid or, preferably, by stannous chloride and fuming hydro- 
chloric acid in the presence of alcohol to 7-hydroxy-1-phenyl-2- 
methylperimidine, m. p. above 300°; the hydrochloride is described. 
Condensation of the quinoneanils with oxythionaphthen or indoxyl 
is conveniently effected in concentrated alcoholic solution in the 
presence of glacial acetic acid. Thus 5-acetamido-1 : 4-naphtha- 
quinone-4-anil and oxythionaphthen yield the dye (II), the sulphate 
and hydrochloride of which are readily hydrolysed. 6-Acetamido- 
1 : 4-naphthaquinone-4-anil and thionaphthen afford 1-keto-6-acet- 
amido - 4 - anilino - 2 - oxythionaphthenylidene-1 : 2-dihydronaphthalene, 


> CC CH:C(NHPh) C,H,-NHAc 1-keto-4-anilino- 
2-oxythionaphthenyl-1 : 2-dihydronaphthalene and 1-keto-4-anilino- 
2-indoxenyl-1 : 2-dihydronaphthalene are similarly prepared. Anthra- 
quinoneanil and oxythionaphthen yield “ 2-thionaphthen-9'-anthra- 
ceneindolignone,” m. p. 240° (decomp.). H. W. 
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Determination of the Constitutional Formule of Colouring 
Matters from their Absorption Spectra. VI. F. KEHRMANN 
and M. Sanpoz (Helv. Chim. Acta, 1925, 8, 250—259; cf. A., 1924, 
i, 215)—The absorption spectra of the mono-acid and di-acid 

Ph_X /\ salts of phenyl-“ 3 : 4’-benzophenazonium (phenyl- 
N ) tsonaphthophenazonium, annexed formula) and 
N/S\/\ of the mono-, di-, and tri-acid salts of eight of 
its monoamino derivatives have been — 
The mono-salt of the parent is orange, but 
unlike the “2:3”-analogue (loc. cit.), ‘is not 
fluorescent. The di-acid salt is reddish-brown and 
its absorption spectrum is very characteristic, showing well- 
defined bands at 5950 A and 5050 A. This compound must have the 
orthoquinonoid constitution, and as the tri-acid salts described 
below show similar spectra, it is concluded that they also are all 
orthoquinonoid. Except in this respect, however, there are 
differences which cause the monoamino derivatives to fall into two 
groups, viz., those in which the amino group is in positions 6, 4, 
or 2, or in the para position in the meso-pheny] radical, and those in 
which the amino group is in positions 5, 3, 10, or 9. The mono- 
acid salts of the first group are green or yellow; the di-salts are 
yellow; the tri-salts are brownish- or reddish-violet. The di- and 
tri-salts thus resemble the mono- and di-salts of the parent, respec- 
tively, and this resemblance is all the more evident in the absorp- 
tion spectra. The mono-salts of the 5- and 3-amino derivatives, 
on the other hand, are blue and reddish-violet, respectively, and 
their di-salts are green. Similarly, the 10- and 9-amino derivatives 
give red mono-acid salts, and blue or green di-acid salts. All, 
nevertheless, yield violet-brown tri-acid salts resembling those 
above. These facts, and a comparison of the absorption spectra, 
indicate that in the mono- and di-acid salts of this second group 
the paraquinonoid arrangement prevails, but that the constitution 
becomes orthoquinonoid in the tri-acid salts. It is evident from 
the formule that the 5-, 10-, and 9-amino derivatives can readily 
behave in this way, the 3-amino derivative becoming ‘‘ amphiquino- 
noid.” It is only when the amino group is in these positions that 
it has any pronounced auxochromic effect. 

The amino derivatives were examined as pure perchlorates and 
the absorption spectra (curves are given) differ slightly from such 
as have been described for some of the compounds in — papers. 


Dyes Derived from Phenanthraquinone. VI. Phenanthra- 
inone-phenyl Azomethines and Phenanthraphenazine Azo 
es. A.C. Srroar and B. K. 8. Gupta (J. Indian Chem. Soc., 
1925, 1, 321—328).—Further attempts to prepare dyes from phen- 
anthraquinone and its derivatives are described. It is not possible 
to diazotise one only of the amino groups in 2 : 7-diaminophen- 
anthraphenazine as it is in safranine, and it is therefore concluded 
that no distinction between the two amino groups can be made, 
and that this compound does not exist in a tautomeric quinonoid 
m m* 2 


le 
= 
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state as suggested by Watson and Dutta (T., 1921, 119, 1211). 
By condensing aminophenanthraquinones with aromatic aldehydes, 
a series of azomethines has been prepared. These are crystalline 
and deeply coloured, but are of little value as dyes, since they are 
readily decomposed into the original aminoquinone and aldehyde 
by dilute mineral acids at 100°. By diazotisation of 2 : 7-diamino. 
phenanthraphenazine and coupling with a suitable second com- 
ponent, the following compounds are obtained: phenanthraphen- 
azine-2 : 7-bis(1’-azo-2'-hydroxy-3'-naphthoic acid; phenanthraphen- 
azine-2 : 7-bis(1'-azo-2’-naphthol). In solution, only one amino 
group of 2 : 7-diaminophenanthraquinone reacts with an aldehyde, 
and thus are obtained: 2-amino-7-p-dimethylaminobenzylidene- 
aminophenanthraquinone, bluish-black needles; 2-amino-7-0 : p-di- 
hydroxybenzylideneaminophenanthraquinone, black needles; 2-acet- 
2-amino-7-0- 
hydroxybenzylideneaminophenanthraquinone, 2- and 4-m-nitrobenzyl- 
ideneaminophenanthraquinone. By heating the aminoquinone 
directly with excess of the aldehyde both amino groups react, and 
thus are obtained: 2: 7-dibenzylideneaminophenanthraquinone, 
2 : 7-di-p-tolylideneaminophenanthraquinone, 2 : 7-dicinammylidene- 
aminophenanthraquinone, 2 : 7-di-p-anisylideneaminophenanthra- 
quinone, 2 : 7-di(o-hydroxybenzylideneamino)-phenanthraquinone. 
These compounds do not melt below 300°. There are also described 
4-amino-5-m-nitrobenzylideneamino- and 2-amino-7-m-nitrobenzyl- 
tdeneamino-phenanthraquinone. J. W. B. 


Complex Iron Derivatives of Triazinetricarboxylic Acid. 
P. Pascat (Compt. rend., 1925, 180, 1850—1851).—Complex iron 
derivatives of triazinetricarboxylic acid, regarded by the author 
as analogous to the complex cyanides, are described. These 
compounds are less stable than the complex cyanides; they 
are readily transformed into derivatives of cyanoformic acid, and 
in solution some of the iron is present in the form of ions. By 
addition of a ferric salt to potassium triazinetricarboxylate, potass- 
ium ferricyanocarboxylate, orange, readily 
depositing the double salt of ferric ferricyanocarboxylate and 
potassium ferricyanocarboxylate, 

Both these salts are photo-sensitive. On adding ferrous salts to 
potassium triazinetricarboxylate, potassium ferrocyanocarboxylate, 
K,Fe(C,N,[CO,]3)2, red, depositing from solution violet crystals 
of a ferropotassium ferrocyanocarboxylate, FeKgFe(CsNa[COsh) , is 
obtained. L. FH. 


Action of Aromatic Amines on Thiosemicarbazide. 
H. Mazovrewitscu (Bull. Soc. chim., 1925, [iv], 37, 723).—By the 
action of aniline, o-, m-, and p-toluidines, and benzylamine on thio- 
semicarbazide (cf. A., 1924, i, 1297) the author has obtained a series 
of alkali-soluble crystalline substances, probably triazoles, having 
m. p. 261—262-5° (decomp.), 228—229°, 234—236°, 272—274°, and 
161—163°, respectively. R. B. 
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Derivatives of Di-o-tolylhydrazodithiodicarbonamide. E. 
Fromm and P. Szenpr6 (Ber., 1925, 58, [B], 970—975).—The action 
of a large excess of boiling benzoyl] chloride on di-o-tolylhydrazo- 
dithiodicarbonamide leads to the production of dibenzoyl-2 : 5- 
ditoluidino-1 : 3 : 4-thiodiazole, m. p. 252° (cf. Fromm, Soffner, 
and Frey, A., 1924, i, 93), which can also be obtained under similar 
conditions from 2 : 5-ditoluidino-1 : 3: 4-thiodiazole or 3-thiol-5- 
toluidino-4-0-tolyl-1 : 2 : 4-triazole. 2 : 5-Di-o-toluidino-1 : 3 : 4- 
thiodiazole, m. p. 220°, is prepared from di-o-tolylhydrazodithio- 
dicarbonamide by the restricted action of a comparatively slight 
excess of boiling benzoyl chloride or by boiling with acetic anhydride 
and subsequent hydrolysis of the compound thus produced (cf. 
Fromm, Soffner, and Frey, loc. cit.). The action of benzoyl chloride 
and sodium hydroxide on di-o-tolylhydrazodithiodicarbonamide 
or 3-thiol-5- SS oe :2:4-triazole yields a substance, 
Calais sN,S, m. p. 156°, which is transformed by a small excess 

boiling oma chloride into 3- benzoylthiol-5-toluidino-4-o- 
tolyl-1 : 2: 4-triazole, m. p. 188°, obtained previously (loc. cit.) by 
heating 4-0-tolylthiosemicarbazide with a slight excess of benzoyl 
chloride. Alcoholic potassium hydroxide transforms the latter 
substance into the compound, C,,H..0,N,S, m. p. 154°, which on 
treatment with sodium hydroxide and ‘benzoyl chloride in boiling 
alcoholic solution yields the substance, 

m. p. 112°. 3-Thiol-5-toluidino-4-0-tolyl-1 : 2: 4-triazole is con- 
verted by iodine in the presence of alcohol or by bromine in aqueous 
suspension into the corresponding disulphide, C3,H3N,S,, m. p. 
168°, which is reconverted by aqueous alkali hydroxide into the 
original triazole. H. W. 


Action of Azides on Toluquinone. F. D. CHatraway and 
G. D. Parkes (J. Chem. Soc., 1925, 127, 1307—1311; cf. Wolff 
and Grau, A., 1912, i, 1034; Wolff, Hercher, and Kérbs, A., 1913, 
i, 1107).—Toluquinone, from the oxidation of o-toluidine with 
chromic-sulphuric acid, is best distilled in steam in small quan- 
tities. It reacts with phenylazide in dry benzene at 50° to give 
4: 7-diketo-1-phenyl-5-methylbenztriazole, (as I) m. p. 206° (darkens 
190°), which is converted by a few minutes’ heating in aniline into 
phenylcycloiminotoluquinone (as II), m. p. 130°. 


co co 


4 : 7-Diketo-1-0-tolyl-5-methylbenztriazole, m. p. 155°, loses nitrogen 
even during recrystallisation. The following arylcycloiminotolu- 
quinones are described : o-tolyl-, m. p. 139°; $7 -chlorophenyl-, m. P- 
180°; 2 : 4-dichlorophenyl-, m. p. 2094 5; 2 :5- ichlorophenyl.-, m. 
299° : p-bromophenyl-, m. p. 185°; 2: 4-dibromophenyl-, m. p. 216°; 
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2:4: 6-tribromophenyl-, m. p. 171°. The arylaziminotoluquinones 
contain two hydrogen atoms more than the analogous products 
obtained by Wolff. 


1-Phenyltetrahydro-1 : 4-oxazine (4-Phenylmorpholine) and 
a New Triphenylmethane Dye. H. Apxrns and R. M. Smnne. 
TON (J. Amer. Chem. Soc., 1925, 47, 1687—1689)—When 10% 
sodium hydroxide solution is used to neutralise the acid produced 
in the reaction and the dihydroxyethylaniline is dehydrated by 
heating at 200—250 mm., ethylene chlorohydrin may be converted 
to the extent of 45% into 4-phenyltetrahydro-1 : 4-oxazine(4-phenyl- 
morpholine) (cf. Knorr, A., 1889, 1218). Kamm and Waldo’s 
method (A., 1922, i, 105) gives a slightly higher yield in terms of 
aniline used. When heated with benzaldehyde and hydrochloric 
acid (d 1-19), the oxazine yields a green dye, 

OH-CPh| | 
2 

somewhat lighter in shade than malachite green. R. B. 


2:4:5-Triphenyloxazole or Benzilam. J. TRrécER and 0. 
Purrrson (J. pr. Chem., 1925, [ii], 140, 65—85).—When 2 : 4: 5. 
triphenyloxazole and imabenzilam, respectively, are treated with 
nitric acid, they both give benzil, but with the precaution of cooling 
the nitric acid (d 1-5), and gradually adding the substance to be 
nitrated, a product is obtained which is precipitated by water and 
after two repetitions of the nitration is considered to be pure tri- 
nitro-2 : 4 : 5-triphenyloxazole, m. p. 294°; by heating this at 245° 
under pressure with concentrated hydrochloric acid, it is partly 
changed, whilst oxidation of its acetic acid solution with chromic 
acid yields solely p-nitrobenzoic acid and ammonia, showing that 
its three nitro groups are attached to the three phenyl! groups in the 
p-position. By adding benzilam or imabenzilam to nitric acid 
(d 1-46) at 15°, and precipitating with water, a product is obtained 
from which nitro-2 : 4: 5-triphenyloxazole, m. p. 194°, may be 
isolated; its oxazole ring undergoes disruption more easily than 
that of the trinitro derivative, so that on heating with concentrated 
hydrochloric acid at 245° under pressure p-nitrobenzoic acid is 
formed and this is also obtained on oxidation with chromic acid, 
showing that the nitro group is attached in the p-position to one 
of the phenyl groups; by alkali hydroxide nitrobenzilam is 
converted into azoxy-2 : 4 : 5-triphenyloxazole, m. p. 270°. When 
a solution of nitrobenzilam in acetic acid and a little hydrochloric 
acid is treated with zinc, addition of water, and sometimes of sodium 
acetate, gives amino-2 : 4: 5-triphenyloxazole, m. p. 214° (chloro- 
platinate and chloroaurate described); from the product of heating 
the amino compound with methyl iodide, methyl alcohol, and ether 
under pressure at 100°, have been isolated a substance (dimethyl- 
aminobenzilam methiodide ?) and the methiodide, m. p. 171°, which 
with silver oxide yields a base, C,,H,,ON,, which is characterised 
as its chloroplatinate; aminobenzilam with benzyl chloride gives 
the dibenzyl derivative, m. p. 182°; aminobenzilam may be diazotised 
and from the diazo compound may be obtained (a) benzilam-azo-6- 
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naphthol, (b) hydroxy-2: 4: 5-triphenyloxazole, m. p. 205°, and 
(c) by treatment with sulphur dioxide a sulphur-free x 
F. M. H. 


Condensation of Rhodanic Acids with Isatin. 3-Aryl- 
rhodanylidene-A**-oxindoles. R. M. Hann (J. Amer. Chem. 
Soc., 1925, 47, 1189—1191).—Isatin condenses with arylrhodanic 
acids in boiling glacial acetic acid in presence of anhydrous sodium 
acetate, by which reaction the following A**-oxindoles were pre- 
pared: 3-phenyl, 3-0-tolyl-, 3-m-tolyl-, 3-p-tolyl-, 3-0-anisyl-, 3-p- 
anisyl-, 3(4-m-aylyl)-, 3(2-p-vylyl)-, 3-«-naphthyl-, 3-8-naphthyl-, 
and The last-named has 
m. p. 218—219°, the remainder m. p. above 300°. F. G. W. 


Bromination of 4’-Amino-1-phenyl-5-methylbenzthiazole 
[Dehydrothiotoluidine] and of 1:1-Bisbenzthiazole. R. F. 
Hunter (J. Chem. Soc., 1925, 127, 1318—1320).—Gattermann’s 
dibromo additive compound from dehydrothiotoluidine (A., 1889, 


602) is shown to be a perbromide, m. p. 190°, 


1:1-Bisbenzthiazole (Hofmann, : a 1878, 396; Lauth, A., 1896, 

i, 326) yields a similarly constituted tetrabromide. Both lose all 

their bromine instantly when treated with sulphurous acid. 
1-Chlorobenzthiazole is unaffected when heated with sodium in 


dry ether. C. H. 


Chlorobenzthiazole Dibromide. R. F. Hunter (J. Chem. 
Soc., 1925, 127, 1488—1489).—1-Chlorobenzthiazole forms a 
dibromide, m. p. 139°, stable in a vacuum, regenerating chloro- 
benzthiazole on exposure to air or treatment with sulphurous acid 
and is therefore assumed to be a N-bromo derivative. 1 : 1-Bis- 
benzthiazole could not be obtained by the action of sodium on 
1-chlorobenzthiazole in boiling ether or boiling xylene. M. J. 


a-Ketoformhydroxamic Acids and their Derivatives. X. 
C. GastaLpI [with E. Reposst] (Gazzetta, 1925, 55,201 214; cf. A., 
1924, i, 1208).—The two benzoylformhydroxamic acid oximes (cf. A., 
1924, i, 733) show the following further differences. (1) The «-form, 
m. p. 177°, crystallises in either the monoclinic or triclinic system 
and the @-isomeride, m. p. 189°, in the rhombic system. (2) With 
acetic anhydride, the «-oxime gives, in the cold, a triacetyl deriv- 
ative, OAc-N:CPh-C(OAc):N-OAc, m. p. 85°, and in the hot, a diacetyl 
compound, OAc:N:CPh:C(OH):N-OAc, m. p. 126°, and benzonitrile ; 
hydrolysis of either of these acetyl compounds with sodium hydr- 
oxide yields 5-hydroxy-3-phenylfuro(ab,)diazole, m. p. 202°, 
phenylhydroxyfurazan, and benzoylformhydroxamic acid «-oxime. 
The action of acetic anhydride on the $-oxime gives, in the hot, 
benzonitrile and in the cold a triacetyl compound, m. p. 117°, which, 
on hydrolysis, yields benzoylformhydroxamic acid $-oxime and, 
probably, phenylglyoxylic acid $-oxime. (3) When treated with 
sodium hydroxide, the «-oxime gives the crystalline monosodium 
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derivative, CgH,0,N,Na, whilst with sodium ethoxide it yields 
the crystalline disodiwm derivative, C,H,O,N,Na,, and this, at 
80—90°, is converted into 5-hydroxy-3-phenylfuro(ab,)diazole and 


phenylhydroxyfurazan, Ss m. p. 176°, which has the normal 
molecular weight in freezing acetic acid and forms a sodium deriv. 
ative, C,H,O,N,Na,7H,0, and a silver derivative, 

Benzoylformhydroxamic acid $-oxime, when treated with sodium 
ethoxide, gives the crystalline sodiwm derivative, 

(4) When treated with o-phenylenediamine in alcoholic solution, 
the a- but not the $-oxime gives the crystalline compound, 
NOH:CPh-C(OH):NOH,2C,H,(NH,)., m. p. 151°, which reduces 
silver nitrate and gives coloured precipitates with ferric chloride 
and cupric acetate. 

Ponzio’s criticisms (this vol., i, 139) are refuted. T. H. P; 


Cuprohalide Molecular Compounds of Azo Compounds. 
O. Diets and W. Kotz (Annalen, 1925, 443, 262—272).—endo- 
Methylenedehydropiperidazine cuprochloride (cf. this vol., i, 977) 
dissolves in hot, concentrated aqueous potassium and ammonium 
chloride to give colourless solutions, which smell of the azo com- 
pound owing to dissociation of the additive compound. On cooling, 
the solutions turn red and deposit the pure additive compound. 
Additive compounds of the above azo derivative with cuprous 
iodide (light red), cuprous cyanide (orange), and cuprous thiocyanate 
(light red) are described. 

When hydrazomethane diacetate is warmed in aqueous solution 
with copper sulphate, a dark red, crystalline precipitate is obtained, 
apparently not identical with Thiele’s product (cf. A., 1909, i, 560). 
‘ Addition of chlorine ion, either as hydrochloric acid or as sodium 
or cupric chloride, causes immediate precipitation of azomethane 
cuprochloride, NMe:NMe,2CuCl, red, apparently identical with 
Thiele’s product. Azoisopropane cuprochloride, C H,,N, ,CuCl,2H,0, 
ruby-red, decomposing in a few hours (cf. Lochte, Noyes, and Bailey, 
A., 1923, i, 26), and 3:5: 5’-trimethylpyrazolidine cuprochloride, 
orange, were obtained similarly. 

The additive combination of cuprous halides with azo com- 
pounds, which thus appears to be a general reaction, is discussed 
in relation to the action of cupric chloride on diazonium compounds 
(cf. Sandmeyer, A., 1884, 1311; Erdmann, A., 1893, i, pe 7 


Azo Derivatives of $-Naphthol Containing p-Substituted 
Auxochromes. AcTIEN-GESELLSCHAFT FUR ANILIN-FABRIKATION 
(D.R.-P. 403552; from Chem. Zentr., 1924, 95, [ii], 2703—2704). 
—tThe following compounds are described: 1-p-aminobenzeneazo- 
2 : 4-dihydroxynaphthalene, m. p. 226—228°; 1-p-aminobenzeneazo- 
2 : 4-dihydroxynaphthalene-8-sulphonic acid, red needles, infusible ; 
1(1’-amino-4'-sulphonaphthaleneazo)-2 : 4-dihydroxynaphthalene, dye- 
ing orange-red shades on wool; 1(4’-chloro-2’-amino-6’-sulpho- 
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phenolazo)-2-hydroxynaphthalene-4-sulphonic acid (?); 1(1’-amino- 
9 : 4'-dihydroxynaphthaleneazo)-2-hydroxynaphthalene, decomp. 200° ; 
reddish-yellow needles, m. p. 
256—257°, and a compound, dark red crystals, m. p. 234°, obtained 
from aniline and 1l-aminoazobenzene-f-naphthol-4-sulphonic acid 
in the presence of sodium acetate. R. B. 


Preparation of Azo Colouring Matters. CHEMISCHE FABRIK 
GRIESHEIM-ELEKTRON (with A. ZrrscHER) (D.R.-P. 393722; from 
Chem. Zentr., 1924, ii, 2422).—Diazo, tetrazo, or diazoazo compounds 
which do not contain sulphuric acid or carboxylic acid groups are 
coupled with acetoacetamidoarylthiazole derivatives of the general 


formula CH, Ac-CO-NH-R-O<Q>R’, where R and R’ are substituted 


aromatic radicals. Acetoacetamidoarylbenzthiazole is prepared by 
heating aminoarylbenzthiazoline with ethyl acetoacetate. <Aceto- 
acetyldehydrothiotoluidide is a yellow, crystalline powder, m. p. 
170—172° (uncorr.). G. W. R. 


Action of Halogens on Phenylhydrazones. II. Action 
of Chlorine. J. E. Humrnries, H. Humexe, and R. Evans (J. 
Chem. Soc., 1925, 127, 1304—1307; cf. T., 1923, 1766).—The 
action of chlorine on phenylhydrazones in cold carbon tetrachloride 
solution gives the 2:4-dichloro derivatives. Subsequent action 
ge with difficulty to the 2: 4: 6-trichlorophenylhydrazone. 

nder appropriate conditions, the 2: 4-dichloro- and 2: 4: 6-tri- 
chlorophenylhydrazones of benzaldehyde undergo further substitu- 
tion at the carbon of the original carbonyl group to give tri- and 
tetra-chloro derivatives, respectively. The following compounds 
are described: acetophenone-2 : 4-dichlorophenylhydrazone, m. p. 
85°; benzophenone-2 : 4-dichlorophenylhydrazone, m. p. 105°; 
benzophenone-2 : 4 : 6-trichlorophenylhydrazone, m. p. 106°; the 
trichloro derivative, CPhCl°(N-NH-C,H,Cl,(2:4), m. p. 90°, when 
reduced gave 2 : 4-dichlorophenylhydrazine hydrochloride, yielding 
m-chlorobenzaldehyde-2 : 4-dichlorophenylhydrazone, m. p. 127°, 
and p-chlorobenzaldehyde-2 : 4-dichlorophenylhydrazone, m. p. 117°; 
the tetrachloro derivative, CPh-Cl°N-NH:-C,H,Cl,(2 : 4:6), m. p. 
98°, when reduced gave 2:4: 6-trichlorophenylhydrazine hydro- 
chloride. 

The identity of these products is established by comparison 
with synthetically prepared specimens and their derivatives. 
Acetonephenylhydrazone gave probably a mixture of the hydro- 
chlorides of phenylhydrazine and 2: ee ee 


Compounds Containing Phosphorus and p-Thiodiazphos- 
holes. W. AUTENRIETH and W. Meyer (Ber., 1925, 58, [B], 
8—851).—The action of thiophosphory] dichlorides on o-diamines 
and similar substances leads to the production of cyclic compounds 
containing two nitrogen and carbon atoms and a phosphorus atom 
in the ring for which the term “diazphospholes” is suggested. 
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Thus p-tolyloxythiophosphoryl dichloride and o-phenylenediamine 
at 180° yield p-tolyloxy-p-thiodihydrobenzodiazphospholium, 


CoH, 


m. p. 147°, whereas phenoxythiophosphory] dichloride and ethylene. 
diamine hydrate afford phenoxy-p-thiodihydrodiazphospholium, 
NPCS) 

m. p. 189°. Phenoxy-p-thiodihydrobenzodiazphospholium, m. p. 
185° (cf. Autenrieth and Hildebrand, A., 1898, i, 419), has the 
normal molecular weight in naphthalene. Diphenoxythiophos.- 
phoryl chloride and hydrazine hydrate in aqueous solution at 67° 
yield diphenylthiophosphorhydrazide, m. p. 
63° (benzylidene derivative, m. p. 129°). Phenoxythiophosphory] 
dichloride (1 mol.) and hydrazine hydrate (4 mols.) give phenylthio- 
phosphordihydrazide, m. p. 95° (cf. Strecker and Heuser, A., 1924, 
i, 1160), which affords a dibenzylidene derivative, m. p. 115°, whereas 
the reagents, if used in the molecular ratio 1 : 2 yield PP’-diphenoxy- 


PP’-dithiotetrazdiphosphinium, m. p. 
183°, H. W. 


Oxidations in Turpentine and Olive Oil. E. WaLkKeEr (J. 
Chem. Soc., 1925, 127, 1491).—The author describes the conversion 
of either diphenylchloroarsine or diphenylarsenious oxide into 
diphenylarsinic acid and of 88’-dichlorodiethylsulphide into {’-di- 
chlorodiethy] sulphoxide in presence either of turpentine, previously 
exposed to the air, or of rancid olive oil. This oxidising action, 
peculiar to the exposed oils, is ascribed to the presence of peroxides. 

M. J. 


p-Dimethylaminomethylphenylarsinic Acid. Eras.isss- 
MENTS PovuLENc FrérRES, E. Fourngav, and A. MADINAVEITIA 
(F.P. 541612; from Chem. Zenitr., 1924, 95, [ii], 1511—1512).— 
p-Aminodimethylbenzylamine has been converted by the Bart 
method into the corresponding arsinic acid, 


Symmetrical Bisarsinoarylbenzamidocarbamides. C. S. 
Hamiiton and R. T. Masor (J. Amer. Chem. Soc., 1925, 47, 1128— 
1134).—The following nitrobenzoylaminoarylarsenic acids were pre- 
pared by the action of the nitrobenzoy] chloride on the sodium salts of 
the appropriate aminoarylarsinic acids in boiling toluene or xylene : 
4-0-, m-, and p-nitrobenzamidophenylarsinic acids, m. p. above 250° ; 
2-(0-, m-, and p-nitrobenzamido)-tolyl-5-arsinic acids, m. p. similar ; 
3-m-nitrobenzamido- and 3-0-nitrobenzamidophenylarsinic acids, m. p. 
above 250° and 249—250° (decomp.), respectively. From these 
the following amino derivatives were obtained by reduction with 
ferrous hydroxide in alkaline solution: 4-0-, m-, and p-amino- 
benzamidophenylarsinic acids, m. p. above 250°; 2(m- and p-amino- 
benzamido)-tolyl-5-arsinic acids, m. p. similar; and m-amino- 
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3-benzamidophenylarsinic acid, m. p. 160° (decomp.). These were 
converted by the action of carbonyl chloride in alkaline solution 
into the following carbamides: 4 : 4’-di-p-arsino-o-methylanilino- 
formyl-s-diphenylcarbamide 
m. p. above 250°; 4: 4’-di-p-arsinoanilinoformyl-s-diphenylcarb- 
amide, m. p. above 250°; 3 : 3’-di-m-arsinoanilinoformyl-s-diphenyl- 
carbamide, m. p. 249—250° (decomp.) ; 3 : 3’-di-p-arsinoanilinoformyl- 
s-diphenylearbamide, m. p. above 250° ; and 2 : 2’-di-p-arsinoanilino- 
formyl-s-diphenylcarbamide, m. p. above 250°. The amino deriv- 
atives darkened on exposure to air, particularly when moist, whilst 
the carbamides were stable. F. G. W. 


Sulphoxyl Compounds. XIV. Aldehydesulphoxylates as 
Protective Colloids. A. Binz and H. Bauscu (Ber., 1925, 58, 
[B], 987—990; cf. A., 1924, i, 1160).—The precipitation of silver 
salvarsan from aqueous solution by carbon dioxide is inhibited by 
the presence of formaldehydesulphoxylate or neosalvarsan. The 
possibility that this effect is attributable to the formation of chemical 
compounds is rendered improbable by the observation that the 
components are separable by ultra-filtration. Further, it is found 
that neosalvarsan has the power of retaining other substances, 
particularly metals (copper, silver, mercury) in colloidal solution. 
The solubility of aniline in aqueous solutions of formaldehyde- 
sulphoxylate to an extent which is far greater than corresponds 
with the production of anilinomethylenesulphoxylate appears to 
be a further instance of a similar phenomenon. H. W. 


Therapeutic Compound [Sodium  p-Aminophenyl- 
stibinate Glucoside]. FounpaTIoN and W. H. 
Gray (Brit. Pat. 234677)—Sodium p-aminophenylstibinate con- 
denses in aqueous sodium hydroxide at the ordinary temperature in 
3 days with dextrose to form a glucoside, C3,.H40..N,Sb,Na, a buff- 
coloured powder. The product forms a clear aqueous solution 


suitable for the treatment of kala-azar and other tropical diseases. 
E. H. R. 


Structure of Proteins. Reduction of Dipeptides and 
Methods of Isolation of Reduction Products given by Proteins. 
E. ABDERHALDEN and E. Scuwas (Z. physiol. Chem., 1925, 143, 
290—296).—The dipeptides and the corresponding diketopiper- 
azines are reduced in different ways by the authors’ method 
(A., 1924, i, 1345). The latter are reduced, not, however, 
quantitatively, to the corresponding piperazine; the former give 
amino alcohols with partial deamination. The reduction of dl- 
alanylglycine gives a mixture of $-amino-«-propanol and propionic 
acid. Glycylglycine on reduction gives aminoethyl alcohol, 
together with much ammonia. Piperazines are formed during 
the reduction of proteins, and methods have been sought by 
which they might be separated and identified. Such a method 
is condensation with phenylcarbimide. Piperazine itself is pre- 
cipitated quantitatively by phosphotungstic acid in presence of 
4% sulphuric acid. H. D. K. 
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Additive Product of Chlorine and a Monomethyl (chloro). 
hemin. W. Kister and R. HUTTENLOCHER (Z. physiol. Chem., 
1924, 141, 291—296).—Treatment of monomethyl(chloro)hemin 
with chlorine in chloroform solution gives an additive product, 
C,;H,30,N,Cl,Fe, from which two chlorine atoms may be removed 
by treatment with aqueous sodium carbonate. When the additive 
compound is shaken with hydrobromic acid in glacial acetic acid 
solution and the resulting substance treated with methyl alcoholic 
potassium hydroxide a product is obtained which contains a small 
quantity of a porphyrin and gives on acidification a crystalline 
substance, C,,H,,O,N,Cl,Fe. E. 8. 


Natural Porphyrins. XIV. Ooporphyrin and its Con- 
version into Hemin Ester. H. Fiscner and F. Linpner (Z. 
physiol. Chem., 1925, 142, 141—154).—-Plover’s egg-shells contain 
a greater proportion of ooporphyrin (A., 1924, i, 230, 1130) than 
gull’s egg-shells. The dimethyl ester has now been isolated in an 
ash-free condition and has the composition C,,H,,0,N, and not 
that previously assigned to it. The free coporphyrin, C3,4H3,0,N,, 
has hes been isolated directly from the shells. The conversion of 
the ester into hematoporphyrin has been confirmed. Conversely, 
ooporphyrin has been obtained from hematoporphyrin by removal 
of 2H,O by heating in a vacuum. The identity of oohemin ester 
with hzmin ester has been confirmed by poser ares measure- 
ments. When ooporphyrin ester is dissolved in a solution of 
hydrobromic acid in glacial acetic acid, the product yields, after 
successive treatment with methyl alcohol and methyl-alcoholic 

tassium hydroxide, tetramethylhzematoporphyrin. Ooporphyrin 
is probably formed in the organism of the bird by autolysis of the 
blood pigment according to the following scheme, which is based 
on Willstatter’s (incomplete) formula : 


Its instability is explained by the presence of the acetylene group. 

The name protoporphyrin is suggested for the following porphyrins, 

which have been found to be identical : —— ammerer’s 
0, 


rphyrin, H,8-porphyrin, HCl-porphyrin, 
, 441, 1130). 


Prosthetic Group of Blood Pigments. W. KistTEr and W. 
Heess (Ber., 1925, 58, [B], 1022—1027).—Hemin is converted 


-porphyrin (A., 1924, 
E. S$. 
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successively into chlorohemin, chlorodimethylhemin, bromo- 
dimethylhzmin, and bromodimethylhemin bromide, C3,H,,0,N,Br3Fe, 
in which the bromine is partly displaced by methoxyl] by the action 
of boiling methyl alcohol. Dibromohzmatoporphyrin dimethyl 
ether is oxidised by chromic acid in dilute sulphuric acid solution 
to hematic acid and methyl-8-bromo-«-methoxyethylmaleinimide, m. p. 
75°, in the approximate molecular ratio, 1:2. The presence of 
four pyrrole nuclei in the prosthetic group of blood pigments is 
thus established by oxidative methods. The observations are not 
in agreement with the presence of the pyrroline form (cf. Kiister and 
Oesterlin, A., 1924, i, 1006), and it is — that the unsaturated 
Py-C-CH, 
group, C,H,, has the structure ee H. W. 
Py-CH:CH 


Biochemistry. 


Relation between Processes of Fission and Respiration in 
the Cell. O. Mryrrnor (Ber., 1925, 58, [BJ], 991—1001).—A 
lecture delivered before the German Chemical Society. H. W. 


Muscular Exercise, Lactic Acid, and the Supply and 
Utilisation of Oxygen. X. Oxygen Intake during Exercise 
while Breathing Mixtures Rich in Oxygen. K. Furusawa 
(Proc. Roy. Soc., 1925, B, 98, 287—289; cf. this vol., i, 92).— 
Certain errors such as the possible contamination of air in the work 
already described, are discussed. When all precautions to avoid 
such errors are observed it is found, as before, that the maximum 
oxygen intake may be increased by 50% by the breathing of a 
mixture rich in oxygen. This can be attributed only to an increased 
circulation of the blood. oO. O. 


Oxygen Content of Methemoglobin. M. Nictovx and J. 
RocueE (Compt. rend., 1925, 180, 1968—1970).—By studying quanti- 
tatively the amount of sodium hyposulphite required to reduce 
methzemoglobin to hemoglobin and the amount of carbon monoxide 
required to convert the hemoglobin formed into carboxyhzmoglobin, 
it is concluded that oxyhzemoglobin contains twice as much oxygen 
as methemoglobin (cf. Quagliariello, this vol., i, 89). L. F. H. 


Oxidation—Reduction of Hemoglobin and Methzemoglobin. 
II. Oxidation and Reduction of Methemoglobin by Anaéro- 
bic Bacteria and by Sterile Plant Tissue. III. Formation of 
Methemoglobin during the Oxidation of Auto-oxidisable 
Substances. IV. Inhibition of ‘‘ Spontaneous '’ Formation 
of Methemoglobin. J. M. Neu (J. Exp. Med., 1925, 41, 
535—549, 551—560, 561—570; cf. this vol., i, 868).—II.—Anaérobic 
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bacteria effect deoxygenation of oxyhemoglobin, reduction of 
methemoglobin to hemoglobin, and some reversal of the latter 
process. The action of sterile plant tissue is similar. 

III.—Hemoglobin is oxidised to methemoglobin by products 
formed during the oxidation of oleic and linolic acids, turpentine, 
cod-liver oil, and linseed oil. The same substances which in the 
presence of air induce the oxidation of hemoglobin cause the reverse 
reaction when molecular oxygen is excluded. 

IV.—Methzmoglobin is formed in stored sterile blood or hemo- 
globin solution. If the hemoglobin is reduced by biological agents 
and stored in the absence of air, the formation of methzemoglobin is 
retarded or prevented. CHEMICAL ABSTRACTS. 


Hemoglobin in Relation to Other Metallo-Hematopor- 
phyrins. R. Him (Biochem. J., 1925, 19, 341—349).—The 
absorption spectra of a series of metallic derivatives of hzemato- 
porphyrin have been examined. It was found that they could be 
placed in three groups, namely, the acid hzematoporphyrin, the 
oxyhzemoglobin, and the hemochromogen groups. This classification 
is independent of the valency of the metal. Hemoglobin is changed 
by treatment with high concentrations of alkali into a substance 
having the same spectrum and properties as hemochromogen. 
This change is reversible in the cold. Oxyhzemoglobin and carbon 
monoxide hemoglobin are unaltered by the alkali treatment in the 
cold. Hzmochromogen in dry pyridine is not acted on by free 
oxygen or carbon monoxide. ‘The hemochromogen ester in organic 
solvents shows the characteristic reactions of the free substance. 
Pyridine decomposes the carbon monoxide compound of hemo- 
chromogen setting free hzmochromogen. This solvent forms 


hzemochromogen from oxyhzmoglobin as well as from hemoglobin. 
8. 8. Z. 


Phosphorus Content of the Blood of Ruminants. H. D. 
Kay (Biochem. J., 1925, 19, 447—449).—The main shortage of 

hosphorus in the blood of the cow, goat, and sheep as compared 
with the blood of rodents or of man is in the fraction not hydrolysable 
by bone enzyme. The quantity of phosphoric ester hydrolysed by 
bone enzyme is low for all three ruminants. 8. 8. Z. 


Sugar Content of the Blood in Normal and Under-nourished 
Children, and the Effect of Fat on the Absorption of Carbo- 
— M. J. Brown (Quart. J. Med., 1925, 18, 175—190).— 
The sugar content of the blood of normal infants is 0-072—0-096% 
(up to 2 weeks) or 0-086—0-116% (6 weeks to 1 year); in under- 
nutrition, there is variation between these limits. Vomiting causes 
a diminution in blood-sugar. A diet high in fat does not interfere 
with the absorption of carbohydrate. CHEMICAL ABSTRACTS. 


Determination of Blood-sugar. S. R. Benepict (J. Biol. 
Chem., 1925, 64, 207—213).—The protein-free filtrate of blood 
obtained by the method of Folin and Wu (A., 1919, ii, 308) is heated 
with a modification of Benedict’s reagent (A., 1911, ii, 340) containing 
sodium hydrogen sulphite and the amount of cuprous oxide formed 
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is determined by comparison of the colour developed, on treatment 
with a mixture of Benedict’s uric acid reagent (A., 1922, ii, 405) 
and formaldehyde, with that obtained from a known solution of 
dextrose treated in the same way as the blood. The method gives 
consistently lower results than that of Folin and Wu (A., 1920, ii, 
337), and it is considered probable that the lower results approximate 
more closely to the true concentration of dextrose in the so 

C. R. H. 


Modification of Bloor’s Method for Determination of 
Cholesterol in Blood. G. E. Sackxerr (J. Biol. Chem., 1925, 
64, 203—205)—A rapid micro-modification of Bloor’s method 
(A., 1917, ii, 275) for determining cholesterol is described in which 
0:2 c.c. of blood is employed and the hydrolysis with sodium 
hydroxide is omitted. C. R. H. 


Determination of Uric Acid in the Blood. S. R. BENEDICT 
(J. Biol. Chem., 1925, 64, 215—219).—A critical review with special 
reference to the work of Bulmer, Eagles, and Hunter (this vol., 
i, 605). C. R. H. 


Quantitative Determination of the ‘‘Primary Ether 
Extract of Blood. H. J. Bring and H. Heckscuer (Biochem. Z., 
1925, 158, 395—402).—The “ primary ether extract” of blood, 
obtained by the authors’ technique, contains both free cholesterol 
and neutral fat. The earlier experiments of the authors determined 
the sum of these two blood constituents, and not blood-fat alone. 
The sum varies between 0-06% and 0:12% of the blood in normal, 
fasting individuals. 

Provided certain precautions are taken, the authors’ nephelometric 
method determines triolein, cholesterol, and also naturally occurring 
vegetable and animal fats quantitatively. D. 


Effect of Ultra-violet Irradiation on Calcium of the Blood- 
serum. A. R. Morrirz (J. Biol. Chem., 1925, 64, 81—89).—The 
diffusible calcium was determined by immersing a collodion bag 
containing the serum in distilled water exposed to a negative pressure 
of 150 mm. ; under these conditions all the diffusible calcium passed 
out of the serum in 5 hrs. No changes could be detected in the total 
calcium or in the proportion of diffusible calcium of rabbits’ blood- 
serum as the result of exposure of the animals or of the serum itself 
to ultra-violet irradiation. C. R. H. 


Effect of Hemolysis on the Calcium and Inorganic Phos- 
phorus Content of Serum and Plasma. C. C. Wane and A. R. 
Frusuer-(J. Lab. Clin. Med., 1925, 10, 269—272).—The phosphorus 
contents of serum and plasma are equal and unchanged by hemolysis. 
The calcium content of non-hemolysed serum is slightly greater 
than that of the plasma. CHEMICAL ABSTRACTS. 


Colloidal Characteristics of Muscle Proteins. I. Iso- 
electric Point and Stability of Myogen. II. Isoelectric 
Point and Solubility of Myosin. H. H. Wxxer (Biochem. Z., 
1925, 158, 443472, 473—490).—An investigation of the physical 
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chemistry of muscle proteins in relation to their function in muscle 
contraction. I. Myogen. Under the experimental conditions used, 
the isoelectric point of genuine myogen from rabbit’s muscle igs 
about pg 6-3 and is independent of the nature and concentration of 
the buffer. The isoelectric point of frog’s muscle lies somewhat less 
certainly at pq 6-0. Above a definite concentration the presence 
of salts diminishes the colloidal stability of myogen, and causes a 
precipitation on the acid side of the isoelectric point (pg 5 and more 
acid). The amount of precipitation in the case of the salts of the 
alkali and alkaline-earth metals is mainly dependent on the nature 
of the anion. The charge on the precipitate is altered by the nature 
of the anion. The changes are completely reversible on removal 
of the anions by washing. Denatured myogen has the same 
isoelectric point as the original myogen. II. Myosin. The pz of 
the point of maximal precipitation of myosin solutions prepared by 
Firth’s method, and of myogen solutions of the same salt con- 
centration is about the same—in the neighbourhood of 5. The 
ag ome protein has in both cases the same isoelectric point. 
n the case of myogen, the amount of precipitation and the charge 
on the precipitate depends on the amount and nature of the anions 
present. In absence of these, the true isoelectric point of myogen 
fibrin (rabbit’s) is 6-3. The residue of rabbit’s muscle after removal 
of the press-juice shows an isoelectric point of 5-1 to 5-2 under the 
same conditions in which myogen fibrin has an isoelectric point of 
6-3. The residue may therefore contain a different protein. A similar 
protein is also present in frog’s muscle. In dilute press-juice there 
is no evidence of an isoelectric point at any pg other than those 
given by myosin or myogen in the pure state. SD &. 


Amount of Cobalt in Organs of Animals. G. BERTRAND 
and M. MacuEesa@ur (Compt. rend., 1925, 180, 1993—1997; cf. this 
vol., i, 719).—Cobalt occurs in all the tissues examined (except 
in certain muscles, adipose tissue, and egg-white) of all classes of 


animals. In general, organs appear to contain more cobalt than 
nickel (Joc. cit.). L. F. H. 


Electrolytic Modification of the Gutzeit Method for Deter- 
mination of Arsenic in Body-tissues. W. E. Lawson and 
W. O. Scorr (J. Biol. Chem., 1925, 64, 23—28).—The tissue is 
incinerated with sulphuric acid, the resulting solution, after dilution, 
boiled with stannous chloride, and then submitted to electrolysis 
in a special apparatus; the arsine liberated is determined by the 
staining of mercuric bromide paper. C. R. H. 


Determination of Nucleic [Acid] Phosphorus in Animal 
Tissues. M. and H. (Bull. Soc. Chim. biol., 
1925, 7, 486—498).—The fresh tissue is pulped, dried at 0° and 
1—2 mm. pressure, and finely powdered. The small quantity of 
water still present is determined by drying at 105°. About 2-5 g. 
are extracted twice for 2 hrs. in the cold with a 1:2 ether-96% 
alcohol mixture. The lipoid-free residue is boiled for 10 mins. 
with 15% sodium chloride solution to remove the nucleic compounds, 
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and the solution diluted to 50 c.c. with 15% sodium chloride solution. 
To 25 c.c. are added 10 drops of 1:2 hydrochloric acid, and after 
15 mins. the liquid is centrifuged. The precipitate is dissolved in 
about 10 c.c. of concentrated nitric acid, 2 c.c. of strong sulphuric 
acid are added, the organic matter is destroyed as usual, and the 
phosphoric acid determined by the method of Copaux (A., 1921, ii, 
707). Values are given of the nucleic phosphorus content of various 
dried organs, ranging from 1-25% for calf thymus to 0-02% for horse 
spinal cord. The amount of nucleic acid in tissue as calculated from 
these phosphorus determinations is always less than that calculated 
from the determination of purine nitrogen after hydrolysis. This is 
because the purine nitrogen determined includes the purine nitrogen 
of nucleic acids, of less complicated substances, and of bases free 
before hydrolysis. On the other hand, the phosphorus as determined 
above is only that of nucleic acids, and does not even include the 
free mononucleotides. B. F. 


Determination of Small Amounts of Protein Nitrogen. 
E. R. Mary and A. P. Locke (J. Biol. Chem., 1925, 64, 75—80).— 
The colorimetric method of Folin and Denis (A., 1916, ii, 573, 574) 
has been adapted to the determination of amounts of nitrogen of 
0-005 mg. by measuring with a spectroscope the absorption of light 
by the solution. C. R. H. 


Natural Porphyrins. XVI. Kammerer’s Porphyrin. H. 
FiscHER and F. LINDNER (Z. physiol. Chem., 1925, 145, 202—220). 
The ester of Kammerer’s porphyrin is prepared and converted by the 
action of hydrobromic acid in acetic acid solution into hemato- 
porphyrin and by the action of hydriodic acid in acetic acid solution 
into mesoporphyrin. Kammerer’s porphyrin is converted on 
saturation with hydrogen sulphide and standing at 42—45° into 
coproporphyrin. ‘The method for preparation of the green colouring 
matter of egg-shells is improved and attempts made to reduce this 
substance with amalgam and with hydriodic acid. From these 
experiments it appeared that this substance was a derivative neither 
of blood pigments nor of bilirubin. P. W. C. 


Animal Quinoidine. H. W. Kinnerstery, R. A. Peters, and 
B. T. Squrres (Biochem. J., 1925, 19, 404—413).—Quinoidine 
extracts [extracts which fluoresce blue in ultra-violet light (A. 3000— 
4000)] can be obtained from urine, guano, milk, feathers, liver, 
caseinogen, skin, commercial gelatin, and the lens of the eye. The 
behaviour of the last three substances to solvents is different from 
that of the other quinoidine substances. In the plant kingdom, grass 
leaves, certain oils, yeast extracts, and sawdust also yield quinoidine 
extracts. When normal urine is fractionated, quinoidine is found 
in the urochrome fraction. The fluorescence of pure substances 
such as the porphyrins, chlorophyll, xanthophyll, and bile deriv- 
atives is not blue. 8. 8. Z. 

Preparation of the Glucosamine-containing Phosphatides 


of Frankel and Kafka from Brain. H. THIERFELDER and 
E, Kienxk (Z. physiol. Chem., 1925, 145, 221—226).—The authors 
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attempted to repeat the isolation of dilignoceryl-N-diglucosamine 
monophosphoric ester from brain, as carried out by Frankel and 
Kafka (A., 1920, i, 788; 1923, i, 1257). A substance having the 
same melting point was obtained, but hydrolysis with concentrated 
hydrochloric acid did not liberate any free glucosamine. The 
substance gave the Molisch test (distinction from glucosamine) and 
cerebrosides are probably present. It cannot have the structure 
assigned by Frankel and Kafka. P. W. C. 


Fractionation of the Proteins of Rattlesnake Venom. 
W. H. Werxer (J. Lab. Clin. Med., 1925, 10, 298—302).— 
Rattlesnake venom was separated into toxic and non-toxic protein 
fractions, confirming the work of Marshall. The euglobulin, on 
being dried after the removal of the water-soluble proteins and 
electrolytes, was no longer soluble in 10% sodium chloride solution. 
There was an indication that on repeated reprecipitation of the toxic 
fraction the toxic principle contained in the fraction was removed. 

CHEMICAL ABSTRACTS. 


Effect of Heat on Solubility of Calcium and Phosphorus 
Compounds in Milk. R. W. Bett (J. Biol. Chem., 1925, 64, 
391—400).—Skimmed milk was raised to various temperatures and 
then filtered through a Pasteur-Chamberland filter or centrifuged 
at a high speed ; the filtrates of those samples which had been heated 
at 76°5° or higher showed considerably less calcium and phosphorus 
than the original milk. C. R. H. 


Phosphorus Compounds of Milk. I. The Presence in 
Milk of Organic Acid-soluble Phosphorus Compounds. 
H. D. Kay (Biochem. J., 1925, 19, 433—446).—There are at least 
two acid-soluble compounds containing phosphorus in organic 
combination in cow’s, goat’s, and human milk. One of these com- 

unds is readily hydrolysable by extracts of various tissues and by 
dilute acids, the other is less readily hydrolysed. Both compounds 
diffuse through a collodion membrane which holds back protein and 
permits the slow passage of methylene-blue. Ptyalin, pepsin, and 
trypsin do not hydrolyse these phosphorus compounds, whilst 
pancreas extract, pancreatic juice, intestinal extract, intestinal juice, 
gastric mucosa and extracts of kidney, mammary gland, and muscle 
do so. Blood and spleen extract hydrolyse feebly. Milk does not 
contain a phosphoric esterase. The more readily hydrolysable 
compound is present to the average extent of 4-4 mg. of phosphorus 
per 100 c.c. of cow’s milk, 13-3 in goat’s milk, and 3-3 mg. in human 
milk. In the last two milks, the acid-soluble organic phosphorus 
compounds form 10—25%, of the total phosphorus of ee 


Rapid Determination of Small Amounts of Dextrose in the 
Urine in Diabetes. J. R. Wruttams and G. U. Casry (Med. J. 
and Rev., 1924, 119, 237—239).—An adaptation of Joslin’s simplific- 
ation of Benedict’s method (A., 1911, ii, 340). 

CHEMICAL ABSTRACTS. 
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Chemical Analysis of Blood in Asthma, Hay Fever, etc. 
M. A. Ramirez, A. V. St. GEorGE, and R. L. Moszs (J. Lab. Clin. 
Med., 1924, 10, 199—202).—The chloride in the blood plasma is 
increased, as also are, to a less extent, the sugar and non-protein 
nitrogen. CHEMICAL ABSTRACTS. 


Non-protein Sulphur of the Blood. Max Kauw and R. $8. 
PostmMonTIER (J. Lab. Clin. Med., 1925, 10, 317—320).—The non- 
protein sulphur of the blood is increased by 2—6 times in many 
diseases, especially in carcinomatosis, tuberculosis, syphilis, diabetes, 
acute and chronic nephritis, and uremia. CHEMICAL ABSTRACTS. 


Ultra-filterable Calcium in the Serum of Cancerous Subjects. 
A. H. Rorro and L. M. Correa (Bull. Soc. Chim. biol., 1925, 7, 
522—525).—Determinations on the plasma of patients suffering 
from various forms of cancer give values for the ultra-filterable 
calcium rising to about 62% of the total calcium. The values 
are fairly constant and approach those found in normal plasma. 


B. F. 


Carbohydrate Metabolism of Tumours. I. Free Dextrose, 
Lactic Acid, and Glycogen Content of Malignant Tumours. 
C. F. Cort and G. T. Cort (J. Biol. Chem., 1925, 64, 11—22).—A 
number of spontaneous and transplanted mouse carcinomata and of 
Jensen rat sarcomata, in fasting animals, contained on the average 
0-:051°% dextrose, 0-034% lactic acid, and 0-196°% glycogen. After 
administration of dextrose the concentration of the latter and of 
lactic acid in the tumours showed a rise and fall which was parallel 


to the blood-sugar curve. C. R. H. 


Fat-+Cholesterol Content of the Blood of Cretins. H. 
HECKSCHER (Biochem. Z., 1925, 158, 422—427).—The blood fat+ 
cholesterol in adult cretins is almost invariably markedly greater 
than that of normal persons. In young cretins the fasting value 
is about normal, but the increase after a fat meal is considerably 
greater than with normals of the same age. Individuals showing 
milder cretinism give intermediate results. D. 


Fat-+Cholesterol Content of the Blood of Thyroidectomised 
Horses. H. HeckscHer (Biochem. J., 1925, 158, 417—421).— 
The removal of the thyroid gland from a healthy horse leads to an 
increase in the fat-+cholesterol content of the blood above that of 
normal horses on the same diet. If fat is added to the diet, the rise 
in blood fat+-cholesterol is greater in the thyroidectomised horse 
than in the normal. H. D. K. 


Fat+Cholesterol Content of the Blood in cases of Base- 
dow’s Disease. H. J. Brine and H. Hecxscuer (Biochem Z., 
1925, 158, 403—416).—The primary ether extract of the blood of 
patients wich Basedow’s disease is usually small in quantity, near 
to the lower normal limit of 0-06°%, and not infrequently below this 
figure. The rise in the value which follows the administration of 
1 g. of milk-fat per g. of body weight is of the same order with 
these patients as with normal controls. As the symptoms of the 
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disease diminish following treatment, there is an accompanying rise 
in the fat plus cholesterol content of the blood, and following 
thyroidectomy this may become greater than the upper normal limit 
of 0-12%. H. D. K. 


Lathyrism. I. L. A. P. ANpErson, A. Howarp, and J. L. 
Smmonsen. (Indian J. Med. Res., 1925, 12, 613—643)—Botanically 
pure seeds of Lathyrus sativus, L. (“khesari”’) have been found to 

contain no alkaloids and to be non-toxic. Seeds of Vicia sativa 
var. angustifolia (“‘akta’’), which are present in ordinary khesari seed, 
contain the glucosides vicine and vicianine. Vicine is present in 
amounts up to 0:3%, the immature seeds containing the greatest 
amount. Seeds of Lathyrus aphaca, L., L. sphericus, Retz., and 
Vicia hirsuta, Koch, which are also found in ordinary khesari seed, 
appear to contain little or no alkaloidal substance. Seeds of akta 
fed to ducks cause death, whereas pure khesari has no such effect. 
Divicine, the base obtained on hydrolysis of vicine, injected sub- 
cutaneously into young guinea pigs produces a characteristic fatal 
disease in doses of 0-6 mg. per g. of body-weight. In monkeys, 
akta produces characteristic nervous and muscular symptoms 
resembling, in some respects, those of human lathyrism. = oes 
yet be definitely stated that akta is the cause of lathyrism in man. 
C. P. S$. 


Combination of Phenol Red and Proteins. A. GROLLMAN 
(J. Biol. Chem., 1925, 64, 141—160).—Tables are given showing the 
amount of phenolsulphonephthalein which is adsorbed from its 
solution by charcoal and by various proteins at different reactions ; 
with charcoal, adsorption increased with increasing acidity (up to 
pu 1-2); with the proteins, adsorption was at a maximum at the 
isoelectric point of the protein, decreasing rapidly on either side of 
this point. Experiments with various blood-sera showed that the 
percentage of the dye adsorbed was dependent on the concentration 
of albumin; it is pointed out that this fact should be considered 
when the excretion of the dye is used as an index of renal efficiency 


in patients whose blood-serum may be deficient in 
C. R. H. 


Relation of Blood Phosphates to Carbohydrate Metabolism. 
A. BoLiicER and F. W. Hartman (J. Biol. Chem., 1925, 64, 91— 
109).—Following administration of dextrose to a patient with mild 
diabetes, to a partly depancreatised dog, or to a dog suffering from 
hyperglycemia as the result of medullary puncture, the concentra- 
tion of inorganic phosphate in the blood shows a slower and more 
prolonged fall than in the normal; in the completely depancreatised 
animal no variation at all is to be observed in the blood phosphates. 
If insulin be administered simultaneously with the dextrose the fall 
in the blood phosphates is accentuated; it is also increased on the 
administration of dextrose to dogs after pigure. Injection of 
adrenaline causes a fall in the blood phosphates of the normal dog, 
but no change in those of the depancreatised animal; pituitrin, 
on the other try causes a rise in the concentration of phosphates 
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in the normal animal. The results indicate that the fall in the 
concentration of phosphates in the blood takes place only during 
active utilisation of carbohydrates in the organism. C. R. H. 


Brain Metabolism. I. Carbohydrate Metabolism. B. E. 
HotmEs and E. G. Hoitmes (Biochem. J., 1925, 19, 492—499).— 
There is no significant difference in the amounts of reducing substance 
extracted from the brain before and after insulin administration. 
This reducing substance does not give rise to the formation of lactic 
acid as does dextrose when added to brain-tissue. It consists partl 
of a pentose and partly of a substance the reducing power of whic 
is greatly increased by acid hydrolysis. There is a greatly reduced 
“resting ”’ lactic acid formation in the brains of rabbits treated with 
insulin. The “ resting ” lactic acid value of normal or “ insulin ” 
brain does not increase after keeping or incubation at body Pa 

8. 8. 


Cholesterol Synthesis in the Animal Body. H. J. CHannon 
(Biochem. J., 1925, 19, 424—432).—Rats fed on a cholesterol-free 
diet from weaning time until they weighed 100 g. show an increase 
in cholesterol content from 100—220 mg. The increase of cholesterol 
with increase of body-weight is more marked in early stages of the 
existence of the rat. The animal body is apparently capable of 
synthesising cholesterol. S. S. Z. 


Calcium Content of the Body in Relation to Age, Growth, 
and Food. H.C. SHerman and F. L. MacLzop (J. Biol. Chem., 
1925, 64, 429459).—The percentage of calcium in the body of the 
rat at birth is 0-25; it increases rapidly in the first 15 days to 0-6; 
thence more slowly to 1-0 at 90 days, and thereafter very slowly up 
to 8 months, when it may be 1-2%. Females which have not raised 
young have a higher percentage of calcium than males of the same 
age; during the subsequent life of the female there is a loss of calcium 
during lactation which is made up in the intervening periods. 
Animals the growth of which was deficient owing to deprivation of 
vitamin-A or -B or of cystine showed an abnormally high per- 
centage of calcium. Diets low in calcium resulted in loss of calcium 
from the body, and this loss could not be prevented by the addition 
of 1% of cod-liver oil to such a diet. C. R. H. 


Chemistry of Bone Growth. I. Changes in Ash, Organic 
Matter, and Water during Growth in the Albino Rat. F.S. 
Hammett (J. Biol. Chem., 1925, 64, 409—428).—In the white rat 
at all ages and in both sexes the humerus has a higher percentage of 
ash (and hence a greater degree of ossification) than the femur; 
both bonés in the female have a greater percentage of ash than in 
the male. With increasing age, the ash content of the bones in- 
creases and the water content falls; the variations in the percentage 
of organic matter are not strongly marked. Curves obtained by 
correlating the rates of increment of the various constituents with the 
age of the animal are of two constant types, according to the sex; 
the differences can be correlated with the different periods at which 
the gonads develop, and are apparently due to the influence of these 
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organs. The relation between the percentage rate of increment and 
age indicates a marked drop in growth capacity of the bones at the 
period of weaning, a subsequent increase up to 50 days, and a further 
fall with final stabilisation at the conclusion of puberty. 

C. R. H. 


Conditions for Calcareous Metabolism in Oysters and other 
Marine Animals. J. H. Orton (Nature, 1925, 116, 13).—A 
summary. There appears to be a minimum temperature below 
which shell is not laid down, and above which shell-material may be 
produced automatically. In the good shell-growth of warm and 
relatively cold, wet seasons in Great Britain the corresponding 
hydrographical conditions are, respectively, high estuarine salinities, 
alkalinities, and temperatures, and low fluctuating salinities with 
medium temperatures and (probably) alkalinities, together with a 
smaller amount of available food material in the latter _. 


Influence of Diet on Synthesis of Hippuric Acid. W. H. 
GrirritH (J. Biol. Chem., 1925, 64, 401—408).—The low values 
reported by Abderhalden and Wertheimer (Pfliiger’s Archiv, 
1924, 206, 460) for the excretion of hippuric acid by rabbits on a 
diet of green vegetables are criticised on the ground that the extrac- 
tion of hippuric acid from such alkaline urines after the addition of 
the usual amount of hydrochloric acid is not quantitative. 


C. R. H. 


Balanced Diets: Relative Proportions of Mineral Salts 
and Carbohydrates. L. Ranportn, J. ALQUIER, ASSELIN, 
and CHARLES (Compt. rend., 1925, 180, 2063—2065; cf. this vol., 
i, 210).—The ratio of amount of carbohydrate to amount of mineral 
salts has a marked influence on the growth of rats. In the 
experiments described a proportion of about 8-7 to 1 proved to be 
the best. L. F. H. 


Effect of Iodides on the Human Nitrogen Metabolism. 
G. P. GRABFIELD and A. M. Prentiss (J. Pharm. Exp. Ther., 1925, 
25, 411—421).—Administration of sodium, lithium, strontium, or 
magnesium iodides, during a 3-day period to subjects placed on a 
constant protein diet, causes an immediate increase in the urea 
nitrogen. An increase also occurs in the case of potassium or 
calcium iodides, but this takes place after the administration period. 
Changes in the non-protein nitrogen of the blood correspond with 
urinary changes falling if the rise in urinary output is immediate, 
and rising if this is delayed. C. J. S. 


Relation between the Metabolism and the Specific Dynamic 
Action of Amino-acids. T.N.SrTHand J. M. Luck (Biochem. J., 
1925, 19, 366—376).—No appreciable increases in the blood urea 
were found when glycine, alanine, aspartic acid, and glutamic acid 
were administered orally to rabbits. There was less in the case of 
cystine, tryptophan, leucine, and histidine. The amino-acid content 
of the blood attained a very high maximum and persisted at a high 
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level all through the experimental period after the ingestion of 
glycine, alanine, or histidine. In the case of the other amino- 
acids examined, the amino-acid content of the blood comes down to 
the normal or subnormal level within 3—6 hrs., without ever 
rising very high. This confirms Bang’s observations (A., 1916, 
i, 579). When dogs were used, the urea formation from 
glycine and alanine was found to be higher. The change in the 
amino-acid content in the blood was similar to that observed in 
rabbits. When glycine, alanine, or aspartic acid was injected into 
dogs it was found that the amino-acid content of the blood fell very 
rapidly, reaching almost the normal level within 15 mins. There 
was no significant increase in the blood urea during the experimental 
period of 2 hrs. The specific dynamic action of an amino-acid 
is therefore proportional to its power of increasing the amino 
nitrogen content of the blood, following gastro-intestinal absorption 
of the amino-acid. 8. S. Z. 


Metabolism of Glyoxalines. L. Lerrer (J. Biol. Chem., 1925, 
64, 125—139).—Intravenous injections of glyoxaline, 4-methyl- 
glyoxaline, glyoxaline-4-lactic acid, and histidine were given to dogs 
and the subsequent concentrations in the blood and urine observed ; 
the highest concentration in the blood was observed after histidine 
and the lowest after methylglyoxaline, which, alone of the four 
compounds employed, was toxic; the lowest excretion (signifying 
the highest degree of retention and metabolism) was observed with 
histidine and the highest with glyoxaline ; in every case the glyoxaline 
derivative excreted was identical with that injected. C. R. H. 


Relation of Histidine and Arginine to Creatine and Purine 
Metabolism. W. C. Ross and K. G. Cook (J. Biol. Chem., 1925, 
64, 325—338).—Growing rats fed on diets of which the sole source 
of nitrogen was caseinogen or completely hydrolysed caseinogen 
showed increasing excretion of uric acid, allantoin, and total creat- 
inine, the increase being approximately proportional to the gain 
in weight; the substitution of a preparation of the hydrolysis 
products of caseinogen, from which arginine and histidine had been 
removed, led to a decrease in weight and a decreased excretion of 
allantoin; the excretion of uric acid was very slightly reduced and 
that of total creatinine at first raised and then reduced to its former 
level. The addition of arginine alone to such a deficient diet had no 
effect, but the addition of histidine alone restored the excretion of 
allantoin to its former value and the animals gained in weight. 
The decreased excretion of allantoin was due to deficiency in the 
diet and not to loss of weight of the animals, as shown by experiments 
with a diet deficient in tryptophan on which the animals lost weight 
but the excretion of allantoin was unaltered. Histidine is therefore 
a precursor of the purines, but is not interchangeable in metabolism 
with arginine (cf. Ackroyd and Hopkins, A., 1916, i, 237). 

C. R. i. . 

Function of Creatine in Muscular Contraction. O. W. 
Trees (Austral. J. Exp. Biol. Med. Sci., 1925, 2, 1—19).—Freshly- 
excised frog muscles, suspended in Ringer’s solution, liberate a small 
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quantity of a substance which, on boiling with acid, yields creatinine, 
Much greater amounts are liberated by fatigued muscles, which, 
however, contain almost the same amount of creatine as fresh 
muscles. Further, the amount of “ creatine ” liberated by fatigued 
muscle is greatly reduced by exposure to a stream of oxygen. 
Fatigued muscles liberate “ creatine ” and lactic acid in equivalent 
amounts. It is suggested that muscle creatine has a cyclic structure 
similar to that of urea, and that during muscle excitation the ring 
is opened with production of a strongly basic primary amine which, 
neutralising the lactic acid simultaneously formed, induces relaxation. 
During oxidative recovery, the cyclic form of creatine is reproduced. 
P. 


Physiology of Plain Muscle. Comparison of the Reducing 
Properties of Plain and Striated Muscle. 8S. Tsusura (Bio- 
chem. J., 1925, 19, 397—403).—Plain muscle reduces methylene- 
blue more slowly but m-dinitrobenzene more quickly than striated 
muscle. Neither reduction is inhibited by cyanide. Washing 
abolishes the reducing properties in both cases, but these can be partly 
restored by addition Ay succinate. The difference in reducing action 
of the two kinds of muscles is quantitative rather than qualitative. 
The optimal pg for plain muscle reduction of methylene-blue is 
about 9-0. Plain muscle and its extracts are richer in glutathione 
than striated muscle or its extracts. 8. 8. Z. 


Significance of Ions in Muscular Function. VIII. Action 
of Different Alkali Salts on the Fermentative Breakdown of 
Glycogen in Frog’s Muscle Pulp. J. WEBER (Z. physiol. Chem., 
1925, 145, 101—129).—The influence of various anions arranged in 
order of their activity (Hofmeister) on the breakdown of glycogen of 
frog’s muscle is studied. Thiocyanate, iodide, bromide, and nitrate 
inhibit the activity diminishing in this order; chloride accelerates ; 
acetate, sulphate, and tartrate accelerate; citrate accelerates, but 
to a less extent; oxalate and fluoride inhibit, the latter more than 
the former; phosphate, lactate, and succinate accelerate. The 
accelerating actions of lactate and phosphate anions are additive. 
The accelerating action of the chlorine ion is of importance, since 
Coy increases during muscular activity, whilst that of the lactate 
ion is significant, since this ion assists in the synthesis of eo 


Starch-swelling in Living and Dead Cells. W. W. LEPEscz- 
KIN (Ber. Deut. bot. Ges., 1925, 43, 16—20).—Starch granules from 
the same cell of the alga Spirogyra behave in the same way when 
immersed in water, but granules from different cells behave differ- 
ently. Reaction between starch-polysaccharides and water only 
starts after the death of the cell. 0. O. 


Permeability of Living and Dead Cells. V. Effects of 
Sodium Hydrogen Carbonate and Ammonium Chloride on 
the Penetration of Valonia by Tervalent and Quinquevalent 
Arsenic at various Hydrogen-ion Concentrations. M. M. 
Brooks (U.S. Pub. Health Repts., 1925, 40, 139—161).—Difierences 
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in the rate of penetration of arsenic into the marine alga, Valonia 


" macrophysa, appear to be due to effects on the protoplasm initiated 
h by changes in both the internal py of the cell and the pg of the bath. 
d The difference between the arsenic concentration of the sap and that 
.. (greater) of the protoplasm is less marked with tervalent than with 
it quinquevalent arsenic, minimal penetration taking place when the 
© bath is neutral. Accumulation of carbon dioxide in the plant leads 
g to greater absorption of quinquevalent arsenic by both sap and 
, protoplasm, but in the case of tervalent arsenic to greater absorption 
" by the sap and less by the protoplasm. Accumulation of ammonia 
1. in the plants leads to greater (tervalent) or less (quinquevalent) 
absorption of arsenic by the sap and protoplasm. Low external 
and/or internal py values cause greater penetration of quinquevalent 
=f and less of tervalent arsenic, into sap and protoplasm, the converse 
being the case for alkaline solutions. CHEMICAL ABSTRACTS. 


d Blood Chemistry in Acute Histamine Intoxication. H. 
g Hasummoto (J. Pharm. Exp. Ther., 1925, 25, 381—409).—During 
y toxemia induced in dogs by the repeated intravenous injection of 
n histamine there is an increase in the amount of non-protein nitrogen 
and urea nitrogen in the blood, accompanied by impaired renal 
8 function and increased protein destruction in the body. The 
e symptoms are somewhat similar to those characteristic of high 
intestinal obstruction. C. J. 8. 


Pharmacological Effects of Combined Camphor. W. 
Liescuitz and J. OsteRRoTH (Arch. exp. Path. Pharm., 1925, 106, 
341—368).—The influence of addition of camphor on the pharmaco- 
logical effects of various drugs on the mechanical functions and 
respiratory exchange of surviving organs and cells of warm- and 
cold-blooded animals has been investigated. The non-specific 
adsorption of the drugs by camphor described by Wieland (Arch. 
exp. Path. Pharm., 1921, 89, 47) has not been observed. Camphor 
in low concentration appears to have no influence on the effects 
on muscle of papaverine, chloral hydrate, amy] nitrite, or adrenaline, 
and in higher concentration an additive effect alone is observed. 
The effects of papaverine on heart-beat, on the other hand, are 
} lessened by addition of camphor. Camphor has a powerful inhibiting 

effect on respiratory exchange of muscle pulp, being approximately 
275 times as potent as ethyl alcohol. L. F. H. 


Curative Action of Basic Bismuth 3-Acetamido-4-hydroxy- 
phenylarsinate in Experimental Syphilis. C. Levaprti (Compt. 
rend., 1925, 180, 1971—1972)—Basic bismuth 3-acetamido-4- 
hydroxyphenylarsinate, C,H,0,N-AsO,HBi(OH),, obtained by the 
addition of sodium potassium bismuth tartrate to sodium 3- 
acetamido-4-hydroxyphenylarsinate in aqueous solution, has a 
curative action on rabbits infected with syphilis. The salt is 
injected intramuscularly, a suspension in isotonic salt solution or 
in oil being employed. The salt is also of value in the treatment of 
Trypanosomiasis nagana in mice, and of fowl spirillosis. “«“ 

L. F. H. 
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Curative Action of Basic Bismuth 3-Acetamido-4-hydroxy- 
phenylarsinate in Syphilis. L. FournreR and A. Scuwartz 
(Compt. rend., 1925, 180, 1973—1974; cf. preceding abstract) — 
Basic bismuth 3-acetamido-4-hydroxyphenylarsinate has a curative 
action on human syphilis. In general, the ill effects of bismuth 
or arsenic are not observed and in some cases disappearance of 
the positive Wassermann reaction is recorded. F. H. 


Bactericidal Action of Some Organic Compounds of 
Mercury. T. A. Henry, T. M. SHarp, and H. C. Brown (Bio. 
chem. J., 1925, 19, 513—519).—A number of salts of mercurated 
hydroxybenzaldehyde, alkylphenols and other related substances 
were tested for their bactericidal action. The two groups -CHO and 
-OH are most effective when present together in the meta-position 
to each other and least effective when in the para-position. The 
entrance of a nitro-group when CHO : OH=1: 3 enhances the effect 
in position 4, but exerts no influence in positions 2 or 6. The 
position of the mercuri-group is, however, not the same in all three 
compounds. In the case of alkylphenols, the introduction of mercury 
residues markedly increases the bactericidal activity. There is a 
considerable reduction in the bactericidal action of both organic and 
inorganic compounds of mercury when they are used in serum in 
place of water. When the —HgOH residue of 2-hydroxymercuri-3- 
hydroxybenzaldehyde is converted into a radical containing the 
residue of one of the higher fatty acids and the bactericidal action 
tested when dissolved in olive oil, the activity is reduced by about 
half except in the case of the chaulmoogric acid salt, where the 
activity is doubled. This is undoubtedly due to the chaulmoogric 
acid residue. 8. 8. Z. 


Semiselective Antiseptic Effect of the Vapours of Vegetable 
Oils, Essential Oils, their Constituents, and Similar Com- 
pounds. O. ScHési (Philippine J. Sci., 1925, 26, 501—506; 
cf. A., 1924, i, 690).—Experiments on the inhibitory effect of vege- 
table oils etc. on the growth of bacteria have been extended to 
include other pathogenic micro-organisms and a larger series of 
compounds. 


Parameecial Method for determining the Phenol Coefficient 
of Disinfectants. A. ScHNEIDER (J. Amer. Pharm. Assoc., 1924, 
13, 320—321).—The dilution is determined at which an approxi- 
mately pure culture of Paramecium caudatum is killed within a 
time between 1 and 3 mins. at the ordinary temperature. This 
“ minimum killing dose ”’ is then compared with that of a 1° aqueous 
solution of phenol. CHEMICAL ABSTRACTS. 


Influence of Rb, SeO,, and SeO, Ions on the Respiration of 
Normal and Neoplastic Cells. A. H. Rorro and S. M. Nevscu- 
Loss (Bull. Soc. Chim. biol., 1925, 7, 515—521).—The results obtained 
are based on observations of the reduction of m-dinitrobenzene to 
m-nitrophenylhydroxylamine in the presence of various tissues of 
normal and cancerous white rats. Rubidium and selenium com- 
pounds vary in their effects with the tissue used, the difference 
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between them being only quantitative ; they augment the respiration 
of normal cells of adult animals, and diminish that of normal cells 
of new-born animals, embryos, and of carriers of neoplasms. 


Methods of Fitting the Formula of Michaelis in Relation to 
the Effect of Hydrogen-ion Concentration on Enzyme Action 
to the Data, with Some Discussion of the Results. J. Brown- 
LEE (Biochem. J., 1925, 19, 377—384).—Mathematical discussion. 

8. 8. Z. 


Nature of the Substances which cause the Production of 
“Protective Enzymes"’ in the Organism. G. FRANZEN 
(Fermentforsch., 1925, 8, 308—325).—In confirmation of Hirsch, the 
blood of a rabbit, previously injected with emulsion of placenta, is 
found to contain protective enzymes capable of breaking down the 
specific proteins of placenta. The activity of these enzymes is 
estimated by determining, by the interferometer method, the 
amount of peptone formed in a mixture of the placenta proteins 
and the serum containing the enzymes. The injectign of emulsions 
of various endocrine glands gives less definite evidence of the pro- 
duction of specific enzymes, since the serum of the untreated animal 
may already contain such enzymes in varying degree. H. P. M. 


Influence of Tryptophan and other Amino-acids on the 
Stability and Enzymic Activity of Pancreatic Amylase. 
H. C. M. L. CALDWELL, and N. M. Naytor (J. Amer. 
Chem. Soc., 1925, 47, 1702—1709).—-Pancreatic amylase dissolved — 
in pure water rapidly loses its activity even at 10°, the rate of 
deterioration being about six times that observed in solutions 
containing optimum concentrations of sodium chloride and sodium 
phosphate adjusted to optimum hydrogen-ion concentration. 
At 25°, the inactivation proceeds twelve times as rapidly as at 10° 
and at 40° nearly twelve times as rapidly as at 25°. Addition of 
amino-acids, such as glycine and tryptophan, protects the enzyme 
from inactivation both in the absence and in the presence of its 
substrate, but the favourable influence of the tryptophan on the 
amyloclastic activity of the enzyme (cf. A., 1922, i, 283; 1923, i, 
621) is only apparent in experiments over two hours or more at 40° 
or in experiments at 50°. These results confirm the views previously 
expressed (loc. cit.) on the protein nature of the enzyme, and support 
the theory that in aqueous solution the protein compound is slowly 
hydrolysed to amino-acids. R. B. 


Specific Action of Plant Ferments. I. The Specific 
Conditions of Action of Leaf Invertases. A. V. BLagorss- 
CHENSKI and N. I. Sossrepov (Biochem. J., 1925, 19, 350-—-354a).— 
The following are the optimum hydrogen-ion concentrations for the 
action of the invertase of the leaves of the various plants : Prangos 
fabularia, py 6-6; Ungernia Severzovii, Vitis vinifera, and Gossypium 
hirsutum, px 5; Juglans fallax, py 5:9; Gossypium herbaceum and 
Pyrus malus, pu 5°6; Glycyrrhyza glabra and Platanus orientalis, 
Px 45; Quercus pedunculata, py 6:5; Pyrus communis, Syringa 
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vulgaris, Fraxinus sp., and Salicornia herbacea, pq 6:2. There is 
therefore a definite optimal hydrogen concentration for the action 
of the enzyme from the various sources. The variation of the ratio 
of hydrolysis with the change in pg is of a very specific character, 
8. 8. Z. 


Mutarotation as a Factor in the Kinetics of Invertase 
Action. J. M. Netson and O. Bopansxky (J. Amer. Chem. Soc., 
1925, 47, 1624—1638).—Using the Nelson and Hitchcock empirical 
equation (A., 1922, i, 184) and the usual experimental methods 
(cf. Nelson and Bloomfield, A., 1924, i, 800), curves are developed 
representing (1) the “ideal hydrolysis’ of sucrose in which the 
inverted sugar is regarded as eliminated immediately on formation, 
(2) actual hydrolysis, in which the invert-sugar is regarded as 
nascent, and (3) “‘ mutarotated hydrolysis,” in which the invert- 
sugar is regarded as mutarotated immediately on formation. The 
curves show that invert-sugar freshly formed in the reaction exerts 
a different effect on the rate of hydrolysis from that produced 
when it is present in mutarotated form. The course of hydrolysis 
would thus be different from that ordinarily observed if the invert- 
sugar underwent mutarotation immediately on formation. If the 
hydrolysis of the sucrose and mutarotation of the invert-sugar are 
two simultaneous consecutive reactions, a change in the relative 
rates of these reactions has no apparent effect on the course of the 
hydrolysis. With 8, 10, and 12% sucrose solutions, in the first 
stage of the hydrolysis, where the sucrose concentration exceeds 
4—5%,, the “nascent” invert-sugar exerts a smaller retarding 
influence on the hydrolysis than the mutarotated form. When 
the sucrose concentration is less than 4—5%, the “nascent” 
invert-sugar exerts the greater retarding influence. R. B. 


Invertase. H. von Ever and K. Josrepuson (Z. physiol. Chem. 
1925, 145, 130—143).—Reply to Willstatter and Schneider (this 
vol., i, 739), summarising the present position in regard to the 
constitution of invertase (cf. A., 1924, i, 370, 799). P. W. C. 


Distribution of Linamarase Enzymes of Phaseolus lunatus. 
L. RosENTHALER (Fermentforsch., 1925, 8, 279, 281, 282—283).— 
Many seeds and fruits contain an enzyme, linamarase, which 
converts linamarin into glucose, acetone, and hydrocyanic acid, 
although they do not contain the substrate. Linamarin is not 
hydrolysed by emulsin, invertase, maltase, or diastase. 

A preparation containing linamarase (and other enzymes), 
obtained from the seeds of Phaseolus lunatus, hydrolyses starch, 
maltose, sucrose, amygdalin, and «-methyl glucoside. H. P. M. 


Specific Nature of Lipases with Respect to Configuration. 
R. (Sitzwngsber. Akad. Miinchen, 1924, 1—2).— 
Lipase from the pancreas hydrolyses glycerides 10—20 times as 
rapidly as that from the liver, the explanation may be that the 
soaps produced in the process cause a large increase in activity of 
the former enzyme only. The influence of proteins on these two 
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enzymes is also different. The two enzymes are proved to be 
definitely distinct by the observation that the enzyme from pig’s 
liver produces d-mandelic acid in hydrolysing ethyl dl-mandelate, 
whereas that from the pig’s pancreas yields the /evo stereoisomeride 
under the same conditions. G. M. B. 


Papain Lipase. M. SanpBerc and E. Branp (J. Biol. Chem., 
1925, 64, 59—70).—Commercial papain was found to contain a 
lipolytic enzyme which could be purified to some extent by extrac- 
tion with water, the lipase remaining in the insoluble portion. 
The optimum conditions for the enzyme are a _ temperature 
of 35—40° and a pz of 5-8—6-2. The action was unaffected by 
egg-albumin, hydrocyanic acid, and bile salts, was inhibited 
by glycerol in acid and neutral reactions, and was stimulated by 
glycerol and by calcium chloride at an alkaline reaction; the 
latter activation was diminished by the presence of egg-albumin. 
In the absence of an activator, the reaction followed the law of 
Schiitz ; the lipase was fairly resistant to the action of the proteolytic 
enzyme of papain. C. R. H. 


Specific Action of Plant Ferments. II. Specific Con- 
ditions of Action of Leaf Peptases. A. V. BLAGOVESCHENSKI 
and A. N. Bretozerski (Biochem. J., 1925, 19, 355—356).—The 
following are the optimum hydrogen-ion concentrations for the 
action of peptase of the leaves of various plants: Ungernia Sever- 
zovii, Py 8; Astrogalus Sieversianus, Syringa vulgaris, Vitis vinifera, 
and Juglans fallax, py 7-7; Prangos pabularia, py 6-7; Glycyrrhyza 
glabra, Pu 6-3; Pyrus communis, Fraxinus sp., Gossypium her- 
baceum, and Gossypium hirsutum, py 5-8; Quercus pendunculata, 
Platanus orientalis, and Pyrus malus, py 4:5. 8S. 8S. Z. 


Determination of Pepsin in Gastric Juice. P. Rostock 
(Miinch. med. Woch., 1924, 74, 1311—1312; from Chem. .Zentr., 
1924, ii, 2414).—The liquid containing pepsin is allowed to act 
on coagulated blood fibrin. The course of the digestion due to 
the action of pepsin is shown by the increase in refractive index 


of the liquid measured by an immersion refractometer. 
G. W. R. 


Action. XXIV. Oxydase Effect and the Pheno- 
mena of Oxidation in General: Carbon Monoxide. H. E. 
ARMSTRONG (Proc. Roy. Soc., 1925, B, 98, 202—206).—Oxidation in 
general is discussed and attention directed to its importance in 
vital phenomena. Adrenaline is considered as controlling oxidation 
at the sympathetic centres and a schematic representation of its 
possible action is given. 

Carbon monoxide is, per se, an incombustible gas. Its conversion 
into carbon dioxide when sparked or fired, in the presence of 
moisture, may be explained by assuming that some “ hydrone ”’ is 
decomposed and sufficient hydrogen set free by electrolysis of 
water to act in a “ depolarising ” circuit together with the oxide. 
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Oxidising Enzymes. VIII. Oxidation of certain Para- 
hydroxy Compounds by Plant Enzymes and its Connexion 
with ‘‘ Tyrosinase.’’ M. W. Onstow and M. E. Rosrnson 
(Biochem. J., 1925, 19, 420—423).—When an enzyme preparation 
from the potato tuber is added to a p-cresol solution, the mixture 
turns rapidly orange-pink. On addition of guaiacum, a deep blue 
colour is produced and the production of a pyrocatechol grouping 
can be demonstrated by the addition of ferrous sulphate or ferrous 
ammonium sulphate. Tyrosol behaves like p-cresol in this respect. 
This type of oxidation is discussed. The above enzyme prepar- 
ation when added to a solution of dihydroxyphenylalanine first 
produces a red colour and eventually the mixture becomes black as in 
the case of tyrosine. No blue colour is produced when guaiacum 
is added at the red stage. The authors advance a hypothesis on 
the action of tyrosinase. S. 8. Z. 


Xanthine Oxydase. V. Function of Catalase. M. Dixon 
(Biochem. J., 1925, 19, 507—512).—Xanthine oxydase is gradually 
destroyed during the course of its action on the purine bases owing 
to the formation of hydrogen peroxide. Such destruction can be 
obviated if catalase is introduced in order to remove the hydrogen 
peroxide. 8. 8. Z. 


Physiology of Gastric Urease. J. M. Luck and T. N. Sera 
(Biochem. J., 1925, 19, 357—365).—The action of gastric urease 
in vivo is demonstrated by the fact that in dogs under ether anzs- 
thesia the introduction of urea either by gastric absorption or by 
intravenous injection is accompanied by an increase in the ammonia 
content of the gastric venous blood. On the other hand, the 
gastric absorption of ammonium salts is not accompanied by an 
increase in the urea content of the gastric venous blood. Shed 
blood of dogs shows no increase in ammonia content in 24 hrs. at 
—2° to 0°, whilst that of rabbits increases rapidly. 8.8. Z. 


Action of Enzyme Accelerators. M. Jacosy and L. RoseEn- 
FELD (Biochem. J., 1925, 158, 334—336)—The action of urease 
on urea persists in solutions containing high concentrations of 
alcohol, but in the higher concentrations the stimulating effect of 
potassium cyanide on the activity of this enzyme which is shown 
in absence of alcohol is no longer observed, and in the highest 
concentrations (from 60°, upwards) the addition of potassium 
cyanide checks the rate of hydrolysis. 

In aqueous solution, the presence of potassium cyanide has no 
qualitative effect on the products of the hydrolysis of urea by 
urease. H. D. K. 


Fermentation by Dried Yeast Preparations. A. HarpEN 
(Biochem. J., 1924, 19, 477—483).—Air-dried yeast and zymin 
(yeast dehydrated by acetone) produce fermentation rapidly in a 
small volume of sugar solution only after considerable delay in a 
large volume. The addition of yeast extract or solutions of certain 
salts such as acetates or hydrogen carbonates greatly accelerates 
the onset of fermentation in presence of a large volume of sugar 
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solution. Air-dried yeast possesses a definite fermenting power 
which is not dependent on the presence of living cells. S. 8S. Z. 


Heat of Combustion of Pyruvic Acid and its Physiological 
Significance. H. BiascuKo (Biochem. Z., 1925, 158, 428—434). 
—The heat of combustion of pure pyruvic acid is 3172-4 calories 
per gram (average of six closely agreeing figures). The heat of 
solution of the liquid acid is 52-9 calories per gram, and the heat 
of neutralisation in aqueous solution 129 calories per gram. The 
heat of solution of acetaldehyde is 101-8 calories per gram. There 
is a very small but positive heat of decarboxylation of pyruvic 
acid by yeast juice. H. D. K. 


Effect of Calcium Sulphate on the Growth and Ferment- 
ation of Yeast. O. W. Ricuarps (J. Amer. Chem. Soc., 1925, 47, 
1671—1676).—The optimum concentration of calcium sulphate for 
maximum growth and fermentation of a pure culture of Sacchar- 
omyces cerevisie is about 0-0001M. The calcium sulphate content 
of the water supplies examined was usually a little greater than 
this optimum concentration for the yeast and may occasionally 
be fifty times as great. 


Glycogen. I. Nature of Yeast Glycogen, its Preparation, 
Determination, and Rdéle in Yeast Metabolism. A. R. Line, 
D. R. Nangi, and F. J. Paton (J. Inst. Brewing, 1925, 31, 316— 
321).—Yeast-cells are disintegrated by boiling with dilute sodium 
hydroxide solution and the crude glycogen is precipitated by 
alcohol and subsequently mannan is removed by precipitation 
with Fehling’s solution. Determination of glycogen and mannan 
was carried out by hydrolysis of the precipitate with 8°%% sulphuric 
acid before and after the removal of mannan, and the iodometric 
determination of the dextrose and mannose produced. Deter- 
minations made during the course of fermentation showed that 
the glycogen and mannan contents of yeast decreased during the 
early stages and then increased again to a maximum. G.S8. W. 


Toxicity of Acids towards Yeast. E. M. Taytor (Trans. Roy. 
Soc. Canada, 1924, [iii], 18, III, 115)—The minimum amounts of 
the various salts needed to ensure the normal rate of reproduction 
of yeast in various synthetic media consisting of sugar and salts 
with addition of bios I and bios II, depend on the nature of the 
bios preparations. The mechanism of the toxic action of acids 
in aqueous solution is wholly different from that of phenol. On 
adding yeast-cells to acid solutions, the hydrogen-ion concentration of 
the latter falls almost immediately. This is ascribed to the action 
of an exudate from the cells, which “‘ may be said to bleed to death.” 
The later portions of the exudate contain bios I and II. J.S.C. 


Growth of Yeast. I. Influence of Volume of Culture 
Medium Employed. G. L. Peskett (Biochem. J., 1925, 19, 
464—473).—In the absence of “bios,” no constant effects on 
growth were observed as a result of differences in the volume of 
medium used. In the presence of “ bios,’ growth is not directly 
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proportional to the volume, but the quickest growth, however, 
was observed in larger volumes. It is suggested that the differ- 
ences between the observations of Pasteur and Liebig was not 
due to differences in the volume of media employed by these workers, 
but to the presence of different amounts of “ bios.” These experi- 
ments also militate against Robertson’s theory of an extracellular 
autocatalyst for growth, since in such a case the rate of reproduction 
would be higher in smaller volumes. A method is described for 
the study of the growth of single cells. 8.8. Z. 


Growth of Yeast. II. Allelocatalysis. G. L. Prskerr 
(Biochem. J., 1925, 19, 474—476).—When yeast is washed, allelo- 
catalysis is still not observed (cf. Peskett, A., 1924, i. 1383). 

S. 8. Z. 


Influence of Washing on the Rate of Reproduction of Colpi- 
dium colpoda. D. W.CurTLER and L. M. Crump (Biochem. J., 1925, 
19, 450—453).—Allelocatalysis has not been observed in cultures 
from either washed or unwashed individuals. Washing the animals 
has no deleterious effect on them, nor does it retard the rate of 
reproduction. Robertson’s (Biochem. J., 18, 1240) explanation that 
the authors were unable to observe allelocatalysis because they did 
not wash their organism does not hold. 8. 8. Z. 


Influence of certain Dyes on the Multiplication of Infusoria 
(Enchelys) with Especial Reference to the Acridine Dyes 
Acriflavine and Proflavine. T.B.Roxpertson (Austral. J. Exp. 
Biol. Med. Sci., 1925, 2, 21—44).—Scarlet-red, in concentrations 
less than 1/45,000 and phenolphthalein in non-lethal concentrations 
are without effect on the “ lag ”’ period (period before multiplication 
normally commences) and subsequent rate of multiplication of 
infusoria. Methylene-blue and safranine, in concentrations just 
below the lethal, slightly prolong the lag. Acriflavine, in concen- 
trations between 1/20,000 and 1/200,000, enormously increases 
the lag period. Higher concentrations are lethal; lower do not 
prolong the lag, but reduce the subsequent rate of multiplication. 
Proflavine has a similar effect, but over a narrower range of con- 
centrations. Janus-green is toxic in concentrations greater than 
1/10,000; just below that concentration it produces indefinite 
prolongation of the lag; still more dilute solutions are without 
effect. Methylene-blue, safranine, janus-green, acriflavine, and 
proflavine are more toxic to infusoria in distilled water buffered 
with sodium hydrogen carbonate than in hay infusion similarly 
buffered. The lethal dose of acriflavine for mice weighing 20—25 g. 
is 1 mg.; the lethal dose of proflavine is 2} to 3 times , so 


Hydrogen-ion Concentration and the Oxidation—-Reduction 
Potential of the Cell Interior; A Micro-injection Study. 
J. Neepuam and D. M. Negpuam (Proc. Roy. Soc., 1925, B, 98, 
259—286).—Apparatus is described by means of which micro- 
injections of dyes (neutral red, phenol-red, and bromothymol-blue) 
into the cell-interior of Ameba proteus have been made. The 
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approximate pq value thus obtained was 7-6. No localisation 
could be found. Although the nucleus of the cell was so obscured 
by granules that observation was not possible, the cell appeared 
to react as a whole. From injections of oxidised «-naphthol-2-sul- 
honic acid indophenol it is concluded that the oxidation-reduction 
potential lies between ry 17 and 19. 0. O. 


Pigment Formation by Fungi. A. N. Danitov (Ber. Deut. 
bot. Ges., 1925, 43, 27—-33).—The fungus Jsarta virescens, Elenk. 
et Danil., growing on suitable media is able to produce a range 
of pigments. The formation of these pigments depends on light, 
temperature, and the nature of the medium. For instance, a 
culture in the dark may be colourless, but on exposure to light 
rose, orange, and red tints develop; increase in temperature favours 
the formation of dark brown colours. Magnesium stimulates, 
whilst lithium suppresses pigment formation; sodium is practically 
without effect. O. O. 


Chemical Differentiation of Bacteria. E. W. STearn and 
A. E. STearN (J. Bact., 1925, 10, 13—-23).—Certain bacteria are 
more easily oxidised than others. Any bacterial cell responds to 
degrees of oxidation. Treatment of an oxidised smear with a 
reducing agent such as stannous chloride tends to restore the 
smear to its original state so far as staining reaction is concerned. 
Gram-positive organisms have a limited isoelectric range of about 
2 to 3. Gram-negative organisms have a wider isoelectric range 
at a higher py, about 5. A few organisms have a range between 
these extremes. CHEMICAL ABSTRACTS. 


Occurrence of a Red-pigment-producing Organism in 
Maize Mash of the Acetone Butyl Alcohol Fermentation. 
E. B. Frep, W. H. PETERson, and W. R. Carro.t (J. Bact., 1925, 
10, 97—104).—The pigment may be due to a spore former of the 
mesentericus group, called sometimes Bacillus mesentericus ruber 
and sometimes B. globigii. Colour production is most noticeable 
on potato or on maize mash. In a yeast-water medium plus 
dextrose or xylose, B. globigit grows rapidly and destroys a large 
part of the sugars, forming ethyl alcohol and acetone. 

CHEMICAL ABSTRACTS. 


Biochemistry of Acetone Formation from Sugars by 
Bacillus acetoethylicum. H. B. Speakman (J. Biol. Chem., 
1925, 64, 41—52).—-In the fermentation of dextrose and maltose 
by Bacillus acetoethylicum (cf. Northrop and others, A., 1919, 
i, 507), pyruvic acid is formed in the early stages and later dis- 
appears coincidently with the production of acetone; in the fer- 
mentation of glycerol, traces only of both pyruvic acid and acetone 
are formed, although on adding pyruvic acid to the glycerol medium 
the acid rapidly disappears and acetone is produced, in about half the 
theoretical amount, together with volatile acids. From a consider- 
ation of these results and those of previous workers, it is suggested 
that in the fermentation of dextrose by this organism pyruvic acid 
is first produced, which then gives rise to lactic, acetic, and formic 
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acids and acetaldehyde; the latter may be reduced to ethyl alcohol, 
or, if present in excess, may, through the aldol condensation, give 
rise to $-hydroxybutyric and acetoacetic acids and acetone; in 
the case of glycerol, the greater amount of hydrogen in relation to 
the acetaldehyde which can be formed facilitates the reduction of 
the latter and thus prevents acetone formation. C. R. H. 


Products of Atmospheric Nitrogen Fixation by Azotobacter 
agile. S. KosrytscHev and A. RyskaLtcHouK (Compt. rend., 
1925, 180, 2070—2072; cf. A., 1906, ii, 382; 1910, ii, 988; 1912, 
ii, 473; 1914, i, 1113).—No nitrous or nitric acid, but only ammonia 
and amino-compounds have been found to be produced in the 
fixation of atmospheric nitrogen by Azotobacter agile. Ammonia 
is not produced at the expense of peptone in cultures containing 
it; no appreciable nitrogen fixation takes place in culture media 
rich in peptone. L. F. H. 


Carbon of Peptones, Source of Energy for Bacillus 
diphtherie. G. Ast (Ann. Inst. Pasteur, 1925, 39, 387—416).— 
A culture of Bacillus diphtherie in Martin’s broth produces about 
4 g. of carbon dioxide per 1100 c.c. of culture containing 1-1 g. 
of bacteria (dried wt.). About 80% of this is produced during 
the first 10 or 12 days, and 95% in the first 20 days. When the 
initial reaction is slightly alkaline, the carbon dioxide production 
is maximal during the first 2 days; with an initial acid reaction, 
the period of rapid combustion commences at the fourth day, 
when the reaction has become neutral. More than a third of 
the carbon dioxide is derived from acetic, lactic, and butyric acids 
existing in the culture medium at the commencement; the remainder 
is derived from amino-acids. Acetic and butyric acids appear to 
be more easily burnt than formic and valeric acids. The ratio of 
the carbon from amino-acids appearing as carbon dioxide to the 
nitrogen liberated as ammonia indicates that glutamic acid is 
principally utilised. Only about 10% of the protein is used by 
the bacteria, and of the amino-acids produced only 25% are deamin- 
ated and combusted. The heat of combustion of the dried bacteria 
is about 30% of the total heat produced. o. &.&. 


Biochemistry of the Granulated Lactic Acid Bacteria from 
Cereals. E. B. Frep, W. H. Peterson, and H. R. Stizzs (J. 
Bact. 1925, 10, 63—78).—The granulated high-acid-forming bacteria 
of cereal infusions are closely related to Lactobacillus Delbriicki. 
Their cultural characters and fermentations place them in the 
species described by Henneberg under the name Lactobacillus 
Leichmani. Dextrose, fructose, and mannose are readily fermented. 
The fermentation of galactose is somewhat slower. Disaccharides 
are attacked to a lesser degree and trisaccharides scarcely at all. 
Considerable acid is formed from glucosides and from dextrin. 
Levorotatory lactic acid is the major product of fermentation. 
Only traces of volatile acids, alcohol, and carbon dioxide are found. 

CHEMICAL ABSTRACTS. 
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Physiology of Thiobacillus thio-oridans, an Autotrophic 
Bacterium Oxidising Sulphur under Acid Conditions. R. L. 
SraRKEY (J. Bact., 1925, 10, 135—163).—Oxidation is most rapid 
in the early stages of the process following a lag period of 2 days, 
and decreases as the culture ages, because of the accumulation of 
sulphuric acid. Growth is vigorous in the presence of 3%, but 
is inhibited by 10%, of sodium thiosulphate. Sulphur is pre- 
cipitated during growth. From 50 to 65 parts of sulphur (as thio- 
sulphate) are oxidised to sulphate per unit of carbon assimilated. 
In the presence of 1% and 5% sulphuric acid, the quantities of 
sulphur oxidised per unit of carbon assimilated are 36-6 and 43-0 
respectively. The sulphur : carbon ratio is not affected by potassium 
hydrogen phosphate up to 55%. No appreciable stimulation of 
oxidation was observed in the presence of zinc, cesium, lead, 
nickel, mercury, or tin, but the first three may stimulate very 
slightly. Growth ceases in the absence of either oxygen or carbon 
dioxide. CHEMICAL ABSTRACTS. 


Carbon and Nitrogen Nutrition of Thiobacillus thio- 
ozidans. R. L. Starkey (J. Bact., 1925, 10, 165—195; cf. 
preceding abstract).—Dextrose disappears from the sulphur medium 
during incubation of the organism in amounts proportional to 
growth and to the sulphuric acid formed. The amount used does 
not depend on that initially present, and its disappearance is not 
due to the acid alone. No growth occurs in the presence of dextrose 
when available sulphur is absent. Citric acid inhibits growth at 
5% concentration, but oxidation is active at 2.5%. The reaction 
is depressed or inhibited by potassium nitrate, the only form of 
assimilable nitrogen being ammonium salts, but there is some 
oxidation in media receiving no nitrogen other than that present 
as impurities or absorbed from the air. In a medium free from 
nitrogen, 149 parts of sulphur were oxidised per unit of carbon. 
Urea is not attacked. Oxidation is depressed by 1-25% peptone 
and inhibited by 2-5%; neither peptone nor amino-acids are avail- 
able as sources of carbon or nitrogen. CHEMICAL ABSTRACTS. 


Determination of Indole and Skatole in Bacterial Cultures. 
C. R. Fetters and R. W. Ciovex (J. Bact., 1925, 10, 105—133). 
—Enhrlich’s test, performed on the distillate, is accurate to 1 in 
25x 10%; the dimethylaniline test for skatole, when performed 
on the distillate, is also useful. CHEMICAL ABSTRACTS. 


Dehydrogenations Produced by Resting Bacteria. I. 
J. H. QuastTEt and M. D. WuetHam (Biochem. J., 1925, 19, 520— 
531).—Various fatty acids, saturated dibasic acids, hydroxy-acids, 

lyhydric alcohols, and monohydric alcohols have been tested as 

ydrogen donators in the reduction of methylene-blue by resting 
Bacillus coli. The relative reducing powers of the various hydrogen 
donators are tabulated. 8S. 8. Z. 


Action in vitro of certain Chemical Substances on the 
Development of Bacillus tuberculosis. L. Karwackt (Ann. 
Inst. Pasteur, 1925, 39, 476—483).—The author has studied the 
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effects of 73 medicinal preparations and 52 dyes and stains on the 
rate of growth of Bacillus tuberculosis. C. P.S. 


Chemical Composition of Residue Antigen. J. H. 
M. Wayman, and H. Zinsser (Proc. Soc. Exp. Biol. Med., 1924, 
21, 241—243)—Compounds containing nitrogen (but not proteins) 
and compounds containing phosphorus (possibly nucleic acid deriv- 
atives or carbohydrate phosphate compounds) appear to be present. 

CHEMICAL ABSTRACTS. 


Hormonal Action of Choline on Intestinal Movements. 
III. Formation of Choline from Phosphatides. IV. 
dation of Phosphatides by Intestinal Juice. V. 
Synthesis of Choline Esters by an Enzyme of the Duodenum. 
E. ABDERHALDEN and H. ParrratH (Fermentforsch., 1925, 8, 
284—293, 294298, 299—307).—III. A method for the separate de- 
termination of free and combined choline is described, which depends 
on precipitation of the latter with colloidal iron. The experiments 
described indicate a conversion of combined into free choline in 
the surviving intestine of the rabbit which cannot be attributed 
to bacterial action. 

IV. The juice expressed from the duodenum of the pig and the 
horse is found to liberate choline from lecithin and from acetyl- 
choline. 

V. The latter reaction may be reversed, and acetylcholine 
synthesised, under suitable conditions of concentration. The 
enzyme is destroyed by heating at 70°, but not at 58°; its activity 
is greatest in acid solution. H. P. M. 


Mechanism of Action of Insulin. G. MANSFELD and E. 
GEIGER (Arch. exp. Path. Pharm., 1925, 106, 276—286).—On 
perfusion of the isolated heart of the depancreatised cat with a 
solution containing dextrose, less of the dextrose is removed from 
the solution than in the perfusion of a normal cat’s heart. Addition 
of insulin to the perfusion liquid in the case of the depancreatised 
cat’s heart results in an increase in the amount of dextrose removed. 

L. F. H. 

Inorganic Phosphates and Insulin Hypoglycemia. A. 
Descrez, H. Brerry, and F. Ratnery (Compt. rend., 1925, 180, 
1554—1557).—Purified insulin (A., 1923, i, 982) and solutions of 
disodium hydrogen phosphate and potassium dihydrogen phosphate 
(px 7:4) were injected into fasting dogs. The arterial blood was 
deproteinised by mercuric nitrate and the dextrose determined by 
Bertrand’s method. 

It is concluded that subcutaneous or intravenous injection of 
phosphates in solutions the pg of which is near that of blood, 


markedly intensifies and prolongs the action of insulin. o 
R. A. M. 


Presence of Toxic and Insulin-like Substances in Oranges, 
Grape Fruit, and Lemons. N. F. FisHer and E. B. McKINLEY 
(Proc. Soc. Exp. Biol. Med., 1924, 24, 248—249).—Substances 
were found in the juice, pulp, and rind which markedly affected 
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the blood sugar; one produced a toxic hyperglycemia; the other 
acted like insulin. CHEMICAL ABSTRACTS. 


Physiological Action of Parathyroid Hormone. J. B. 
Cotte and E. P. CiarxK (J. Biol. Chem., 1925, 64, 485—507; cf. 
this vol., i, 754).—Further experiments with a more purified prepar- 
ation of the parathyroid hormone indicate that, whilst prolonged 
overdosage is invariably fatal, a single massive dose is relatively 
harmless. The rise in the calcium of the blood-serum of dogs 
after a single dose may be used to estimate the potency of an 
extract, and a provisional “unit” is suggested which is 1/100 
of the amount required to produce an increase of 5 mg. per 100 c.c. 
of serum calcium in a 20 kg. dog in 15 hrs.; so far as the effect 
on the blood calcium is concerned, there is no significant difference 
between normal and thyroparathyroidectomised dogs. Except for 
the rise in the calcium concentration, the composition of the blood 
is but little affected by overdosage with the hormone until the 
terminal stage is reached; there is then a great diminution of the 
volume of the plasma, an increase in the phosphorus and non- 
protein nitrogen, and, generally, a decrease in the chlorides. 

By the simultaneous injection of the parathyroid hormone and 
of guanidine it is possible to produce tetany in a dog which never- 
theless has a raised serum calcium content; there is therefore no 
evidence of antagonism between this hormone and guanidine. 

C. R. H. 


Preparation and Purification of Bios. I. H. prs B. Sms 
(Trans. Roy. Soc. Canada, 1924, [iii], 18, III, 116).—An infusion 
of tea dust in lead acetate solution is filtered and the bios pre- 
cipitated by adding ammonia and lead acetate. The bios is brought 
into solution by treating the washed precipitate with carbon dioxide. 
After removal of lead by means of hydrogen sulphide, crystalline 
material with bios activity is thrown down by the addition of 
methyl alcohol. J.8.C. 


Formation of Bios in Infusions. E. V. Eastcorr (Trans. 
Roy. Soc. Canada, 1924, [iii], 18, ITI, 117—118).—Comparison of 
the yeast crops from infusions of ground barley with those from 
infusions of the same number of barley grains after some days’ 
sprouting shows that the crop depends on the length of time grain 
and water have been left together in preparing the infusions. The 
amount of bios I increased to a much greater extent than that 
of bios II when the infusion was prolonged. If maize be used 
instead of barley, it is the bios II which increases. J.-S. C. 


Persistence of Vitamin-A in Plant-tissues. K. H. Cowarp 
(Biochem. J., 1925, 19, 500—506)—Wheat seeds grown in the 
dark for 8 days contain no vitamin-A. A small amount of the 
vitamin is found when the growing plants are exposed for 1 day 
to daylight after they have grown in the dark for 8 days. The 
vitamin is not used up by the living plant-tissue in the dark and 
does not diffuse into water from the cut ends of shoots. It increases 
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when the leaf loses its green colour and turns yellow, but is com- 
pletely destroyed when the leaf dries up and dies. S. 8. Z. 


Identity of Vitamin-A. Comparative Effects of Human 
and Cow's Milk. H. Prinete (Sci. Proc. Roy. Dublin Soc., 
18, 93—97).—Rats were fed on a vitamin-free diet of dextrose, 
caseinogen, fat, and salt mixture. During the last four months of 
one year, a supplement of 12 c.c. of cow’s milk, daily, to this ration 
was not sufficient to promote growth, nor was a further supplement 
of 1-0 g. of butter; but normal growth was obtained with basal 
diet +12 c.c. of milk +0-5 g. of yeast. Hence it was concluded 
that the milk was deficient in vitamin-B. 

In the spring months of the next year, 12 c.c. of cow’s milk 
alone added to the vitamin-free diet produced normal growth, 
but the same animals decreased in weight remarkably when human 
milk was substituted for cow’s milk. Cow’s milk again restored 
them to normal growth and human milk again made them lose 
weight; this was repeated a third time. Hence human milk 
contains either a growth-retarding factor for the tissues of a more 
rapidly growing animal than man, or else vitamin-A is one of a 
class of catalysts which accelerates growths according to the require- 
ments of the particular species, or else human milk is deficient in 
vitamin-B. K. H. C. 


Determination of Vitamin-A. H. C. SHERMAN and H. E. 
MunsELL (J. Amer. Chem. Soc., 1925, 47, 1639—1646).—For 


the quantitative determination of the relative vitamin-A content 
of foodstuffs, albino rats, the nutritional history of which is 
known, are used. The rats when 28 or 29 days old are placed 
on a basal diet (free from vitamin-A) of caseinogen (prepared by 
a modification of Osborne and Mendel’s method, J. Biol. Chem., 
1921, 45, 277), starch, dried brewery yeast, Osborne and Mendel 
salt mixture (J. Amer. Chem. Soc., 1919, 37, 572), and sodium 
chloride. When growth has ceased the rats are kept in individual 
cages, and one from each litter is continued on the basal diet until 
death, as a “‘ negative control.” Graded portions of the food under 
test are fed to the others, daily or at suitable intervals during a 
riod of 8 weeks, and in this way the minimum allowance of food 
which will induce an average gain in weight of 3 g. per week during 
the test period is ascertained. The amount of vitamin-A contained 
in this amount of the food is chosen as the unit for numerical 
expression of results. By performing autopsies on the animals 
at the end of the test period any cases of abnormality due to other 
causes than vitamin-A deficiency can be detected. The possibility 
of retarded growth through shortage of the antirachitic factor can 
be excluded by irradiation of the test animal or the food. R. B. 


Quantitative Experiments on the Occurrence and Distri- 
bution of Vitamin-A in the Body, and the Influence of the 
Food. H.C. SHERMAN and L. C. Boynton (J. Amer. Chem. Soc., 
1925, 47, 1646—1653).—Using the technique previously developed 
(cf. preceding abstract), it is shown that in adult rats reared on a 
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diet of one-third whole milk powder and two-thirds whole wheat, 
on an average the kidney is at least 40 times as rich in vitamin-A 
as the muscle, the lung more than 40 times, and the liver 200— 
400 times. Significant quantities of vitamin-A are also present 
in the blood. The amount of vitamin-A found in the body and 
in the separate tissues is influenced by the vitamin-A content of 
the food. R. B. 


Bodily Store of Vitamin-A as Influenced by Age and other 
Conditions. H.C. SHerman and L. B. Storms (J. Amer. Chem. 
Soc., 1925, 47, 1653—1657).—Albino rats reared on the same diet 
(one-third whole milk powder and two-thirds ground whole wheat) 
showed different survival periods when transferred at different 
ages to a diet free from vitamin-A. The maximum survival period 
was found with rats transferred at about 6 months and it is con- 
cluded that the maximum body store of vitamin-A (or the maximum 
store in regard to daily needs) occurs about this period, the begin- 
ning of full adult life. The older rats are distinctly less likely to 
develop the characteristic ophthalmia before death from vitamin-A 
deficiency, but they are more liable to develop symptoms of the 
lung infection noted by Steenbock and Nelson (this vol., i, 107). 
The survival period is markedly affected by a moderate difference 
in the vitamin-A content of the food previously administered. 
There is a slight difference in survival period in favour of the female, 


and this difference becomes more distinct with age and development. 
R. B. 


Relation of Vitamin-A to Growth, Reproduction, and 
Longevity. H.C. SHerman and F. L. Macirop (J. Amer. Chem. 
Soc., 1925, 47, 1658—1662).—Parallel groups of young rats 
(4 weeks) of identical inheritance and dietary history were placed 
on two diets, one rather low in vitamin-A (two-thirds wheat and 
one-third skimmed milk powder) and the other fairly high in vitamin- 
A (two-thirds wheat and one-third whole milk powder), the relative 
amounts of vitamin-A in the two diets being approximately seven 
toone. The smaller amount of vitamin-A was sufficient for normal 
growth up to nearly average adult size, but not for successful repro- 
duction and rarely for satisfactory longevity. Rats fed on the 
larger allowance of vitamin-A grew to full average adult size, repro- 
duced normally, and lived on an average rather more than twice 
as long as those on the diet poorer in this vitamin. Along with the 
failure in respect of waninten and lactation, the rats on the 
latter diet showed an increased susceptibility to infection and a 
tendency to lung disease at an age corresponding with that at which 
pulmonary tuberculosis frequently develops in young men and 
women (cf. Steenbock, Sell, and Buell, J. Biol. Chem., 2 x 


327). 
Resistance to Reagents of the Antirachitic Substance in 
Cod-liver Oil. C. E. Buus (J. Biol. Chem., 1925, 64, 1—9).— 


The antirachitic activity of cod-liver oil is unaffected by treatment 
of the latter with hydrogen peroxide, hydrogen sulphide, sulphur 
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dioxide or formaldehyde, but is destroyed by nitrous acid, by 
prolonged steaming and by boiling with dilute sulphuric acid. 
C. R. H. 


Antirachitic Value of Irradiated Cholesterol and Phyto- 
sterol. II. Change in Biological Activity. III. Chemical 
Change shown by Absorption Spectra. A. F. Hess and M. 
Wernstock (J. Biol. Chem., 1925, 64, 181—191, 193—201; ef. 
this vol. i, 750).—II. Antirachitic properties can be conferred 
on dried milk, flour, and spinach by irradiation; in the latter case, 
the activity is retained after boiling for 30 mins. Experiments 
with light filters indicate that the radiations which activate chole- 
sterol in vitro are the same as those which protect animals against 
rickets by direct irradiation; irradiated cholesterol prevents rickets 
in animals on diets low in either phosphorus or calcium ; oleic acid, 
the dihydro derivatives of cholesterol and of a phytosterol from 
wheat, cymene, and citronella oil possessed no antirachitic activity 
either before or after irradiation. 

III. Irradiation by ultra-violet light for periods up to 3 hrs. 
increases the amount of this light transmitted by cholesterol; 
prolonged irradiation reverses the effect, the final product being 
a yellow, waxy substance with m. p. 12° lower, and more 
opaque than the original cholesterol ; the antirachitic activity of 
the cholesterol runs parallel to its power to transmit ultra-violet 
light; irradiated cholesterol loses its power of transmission (and its 


physiological activity) when kept in aqueous suspension or in the 
dry state, but retains both properties longer when in solution in 
oil. No change in the absorption spectrum of dihydrocholesterol 
could be observed after irradiation. C. R. H. 


Fat-soluble Vitamins. XXIII. Induction of Growth- 
promoting and Calcifying Properties in Fats by Exposure 
to Light. H. Srzensocx and A. Buaox (J. Biol. Chem., 1925, 
64, 263—298).—Antirachitic properties can be conferred on olive oil 
and various other vegetable oils (but not mineral oil) and on carefully 
re nage cholesterol by irradiation either with a mercury vapour 
amp, an electric arc, or direct sunlight. In all cases, the active 
substance is present in the unsaponifiable fraction. Irradiation 
for longer periods than 5 hrs. destroys both the natural activity 
of cod-liver oil and the acquired activity of the artificially activated 
vegetable oils. When kept in the dark, irradiated olive oil retained 
its activity for 10 months. Neither old oils which had become acid 
in reaction nor the unsaponifiable constituents of such oils could be 
activated by irradiation. C. R. H. 


Fat-soluble Vitamins. XXIV. Non-precipitability by 
Digitonin of the Antiophthalmic and Antirachitic Substances 
from Cod-liver Oil. E. M. Netson and H. Sternsock (J. Biol. 
Chem., 1925, 64, 299—312)—The antirachitic substance con- 
tained in the unsaponifiable fraction of cod-liver oil is not removed 
therefrom by precipitation with digitonin; the cholesterol which is 
so precipitated can be activated by exposure to ultra-violet light. 
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The unsaponifiable fraction of cod-liver oil retained its antirachitic 
hed when kept in solution in light petroleum for a year and a 
half. C. R. H. 


Biological Action of Light. D. T. Harris (Proc. Roy. Soc., 
1925, B, 98, 171—187).—Ultra-violet radiations exert a stimulant 
action on the gaseous metabolism of small animals and on the 
movements of the isolated stomach of the frog. This stimulus is 
completely annulled by the presence of visible radiations. This 
antagonistic effect is a physiological one rather than one of physical 
interference. Exposure of an animal to the mixed radiations of a 
powerful source of light depresses its heat production. This 
depression is greater in pigmented animals than in albinos. Whilst 
the pigment appears to be a factor in diminishing heat production, 
it possesses high absorptive properties, and the heat produced by 
degradation of the absorbed radiant energy produces appreciable 
rises of temperature in the dermis. Pigment also appears to pro- 
tect an animal against the lethal action of certain photo-dynamic 
substances such as hematoporphyrin. 0. O. 


Effect of Vitamin-B Deficiency on Reproduction. A. S. 
PaRKES and J. C. DrumMonp (Proc. Roy. Soc., 1925, B, 98, 147— 
171).—When a male rat is put on a diet totally deficient in vitamin-B, 
degeneration of the testes and sterility ensue in a short time. A 
general correlation exists between the amount of degeneration of 
the testes and the degree of deficiency and time on the diet. Once 
severe degeneration of the testes has set in, normal dieting, although 
restoring vigour and body-weight, does not result in a return to 
normality in the testes. Whilst there is a definite correlation 
between the degree of deficiency and fecundating power, there is 
little variation in the size of the litter as long as fertilisation is 
at The proportion of males among the young decreases with 

th the degree of deficiency and with the time on diet. To explain 
the effect on the sex ratio, it is suggested that the deficiency reacts 
more unfavourably on one type of spermatozoa than it does on the 
other. The reduction in the number of males with time is prob- 
ably explained by the fact that, as time goes on, during dieting the 
animals eat less of the synthetic food and have, therefore, a con- 
stantly decreasing supply of vitamin. 


Parasympathetic Stimulants in Vitamin Extracts. S. 
Mort (Arch. exp. Path. Pharm., 1925, 106, 320—326; cf. A., 1918, 
i, 419, 563).—On heating “‘ Orypan ” (extracted from rice husks) 
at 130—175° in an autoclave, the antineuritic vitamin is destroyed, 
but there. is a slight increase in the effect of the extract on the 
parasympathetic nervous system as measured by the ppm | to 
pigeons, increase of the secretion of saliva by rabbits, and paralytic 
action on the isolated frog’s heart. The antineuritic vitamin is 
therefore not identical with the parasympathetic 


Antiscorbutic Properties of Eggs. S. M. Havas and C. W. 
Carrick (J. Biol. Chem., 1925, 64, 111—112).—Neither whites nor 
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yolks of the eggs of hens fed on a diet rich in vitamin-C were able to 
prevent the onset of scurvy in guinea-pigs when added to a diet 
otherwise lacking this vitamin. C. R. H. 


Anti-sterility Vitamin Fat-soluble-E. H. M. Evans and 
G. O. Burr (Proc. Nat. Acad. Sci., 1925, 11, 334—341)—Rats 
reared on “ synthetic” food mixtures together with appropriate 
amounts of vitamins-A and -B sooner or later become sterile. 
This sterility is a dietary deficiency disease and can be cured or 
prevented by addition of natural foods high in a new food factor, 
vitamin-H, or by addition of much smaller amounts of extracts of 
such food to the diet. The vitamin exists in the tissues of animals 
reared on normal foods and is present in the tissues of the normal 
new-born young. 

The vitamin is present in smal] amounts in various animal tissues 
and in considerable amounts in the leaves of lettuce, lucerne, pea, 
and tea plants, as well as in certain cereals, notably the embryo of 
wheat. 250 Mg. daily of desiccated wheat germ are sufficient to 
re-establish fertility. Oils efficacious in daily doses of 25 mg. are 
obtained from the ether extract of wheat germs and lettuce leaves. 
The vitamin is probably present in most commercial oils. 

Vitamin-Z is stable towards light, heat, air, acids, and alkalis. 
Wheat germ oil may be hydrogenated in presence of palladium at 
75° without injury to the vitamin. It is insoluble in water, but very 
soluble in a variety of organic solvents. After saponification of 
wheat germ oil with 20° alcoholic potash in the cold the vitamin 
is found with the sterols in the unsaponifiable matter. It is washed 
out of the inactive sterols with pentane, the orange-red oil thus 
obtained treated with methyl alcohol, and the vitamin removed 
from the latter solvent by light petroleum. Further purifications 
are effected by means of digitonin, boiling methyl] alcohol, and finally 
by distillation under reduced pressure. The final yellow oil does not 
crystallise on long keeping, has a very low ash and contains neither 
sulphur, nitrogen, phosphorus, nor halogens. It is extremely 
potent, adininistration of 5 mg. to a female of proved sterility at 
the inception of a new gestation being sufficient to ensure normal 
litters of vigorous young. The daily administration of 0-3 mg. to 
the male results in complete normality when reared and kept on 


synthetic foods. 


Carbonic Acid-Carbonate Equilibrium and other Weak 
Acids in Sea-water. L. Irvine (J. Biol. Chem., 1925, 63, 767— 
778).—Titration curves were obtained for sea-water under various 
tensions of carbon dioxide and compared with the theoretical 
curves for pure carbonate solutions having the same excess base 
and exposed to the same tension of carbon dioxide, as calculated 
from the formula of Johnston (A., 1916, ii, 396). Marked differences 
were observed which are to be ascribed to the buffer effect of various 
weak non-volatile acids, e.g., boric and silicic acids, which are 
present in sea-water. It was calculated that the combined effect 
of these acids is, near the neutral point, equivalent to that of an 
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acid with a dissociation constant n x 10°, the values of » deter- 
mined varying from 2 to 30. C. R. H. 


Occurrence of Copper, Manganese, Zinc, Nickel, and 
Cobalt in Soils, Plants, and Animals, and their Possible 
Functions as Vital Factors. J. S. McHareue (J. Agric. Res., 
1925, 30, 193—196).—Several Kentucky soils and a number of 
Jants were found to contain measurable amounts of the above 
metals, the soils containing arsenic in addition. Animal tissues 
also contained them, the liver of a week-old calf containing 345 parts 
of copper per million parts of dried tissue. It is suggested that 
some or all of these metals are constituents of organic colloidal 
complexes which exercise catalytic functions in the metabolic 
processes of plants and animals. O. O. 


Hydrogen-ion Concentration of Plant Juices. I. Changes 
in the Hydrogen-ion Concentration of Plants during their 
Development. F. G. Gustarson (Papers Mich. Acad. Sci., 
1923, 2, 49—52).—Electrometric determinations were made of the 
hydrogen-ion concentrations of the expressed juice of macerated 
tops of bean plants of three varieties at different ages. As the 
plants approached maturity the acidity of the juice decreased. 

CHEMICAL ABSTRACTS. 


Descent of Nitrogenous Substances in Leaves towards 
the Trunk during Autumnal Fading. R. ComBes (Compt. 
rend., 1925, 180, 2056—2058).—The leaves of the chestnut and beech 
lose some 30°%, of their nitrogen content when they change colour 
in autumn, the nitrogenous substances proceeding down towards 
the trunk of the tree. The leaves at the end of the twigs lose least 
nitrogenous constituents. L. F. H. 


Action of Photocatalysers on the Bursting of Buds and on 
Germination of Seeds. A. NerrHamMeER (Biochem. Z., 1925, 
158, 278—305).—The bursting of winter buds of various indigenous 
trees is accelerated by continuous illumination with light of a high 
intensity. This stimulating effect of light is increased in the 
presence of photocatalysers. These may be introduced into the 
buds by injection, or by placing the latter in a bath containing the 
photocatalyser at an appropriate concentration. 

Seeds the germination of which is normally favoured by light show 
an increase over the controls in the percentage number which 
germinate after treatment with photocatalysers in appropriate 
concentration. The processes of the bursting of buds and the 
germination of seeds in the normal, untreated plant is probably 
influenced by photocatalysers already present in the eae a 


Action of Sodium Carbonate on Germination and Growth 
in Plants. D. Frente and S. VAcri (Biochem. Z., 1925, 158, 
357—365).—This action has been studied mainly with regard to the 
problem of the utilisation of infertile alkali soils. Sodium carbonate 
is a plant poison, its toxicity being due to hydroxyl ions. Germin- 
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ation and plant growth are practically completely checked by a 
solution of this salt of a concentration of 0-4—0-5%. The salt 
is scarcely absorbed at all from such a solution by the seedling, 
In sandy soils poor in humus, a concentration of 1-5%, of the salt 
is necessary to prevent plant growth. In soil which is rich in humus, 
sodium carbonate is much less toxic, as the hydroxy] ions are taken 
up by the humus. Trees are less resistant to the alkali than are 
cereals. H. D. K. 


Selective Absorption of Chlorine Ions, and the Absorption 
of Water by the Leaves in the Genus Atriplex. J. G. Woop 
(Austral. J. Exp. Biol. Med. Sci., 1925, 2, 45—56).—Water is readily 
absorbed by the leaves of various species of Atriplex and by toment- 
ose microphylls. Plants possessing a cutinised epidermis showed 
no such absorption. With the water-absorbing power of the leaves 
of Atriplex is associated an abnormally high chlorine content. 
The chloride content is, within limits, a function of the chloride 
content of the soil, although the plants die in soil containing sodium 
chloride in excess of a certain amount. The chloride content also 
exhibits seasonal variations. Atriplex spp. therefore exhibit a 
high selective absorption of chlorides. C. P.S. 


Physical and Chemical Properties of Carotin and Prepar- 
ation of the Pure Pigment. F. M. Scaerrz (J. Agric. Res., 
1925, 30, 469—474).—The solubility of carotin at 25° in absolute 
alcohol is 15-5 mg. per 1.; in light petroleum (b. p. 30—50°), 626 mg. 
per |.; and in anhydrous ethyl ether, 1005 mg. per 1. In solution 
in ether, carotin decomposes rapidly even at 0°, whereas alcohol 
and light petroleum solutions are very stable. Full details are 

iven of the preparation and purification of carotin from carrots. 

ifty lb. of fresh carrots yielded 1-13 g. of pure carotin (m. p. 174°). 
The quantitative determinations were made both by spectrophoto- 
metric and colorimetric methods (cf. Schertz, A., 1924, ny ey 


Properties and Preparation of Pure Xanthophyll. F. M. 
Scuertz (J. Agric. Res., 1925, 30, 575—585).—Full details are given 
for the preparation of pure xanthophyll from dried green leaves by 
a method based on that of Willstatter and Stoll. The final purific- 
ation is carried out by crystallising from methyl alcohol, dissolving 
the crystals (which contain alcohol) in chloroform, and precipitat- 
ing by the addition of low-boiling light petroleum. The solubility 
of pure xanthophyll at 25° in pure dry ether is 952 mg. per |.; in 
ethyl alcohol, 201-5 mg. per 1.; in methyl alcohol, 134-9 mg. pe: 1.; 
and in light petroleum (b. p. 50—55°) 9-5 mg. per 1. Xanthophyll 
oxidises quite rapidly in solution in ether, but is stable in solution 
in ethyl alcohol or light petroleum. Exposure to sunlight hastens 
oxidation. Xanthophyll oxidises more readily than carotin in the 
dry state and also in solution when kept in the dark; but in sun- 
light, carotin in solution oxidises more rapidly than xanthophyll. 
Colorimetric and spectrophotometric methods were used in making 
determinations of xanthophyll (cf. Schertz, this vol., i, wg 
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Chemistry of Heterotrophic Phanerogams. V. J. ZELLNER 
(Monatsh., 1925, 45, 535—538).—The light petroleum extract 
(0:89°%, of the dried material) of Prosopanche Burmeisteri de Ba 
(Hydnora americana, R. Br.) contains ceryl alcohol, phytosterol, 
and palmitic acid. The ethereal extract (0-31°%) contains a resin 
alcohol, obtained as a white powder, together with aliphatic acids. 
The alcoholic extract (15-81%) contains a tannin of the proto- 
catechuic acid series, which yields a “tannin red” on hydrolysis 
with mineral acids, and is converted, when boiled in alcoholic solu- 
tion, into phlobaphens. These form, together with the tannin, more 
than half of the dried plant material. The tannin is accompanied 
by sugars and a base which is precipitated by potassium mercuric 
iodide. The aqueous extract (26-40%) contains traces of polysac- 
charides, potassium chloride, and probably potassium hydrogen 
tartrate, the total dissolved mineral matter being 2-42% of the 
dried material. The latter contained further: free acid, 1-69% 
(as KOH); reducing sugars, 1-42%; total nitrogen, 149%; raw 
fibre, 8-86%; and total ash, 10-45%. F. G. W. 


Chemistry of Japanese Plants. VII. Phyto-chemical 
Study of Yamamomo-Fruit. S. Komatsv and R. Nopzv 
(Mem. Coll. Sci. Kyotd, 1925, 8, 223—229).—-Myricetin is present as 
a rhamnoside in the bark of the yamamomo tree (Myrica rubra). 
The fruit contains a red pigment, mainly a mono-d-glucoside of 
anthocyanidin, together with small quantities of diglucoside and 
free anthocyanidin. Delphinidin is produced when the anthocyan- 
idin is demethylated by Zeisel’s method. The sugars in the fruit 
are dextrose and d-fructose in the ratio of 1 : 1:25; the non-volatile 
free acids are principally citric acid, accompanied by small amounts 
of malic, oxalic, and inactive lactic acids. C. J.S. 


Plant Cuticles. I. Modern Plant Cuticles. Composition 
of Coal. V.H. Lzae and R. V. WHEELER (J. Chem. Soc., 1925, 
127, 1412—1421).—-By extraction of the cuticle of Agave americana 
with solvents a variety of substances has been obtained. The water- 
soluble portion, amounting to about 10%, contains glucosides of the 
saponin type. About 15% is extracted by alcohol and consists of 
wax, a portion of which is soluble in light petroleum and gives the 
reaction for phytosterol; another portion dissolves in ether and 
contains free acids and saponifiable matter. Cuprammonium hydr- 
oxide solution extracts approximately 14%, of cellulose. About 60% 
of insoluble material remains after extraction by these solvents, and 
consists of cutin. By the action of boiling alcoholic potassium 
hydroxide solution on cutin, several potassium salts, which differ 
in solubility, are obtained. Those soluble in water give a semi- 
liquid mixture of two acids, the greater portion of the mixture 
consisting of cutic acid, C,,H,; 0,, the copper salt of which is soluble 
in alcohol; the remainder is cutinic acid, C,,H.03, which gives a 
copper salt, insoluble in alcohol, and also a silver salt. The oleocutic 
acid isolated by Frémy appears to have been a mixture of these 
two acids. 

From the potassium salt sparingly soluble in water there is 
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obtained an acid, C,,H3;,0,, m. p. 107—108°, which yields a silver 
salt, C,,H,,0,Ag, and an ethyl ester, m. p. 66—67°. The potass. 
ium salt insoluble in water gives an acid, m. p. 88—90°. 

C.J.8. 


Homogeneity of «-Lignin. E. HAaeLunp (Biochem. Z., 1925, 
158, 350—356).—«-Lignosulphonic acid has been precipitated, 
after boiling the sulphate solution for varying periods, as the 
8-naphthylamine compound and analysed. Fractional precipitation 
of one and the same solution of sulphonic acids of lignin has also 
been undertaken, and the results by both methods indicate that 
a-lignin is homogeneous. H. D. K. 


Chemical Nature of the Membrane of Potato Cork. E. 
Ruopss (Biochem. J., 1925, 19, 454463).—The chloroform-soluble 
and the unsaponifiable fractions and the normal and the hydroxy- 
acid contents of the cork layer of potato skin were investigated. 
It is concluded that the suberin lamella of the cork cell arises by 
changes taking place in the fatty material resulting in the appear- 
ance of bodies no longer soluble in fat solvents. A relatively con- 
stant proportion of the soluble fatty substances does not undergo 
this change and is responsible for the staining properties of the 
suberin lamella. The main constituents of the suberin lamella 
consist of relatively insoluble normal and hydroxy fatty acid 
complexes which can be released on saponification. The non- 
saponifiable substances of the regenerated cork layers contain 
considerable amounts of volatilé bodies. Traces of glycerol are 
found in the chloroform extract. 8. 8. Z. 


Anthocyanin Formation in Helianthus annuus. C. E. 
Sanpo (J. Biol. Chem., 1925, 64, 71—74).—From the corollas of 
an orange-coloured form of the above plant there has been 
obtained, by extraction with alcohol following removal of the 
plastid pigments with ether, a glucoside, C.,H»90,2, which has been 
identified with quercimeritrin (cf. Perkin, T., 1909, 95, 2185). It is 
suggested that this represents the colourless chromogen from which 
the anthocyanin of the red forms is produced by 

Odorous Constituents of the Cotton Plant. Emanation of 
Ammonia and Trimethylamine from the Living Plant. 
F. B. Power and V. K. Cuesnut (J. Amer. Chem. Soc., 1925, 47, 
1751—1774).—The concentrated distillate obtained by steam- 
distilling the cotton plant yields on ether extraction 0-003% of an 
essential oil (cf. Clifford and Fargher, A., 1923, i, 637) (limpid 
brownish-yellow), 0-9261, 1-4797, [«]?—3-91°, which gives 
a strong reaction for furfuraldehyde. The concentrated distillate 
also contains acetaldehyde with traces of a higher aldehyde yielding 
a m-nitrobenzhydrazide, m. p. 244—245°, possibly identical with 
that obtained by Curtius and Franzen (A., 1921, i, 644). The 
«8-hexenaldehyde described by Curtius (Ber. botan. Ges., 1897, 45, 
201) was not detected. Hydrolysis of the esters present in the 
distillate yielded methyl alcohol and small amounts of amy! alcohol 
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with traces of higher homologues and of acetone. The acidic 
products of hydrolysis contained small amounts of vanillin, minute 
traces of a phenol resembling m-cresol, and formic, acetic, and 
n-hexoic acids, the last only in small amount. An optically inactive, 
dicyclic sesquiterpene, C,;H,,, b. p. 250—260°, di} 0-9109, n¥} 1-4987, 
resembling one obtained by Power and Tutin (T., 1906, 89, 1090), 
an optically active tricyclic sesquiterpene, C,;H.,, b. p. 260—280°, 
di; 0°9276, [«], —12-5°, ni} 1-4981, a small amount of a paraffin, 
m. p. 62°, apparently triacontane, and a blue oil which probably 
contains azulene. Ammonia and trimethylamine are also present 
with the basic products of hydrolysis, ammonia preponderating. 
Both bases are detected in the dew on the living cotton plant (cf. 
Smith, J. Agric. Res., 1923, 26, 192). R. B. 


Physiological Studies on Cereals. III. Polypeptides and 
Amino-acids in the Ungerminated Maize Kernel. S. L. 
Joprpr (J. Agric. Res., 1925, 30, 587—592).—Polypeptides and free 
amino-acids are present in the ungerminated maize kernel. In 
three varieties of maize, the figures for total nitrogen were 1-7, 
1:59, and 1-46% of the oven-dried grain; for amino nitrogen, 0-045, 
0-04, and 0-051°%; for peptide nitrogen, 0-069, 0-05, and 0-036% ; 
and for acid amide nitrogen 0-032, 0-019, and 0-021%. Extraction 
of the maize flour with water at the ordinary temperature for 1 hr. 
gave substantially the same results as extraction for longer periods 
or with hot water for } hr. The amount of proteose in the aqueous 
extract was insignificant. C. @. 


Globulins of the Jack Bean (Canavalia ensiformis). II. 
Content of Cystine, Tyrosine, and Tryptophan. J. B.SuMNER 
and V. A. GranamM (J. Biol. Chem., 1925, 64, 257—261).—Improved 
methods are described for the preparation from the Jack bean of the 
proteins canavaline and concanavaline-A and -B. These proteins 
contain respectively 0-24, 2-2, and 2-3°, of tryptophan; 1-0, 0-4, and 
32% of cystine; 5-5, 5-2, and 9-4% of tyrosine. The figures for 
tryptophan and cystine are in disagreement with those of Jones 
and others (this vol., i, 98). C. R. H. 


Proteins of Wheat Bran. II. Comparison of Bran 
Proteins with those of the Endosperm and Embryo. 
D. B. Jongs and C. E. F. Gersporrr (J. Biol. Chem., 1925, 64, 241— 
251).—Analysis by the method of Van Slyke (A., 1911, ii, 779) of 
an alcohol-soluble protein, an albumin, and a globulin obtained from 
wheat bran shows that these proteins differ from those of other parts 
of the wheat in containing considerably greater amounts of the 
dibasic amino-acids and of tryptophan; this is especially the case 
with the albumin, which contains arginine 10-04%, histidine 2-57%, 
lysine 4-51%, and tryptophan 4-76%, and with the globulin, which 
has 14-13, 2-76, 11-84, and 2-85% of the same amino-acids. 

C. R. H. 


Preparation and Properties of Monotropitoside. M. BripEeL 
and P. Prcarp (Compt. rend., 1925, 180, 1864—1866; cf. A., 1923, 
i, 1275).—Monotropitoside, C,,H,,0,., extracted in 0-3% yield 
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from the bark of Betula lenta, L., gives a red coloration and the 
odour of methyl salicylate on treatment with concentrated sulphuric 
acid, is hydrolysed by enzymes yielding equimolecular amounts of 
methyl salicylate and primeverose, and on acid hydrolysis the 
disaccharide is hydrolysed yielding dextrose and xylose. The 
methyl group in the glucoside is split off by the action of alcoholic 
potassium hydroxide, but no further hydrolysis can be effected by 
alkalis. L. F. H. 


Saponins. III. Sapogenin Occurring in Sapindus 
saponaria, L., and S. Mukorossi utilis. W. A. Jacoss (J. Biol. 
Chem., 1925, 64, 379—381).—The sapogenins isolated by hydrolysis 
of extracts of the nut-shells of the above species have proved to be 
identical with that obtained similarly by the author from com- 
mercial soapnuts and identified with hederagenin. 

C. R. H. 


Pectin Content of Normal and “‘ Silvered "’ Apple Leaves. 
F. Tutin (Biochem. J., 1925, 19, 414—415).—The “silver leaf” 
disease of apple leaves is associated with a pectin deficiency. 
Normal apple leaves have a higher pectin content than the peel 
and pulp of the fresh fruit. 8.8. Z. 


Fruits and their Products. I. Apple Juice as a Source 
of Sorbitol. F. Turin (Biochem. J., 1925, 19, 416—417)— 
The concentrated apple juice is precipitated with basic lead acetate 
and then fermented. This is repeated and after removing the lead 
the gum-like residue is acetylated with acetic anhydride in the 
presence of pyridine. The resulting hexa-acetylsorbitol is recrystal- 
lised from ethyl acetate ; colourless prisms, m. p. 99°. The sorbitol 
is regenerated by treating the hexa-acetylsorbitol with sulphuric acid 
and removing the latter with aqueous baryta. 8.8. Z 


Fruits and their Products. II. Fate of Sugar during 
‘*Cider Sickness.'’ F. Tutin (Biochem. J., 1925, 19, 418— 
419).—The bacillus producing “‘ cider sickness ’’ reduces a portion 
of the sugar of the fruit to mannitol. The latter was isolated from 
diseased fruit as hexa-acetyl-«-mannitol by the method employed 
in isolating the acetyl compound of sorbitol (see preceding es 


Attempted Separation of the Active Constituent of Rag- 
weed Pollen. L. Bauman, M. Cuupnorr, and G. M. MacKENZIE 
(Proc. Soc. Exp. Biol. Med., 1924, 24, 226—227).—The active sub- 
stance is extracted with 3°, ammonia solution and precipitated 
with acetone; precipitation with ammonium sulphate and dialysis 
leaves it in the globulin fraction. CHEMICAL ABSTRACTS. 


Polysaccharides. XXX. isoLichenin. P. Karner and B. 
Joos (Z. physiol. Chem., 1924, 144, 311—315).—Contrary to Pring- 
sheim’s results (A., 1924, i, 1170), isolichenin is a mixture of carbo- 
hydrates. It may be separated into two fractions by precipitation 
with Fehling’s solution from alkaline solution. The precipitated 
fraction gives no colour reaction with iodine and when hydrolysed 
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yields mannose, galactose, and dextrose. The authors have also 
been unable to obtain trihexosan from glycogen according to 
Pringsheim’s method. E. BS. 


Lichen Starch. H.PrRINGSHEIM (Z. physiol. Chem., 1925, 144, 
241—245).—A reply to Karrer and Joos (cf. preceding abstract). 
Details of the preparation of isolichenin are given and the author’s 
original view that this is identical with starch amylose and com- 
pletely hydrolysable to maltose (A., 1924, i, 1170) is —. 


Polysaccharides. XXXII. Kinetics of Enzymic Cleavage 
of Cellulose. P. Karrer and H. Iniine (Helv. Chim. Acta, 1925, 
8, 245—247)—When cellulose, reprecipitated from “ cupram- 
monium ”’ solutions, is treated with cellulase from Helix pomatia 
(cf. A., 1924, i, 118, 471) at py 5-28 it is hydrolysed, although 
insoluble, at a measurable, regular, rate. When the proportion 
of enzyme is doubled, 1-45 to 1-65 times as much cellulose is hydro- 
lysed. The reaction is approximately unimolecular. W. A. S. 


“Forcing '’ (Plants) by Means of Hydrogen Cyanide. 
G. GASSNER (Ber. Deut. bot. Ges., 1925, 43, 132—137).—A number 
of different species of plants are stimulated by exposure to low 
concentrations of hydrogen cyanide. Plants which are usually 
dormant in winter may be “‘ forced ”’ by regular treatment with the 
gas. Whilst the optimum amount varies for different species a 
general treatment consists of exposure of the plant for 1 hr. daily to 
an atmosphere containing one volume of hydrogen cyanide per 
cent. at the ordinary temperature. 0.0 


Supposed Poisonous Action of Carbon Monoxide on Green 
Plants. C. WrEHMER (Ber. Deut. bot. Ges., 1925, 43, 184—188).— 
Seedlings and young plants of cress and barley showed no injury 
when kept for 10 days in atmospheres containing up to 50% of 
carbon monoxide. In pure carbon monoxide, the plants soon die. 


Action of Soil Solutions on Root Development. F. TERLI 
kowskI (Rocz. Nauk Rolnicz, 1923, 9, 544—560; Exp. Sta. Rec., 
51, 517—518).—In general, solutions of calcium sulphate, magnesium 
sulphate, potassium chloride, or magnesium chloride restrict root 
growth, calcium sulphate having the least effect when used in 
saturated solution; magnesium sulphate and chloride have the 
greatest effect, being completely inhibitory in certain concentrations. 
Solutions of kainite and Kaluss potash strongly stimulated root 
growth, as also did sodium nitrate with sodium phosphate, except 
when used with kainite and in low concentration. 

CHEMICAL ABSTRACTS. 


From what Depth in the Soil can Plants Usefully Obtain 
Nutrients? O. LemmermMann, H. WiessMAnn, and K. 
(Z. Pflanz. Diing., 1925, B 4, 233—241). —vVarious crops were grown 
in deep pots, dicalcium phosphate being added to the soil at various 


e 

c 

e 

y 

. 

1 

l 

0. 0. 

| 

| 

| 

| 


i. 1030 ABSTRACTS OF CHEMICAL PAPERS. 


depths down to 75—100 cm. from the surface. In other series 
different depths of a poor soil were superimposed on different depths 
of a rich soil and vice versa. The crops were weighed and analysed. 
The general conclusion is reached that plants can take up nutrients 
in amounts sufficient to affect the yield from a considerable depth; 
and that the food supply in the subsoil cannot be ignored in plant 
nutrition studies. C. T. G. 


Fertiliser Nutrients required by Barley, Wheat, and Oats, 
as shown by both Soil and Water Cultures. R. L. Jonzs 
and F. R. PemBer (Soil Sci., 1925, 19, 169—199).—The supplies of 
nitrogen, phosphorus, and potassium to barley, wheat, and oats, 
grown both in soil and water cultures, were adjusted so as to give 
optimum and sub-optimum growth for each nutrient. Full analyses 
of the plants, excluding roots, showed that for sub-optimum growth 
the dry matter contained 0-9% nitrogen for barley, 0-9—1-0% for 
wheat, and 0-6—0-:7% for oats. The nitrogen contents were 
similar in both cultures. With an estimated optimum growth, the 
phosphorus content of all three cereals in water cultures was only 
about one-third to one-half of that in soil cultures. The soil 
cultures gave a higher ratio of grain to straw than the “Sy 7 


Effects of Alkali Salts on Bacteriological Activities in Soil. 
I. Ammonification. II. Nitrification. III. Ammonific- 
ation, Nitrification, and Crop Yield. W. M. Grsss, H. W. 
BatcHetor, and H. P. Maanuson (Soil Sci., 1925, 19, 343—356, 
357—369, 371—379).—An account of pot experiments in which 
various amounts and combinations of sodium carbonate, sodium 
chloride, and sodium sulphate were added to the soil. The yields 
of two crops of wheat are considered in relation to the total amount 
of added salts, the amount recoverable in a water extract and the 
effects on ammonia formation from dried blood and on nitrate 
formation from ammonium sulphate. The salts used singly in 
general depressed ammonification; nitrification was stimulated by 
the carbonate, depressed by the chloride, and unaffected by the 
sulphate. The crop yields were reduced by the carbonate in most 
cases, slightly increased by the chloride, and unaffected or increased 
by the sulphate. Combinations of two or three of the salts depressed 
ammonification in almost every case, whereas nitrification was in 
general stimulated; the yield of the first crop was reduced and of 
the second increased. The inhibiting or stimulating effects were 
not found to be proportional to the total salt recoverable by 
extraction with water. [Cf. B., 1925, 561.] C. T. G. 


Toxicity Studies with Dicyanodiamide on Plants. F. E. 
Auuison, J. J. Skrnner, and F. R. Rem (J. Agric. Res., 1925, 30, 
419—429).—In pot culture experiments with wheat, dicyanodiamide 
caused only slight injury and reduction of yield even when given at 
a rate equivalent to 40 lb. of ammonia per acre. The addition of 
small quantities of sodium nitrate was sufficient to counteract the 
injurious effect. On the other hand, cow-peas are very sensitive 
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to the presence of dicyanodiamide. Small amounts caused a marked 
decrease in yield; and addition of sodium nitrate in many cases 
increased this effect. Dicyanodiamide decomposes only slowly in 
the soil and markedly influenced a crop of cow-peas taken after 
wheat. C. 


Temperature and Moisture Factors in Nitrate Production. 
J. C. Russe, E. G. Jonzs, and G. M. (Soil Sci., 1925, 19, 
381—398).—A study of the effect of temperature (5° to 55°) and 
moisture on nitrate production in two Nebraska soils. One kg. 
samples of soil were incubated under the desired conditions and 
determinations of nitrates made at intervals up to 8 weeks. Nitri- 
fication was at a maximum at 35°; it was very slight at moisture 
contents near the hygroscopic coefficient of the soil and increased 
up to the highest moisture content used. The results confirm those 
obtained by Schlesing and Miintz in 1879. C. T. G. 


Action of Calcium Carbonate on the Soil. A. Gearine and 
O. WEHRMANN (Landw. Versuchs.-Stat., 1925, 103, 279—343).— 
A long and detailed paper giving the results of experiments on the 
effect of a number of calcareous materials, including calcium oxide 
and carbonate and certain commercial products (“‘ Endlaugenkalk ” 
and ‘“‘ Kalikalk ’’) on several different soils. The results are dis- 
cussed with special reference to the unfavourable effects of some 
of the treatments on soils which would be expected to respond to 
liming. Data are given as to the rate of percolation of water 
through the treated soils, the amounts of carbon dioxide produced 
under uniform conditions of aération, and the amounts of nitrates 
formed; in some cases, the figures are correlated with yields of 
sugar beet. Some of the results are considered in the light of 
Hissink’s work on the saturation-capacity of soils. General con- 
clusions are not reached ; the original should be consulted ni a yan 


Formation and Decomposition of Humus in the Soil. R. 
Barks (Landw. Versuchs.-Stat., 1925, 103, 221—258).—A quantit- 
ative study of the changes in composition of the organic matter in 
soils receiving farmyard manure. Six soils of different types were 

iven heavy dressings of dung and samples were taken for analysis 

fore treatment and at intervals subsequently. The percentages of 
total nitrogen, of nitrogen compounds soluble in 1% potassium 
sulphate solution, of pentosans (determined by Tollens’ method), 
and of lignin (calculated from determinations of the methoxyl 
content) in all the soils reached a maximum after the manuring 
and theri declined, the changes in the amounts of lignin being, how- 
ever, much smaller than in the case of pentosans. The percentages 
of methyl pentosans in all cases remained practically constant 
throughout the experiments. Determinations of total carbon were 
made by oxidation with silver dichromate (cf. Simon, A., 1923, 
ii, 506); the use of chromic acid or of mercuric chromate 
gave unsatisfactory results, as also did Piettre’s pyridine extrac- 


-tion method (cf. A., 1923, i, 736). The process of decomposition 
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of humus is shown in a slow reduction in the total carbon content 
of the soil after manuring. This reduction was much less marked 
in a calcareous soil than in the other types of soil studied; probably 
the acids formed on the breaking down of humus combine with the 
excess of calcium carbonate and are thus protected from rapid 
oxidation. [Cf. B., 1925, 605.] C. T. G. 


Inhibition of Bumping in the Determination of Nitrogen 
in Soil. F. E. Hance (J. Amer. Soc. Agron., 1924, 16, 790—792). 
—Bumping may be prevented by placing an asbestos collar between 
the flame and the distilling flask. Addition of 2 g. of zinc dust is 
also used. Only 2-8 g. of soil are used in the determination. 

CHEMICAL ABSTRACTS. 


Soil Acidity. E. Kurcxmann (Z. Pflanz. Diing., 1925, 5a, 
1—92).—The nature and occurrence of soil acidity is discussed, 
and methods for the determination of acidity and lime requirement 
are examined practically. In the light of the classification of 
acidity into three forms: “ active,” ‘‘ exchange,” and hydrolytic 
(Kappen), variations in soil acidity due to origin, position, moisture, 
and humus content are examined and recorded. A... F. 


Displacement of Aluminium by Potassium Ions in Different 
Soils. L. Smot1k (Compt. rend., 1925, 180, 1773—1776).—The 
amount of aluminium displaced from combination in the soil on 
treatment with potassium chloride solution varies from 0 to 229 mg. 
per 100 g. of dried soil, in different soils and in different depths of 
sub-soil. L. F. H. 


Soil Colloids as Simple Suspensions. E. B. PowE11 (Soil 
Sci., 1925, 19, 407—409).—Bouyoucos (Mich. Agric. Exp. Sta., 
1915, Tech. Bull. 22) found that the rate of percolation of water 
through heavy soils and sub-soils increased rapidly with the tem- 
perature up to 30—40° and then decreased, and suggested that this 
decrease was due to the swelling of the colloids at higher tem- 
peratures, thus causing many of the pore spaces to be closed. The 
author has measured the viscosity of a solution of the colloidal 
material separated from a heavy sub-soil over a range of tem- 
perature from 0° to 90° at 10-degree intervals and by plotting the 
absolute viscosities against the temperature obtained a perfectly 
smooth curve, closely similar to the absolute viscosity curve of 
water. There was no change of slope or other abnormality in the 
neighbourhood of 30—40°. The fluidity curve of the colloid was 


also plotted and found to take the form of a straight line, as in the _ 
case of a true suspension. Since the viscosity changes of the colloid © 


may be used as a measure of its swelling, the results do not agree 
with Bouyoucos’ explanation of the variation of rate of percolation 
with temperature. 
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Organic Chemistry. 


Liberation of Hydrogen from Carbon Compounds. J.V.E. 
Dioxson (J. Amer. Chem. Soc., 1925, 47, 2061-2062).—Attention 
is directed to the author’s investigations (cf. Boswell and Dickson, 
A., 1919, ii, 62, 72) in reference to those of Fry, Schulze, and Weit- 
kamp (A., 1924, i, 1277). F. G. W. 


Action of Bromine on Hydrocarbons. Bromination of 
§-Methylbutane. B. K. (Bull. Soc. chim., 1925, 
[iv], 37, 861—871).—The discrepancies in the results obtained by 
the author (A., 1923, i, 527) and Kronstein (A., 1921, i, 153) on the 
bromination of hydrocarbons are attributed to the use of a mixed 
catalyst by the latter. In the bromination of 8-chloro-8-methyl- 
butane, Kronstein (loc. cit.) obtained a crystalline tribromo com- 
pound which he considered to be af y-tribromo-$-methylbutane, 
whereas logically this should have the structure Syy-tribromo-8- 
methylbutane. In the bromination of §-methylbutane, @y-dibromo-, 
aBy-tribromo-, and «fy-tribromo-$-bromomethylbutane successively 
are obtained. By the action of bromine on dibromo-8-methyl- 
butane in the presence of metallic iron (Ipatiev, A., 1896, i, 401), 
«fy-tribromo-$-methylbutane is obtained as shown by the following 
evidence. On treatment with potassium acetate the tribromo 
compound yields y-bromo-$-methyl-A*-butenyl acetate, b. p. 107— 
109°/30 mm., d?? 1-3552, nf 1-4810; this on hydrolysis with sodium 
hydroxide gives y-bromo-$-methyl-A*-buten-«-ol, b. p. 103—104°/30 
mm., d? 1-4499, nf} 1-5050, which on oxidation with potassium per- 
manganate gives acetic acid as the only isolable product. The tri- 
bromo compound on treatment with bromine in the presence of 
metallic iron gives «y-tribromo-8-bromomethylbutane, b. p. 160— 
161°/16 mm., d? 2-3836, np 1-6052, together with a small amount 
of «fyd-tetrabromo-$-methylbutane (Mokievsky, A., 1899, i, 726). 
The former on treatment with potassium acetate yields the diacetate, 
CH,(OAc)*C(CH,*OAc):CMeBr, b. p. 144—146°/I5 mm., d? 1-5146, 
n% 1-5041, which on hydrolysis yields the corresponding alcohol, 
b. p. 154—156°/15 mm. afy-Tribromo-8-methylbutane, on treat- 
ment with potassium hydroxide, gives the unsaturated dibromide, 
CH,Br-CMe.CMeBr, b. p. 179-5°/753 mm. (slight decomp.), nj 
1-5414, d? 1-7461, which when treated with bromine in chloroform 
solution yields «$yy-tetrabromo-B-methylbutane, b. p. 146°/14 mm., 
d? 2-3291, n? 1-6016, converted by potassium acetate into the 
acetate, b. p. 116—117°/13 mm. L. F. H. 


Pressure-Temperature Charts for Organic Vapours. D.S. 
Davis (Ind. Eng. Chem., 1925, 17, 735—736; cf. ibid., 1923, 15, 
592).—Cox’s method for plotting the vapour pressures of the 
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paraffin hydrocarbons has been extended to homologous alcohols 
of the series C,H,,,.0, the organic acid series, and a series 
of halogen-substituted benzenes. A formula for finding the tem- 
perature of the point of convergence is included. D. G. H. 


Exchange of Functional Groups between Two Molecules. 
Passage of Alcoholic into Ketonic Groups and Inversely. 
A. VeRLEY (Bull. Soc. chim., 1925, [iv], 37, 871—874).—By the 
interaction of ketones and the aluminium derivatives of alcohols 
interchange of groups takes place as in the case of aldehydes and 
alcohols (cf. this vol., i, 783). The sodium derivatives of alcohols 
react more rapidly than the aluminium derivatives. Methyl nonyl 
ketone and sodium isopropoxide give an almost quantitative yield 
of undecan-8-ol and acetone; acetophenone and sodium 8-octoxide 
— phenylmethylearbinol and methyl hexyl ketone. Cyclic 

etones (e.g., camphor) do not react in this way. Tischenko’s 
reaction does not proceed in the case of ketones as with aldehydes 
(loc. cit.), but when methyl benzyl ketone reacts to give methy]l- 
benzylearbinol, a yellow oi/, b. p. 215°/6 mm., probably a pinacone, 
is formed. Aluminium isopropoxide is prepared by addition of 
anhydrous aluminium chloride to sodium isopropoxide. L. F. H. 


Preparation of Alkyl Sulphides. A. E. Woop (J. Amer. 
Chem. Soc., 1925, 47, 2062).—Mercaptans are completely removed 
from alkyl sulphides by distillation, preferably under reduced 
pressure, over finely-divided copper. Copper mercaptide may 
remain in the residue, but decomposes at 125° with formation of 
copper sulphide and alkyl! sulphide. F. G. W. 


Coloured Compounds of Mercury Sulphide and Mercaptide. 
G. Sacus and L. Batassa (Z. anorg. Chem., 1925, 146, 196—199). 
—When a dilute solution of mercury mercaptide in carbon disulphide 
is kept for some hours, the yellow compound, 2HgS,Hg(SEt),, 
is precipitated according to the reaction 3Hg(SEt),+2CS,= 
2HgS,Hg(SEt),+2CS(SEt),. An isomeric red form is produced 
if a concentrated solution of mercury mercaptide is used. The 
yellow form is also produced by the action of hydrogen sulphide 
on an ethereal solution of mercury mercaptide. When ground, 
both forms decompose to a mixture of mercury mercaptide and 
black mercury sulphide. The yellow variety has b. p. 115°/17 mm. 
(decomp. 160—200°). W. H.-R. 


Reduction of Acetic Acid and some of its Derivatives. G. 
PovaRnNINn and Katse (J. Soc. Phys. Chim. Russe Univ. Leningrad, 
1924, 55, 369—374).—Reduction of acetic acid and various deriv- 
atives by means of hydrogen in presence of a current of steam and 
in presence or absence of spongy platinum or platinised asbestos 
yields very little aldehyde. Reduction in presence of finely-divided 
nickel at 330—400° gives no more than traces of aldehyde, but 
leads to intense decomposition of the acid. Direct current electro- 
lysis of a mixture of sodium acetate and oxalate leads mainly to 
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the formation of formaldehyde. The total quantity . aldehyde 
formed increases with increase in the pressure. t. BF. 


Double Acetates of Copper and the Alkali Metals. E. 
BUTTGENBACH (Z. anorg. Chem., 1925, 145, 141—150).—Solutions 
of cupric acetate containing amounts of sodium acetate up to 
Na : Cu=8 : 1 give on evaporation only the compound 

(CH,°CO,),Cu,H,0. 
When sodium acetate is replaced by potassium acetate two com- 
pound acetates are obtained and these systems are examined in 
detail by the solubility method. The two potassium copper acetates 
have the compositions CH,-CO,K,(CH,°CO,),Cu,H,O and 

3CH, -CO,K,(CH, -CO,),Cu, 
respectively, and the existence “of the former compound was con- 
firmed by a break in the specific gravity—potassium acetate con- 
centration curve for the solutions. These double acetates were 
also prepared and analysed, but no compound of the formula 
4CH,°CO,K,(CH,°CO,),Cu,12H,O (cf. Rammelsberg, Pogg. Ann., 
1853, 94, 519) could be found. A. G. 


Anhydrides of Saturated Fatty Acids containing an Even 
Number of Carbon Atoms (C,—C,,). D. HotpEand R. GENTNER 
(Ber., 1925, 58, |B], 1418—1424).—The acids are heated with acetic 
anhydride, and excess of the reagent and acetic acid are removed 
under diminished pressure. The residue is dissolved in light 
petroleum and the solution washed with 5—6°%, hydrated sodium 
carbonate solution containing an equal volume of alcohol, whereby 
any free acid is removed. The following constants are recorded : 
octoic anhydride, m. p. —1°, 0-9065, 0-8649, 1-4358 ; 
anhydride, m. p. 23-9°, 0- 8596, ni} 1- 4234; lauric anhydride, 

m. p. 41-4°, dj? 0-8552, nj} 1-4292; myristic anhydride, m. p. 53-4°, 
0-8502, nj? 4335 ; palmitic anhydride, m m. p. 63—64°, 0-847, 
1-4364; stearic anhydride, m. p. 71—71-5°, d? 0-8368, 0-8149, 
ni, 1-4368. H. W. 


Stability of the Anhydrides of Saturated Fatty Acids 
towards Atmospheric Moisture and Sodium Carbonate 
Solution. D. and R. (Ber., 1925, 58, [B], 
1424—1428).—Lauric, myristic, and palmitic anhydrides are con- 
verted into the corresponding acids to the extent of 1:5—3% 
when their solutions in light petroleum are shaken for 10 mins. 
with 5% hydrated sodium carbonate solution to which an equal 
volume of alcohol has been added; more protracted agitation 
causes increased hydration. Anhydrides of saturated fatty acids, 
in contrast to those derived from unsaturated acids, are very 
stable towards atmospheric moisture. H. W. 


Correction of the M. P. of Cerotic Acid. A. KigsEL (Ber., 
1925, 58, [B], 1386—1388).—Cerotic acid, m. p. 85—85-5°, is very 
readily obtained by extracting the dry spores of Aspidium jilix 
mas or Asplenium filix femina successively with ether and alcohol. 
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The acid is identical with that derived from beeswax, from which 
the homogeneous material is isolated with great difficulty. 
H. W. 


Oil Film or ‘‘ Oxyne.’’ I. A. Erpner and E. Munzine 
(Chem. Umschau, 1925, 32, 153—162, 166—176).—The non-drying 
properties of the hydroxyglycerides isolated from castor oil are 
adduced as proof that the oxygenated compounds, so-called “ oxynes,” 
present in a drying oil which has become hardened by exposure 
are not hydroxyglycerides, but complex and hitherto unidentified 
oxidation or transformation products of peroxyglycerides. 

G. L. R. 


Chemical Equilibrium between Lactic Acid and its 
Anhydrides in Aqueous Solution. R. DreTzen and R. Krue 
(Ber., 1925, 58, [B], 1307—1314).—Concentrated lactic acid solu- 
tion (90%) is converted when heated for 10 hrs. at 120° into 
lactyl-lactic acid, CH,*CH(OH)-CO,-CHMe-CO,H, whereas more 
prolonged heating affords polylactyl-lactic acids of increasing 
complexity; these are readily reconverted into lactic acid by 
treatment with warm sodium hydroxide solution. Dilactic acid, 
CO,H-CH e-O-CHMe-CO,H, m. p. 106°, is prepared in very small 
yield by treating barium dilactate (obtained by heating barium 
lactate during 6 hrs. at 180—200°) with the requisite amount of 
sulphuric acid; it is produced in better yield (10%) by the union 
of ethyl lactate and ethyl «-bromopropionate to ethyl dilactate 

CHMe-CO 

and hydrolysis of the latter. Lactide, O<60O-CHMe> 2: results 
in 90% yield by the distillation of lactic acid at 200°/20 mm. 
during 15—20 hrs., followed by addition of ignited zinc oxide 
to the residue and renewed distillation. Formation of the 
anhydride does not occur directly from lactic acid but by depoly- 
merisation of and loss of water from polylactyl-lactic acids; if 
the duration of the initial heating in the preparation just described 
be shortened, dilactyl-lactic acid may be isolated from the distillate. 
The absorption spectra of lactic acid in water and of the anhydrides 
in chloroform are described. Comparison of them with that of 
technical lactic acid shows the latter to contain 60% of lactic 
acid and 30% of the anhydrides, whereas the figures generally 
adopted (D.A.B. V.) are 75% and 15%, respectively. H. W. 


Degradation of I-8-Hydroxybutyric Acid. P. Karrer and 
W. Krarer (Helv. Chim. Acta, 1925, 8, 393—395).—1-8-Hydroxy- 
butyric acid, obtained from diabetic urine, is converted into 
1-6-hydroxybutyramide, m. p. 99—100°, [a]? —22-5° in methyl 
alcohol, and thence into /-«-amino-$-hydroxypropane, isolated as 
hydrochloride, [«}$ —58°, chloroplatinate, m. p. 198° (decomp.), 
[a] —12-2° in aqueous solution. The free base has approximate 
rotation, [«]? —25-5°. The hydrochloride gives with silver nitrite 
l-propyleneglycol, identical with the compound obtained from the 
inactive glycol by the action of Bacterium Termo. The structural 
relation of this compound and therefore of J-§-hydroxybutyric 
acid to /-lactic acid is under investigation. M. J. 
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Lactone Formation and Intramolecular Alkylation with 
Brominated Aminomethylallylmalonic Acids. C. MannicH 
and K. Surrer (Ber., 1925, 58, [B], 1325—1335).—Theoretical 
considerations lead to the expectation that the products of the 
action of bromine or hydrogen bromide on aminomethylallylmalonic 
acids (cf. Mannich and Ganz, A., 1923, i, 19) would be unstable 
and either pass by intramolecular alkylation into heterocyclic 
compounds (pyrrolidine- or piperidine-carboxylic acids) or by 
loss of hydrogen bromide into lactones; the latter reaction is 
observed. 

The action of formaldehyde on ammonium hydrogen allylmalonate 
gives aminomethylallylmalonic acid, 

m. p. 138° (decomp.). In a similar manner, methylammonium 
hydrogen allylmalonate affords methylaminomethylallylmalonic acid, 
m. p. 134° (decomp.) [benzoyl derivative, m. p. 132° (decomp.)]. 
An aqueous solution of the acid loses carbon dioxide when shaken 
with bromine (1 mol.) dissolved in chloroform and yields 6-bromo- 
a-methylaminomethylvalerolactone hydrobromide, 
H(CH,Br)-CH, 
CH,"NHMe,HBr, 

m. p. 135°; the corresponding free base (benzoyl derivative, m. p. 
82°) is unstable and rapidly passes when dissolved in chloroform 
into the hydrobromide of the lactone of 3-hydroxy-1-methylpiper- 
idine-5-carboxylic acid, decomp. 251°. Similarly, methylamino- 
methylallylmalonic acid and iodine in chloroform yield 8-iodo- 
a-methylaminomethyl-y-valerolactone hydriodide, m. p. 137° (de- 
comp.). Concentrated hydrobromic acid converts methylamino- 
methylallylmalonic acid into «-methylaminomethyl-y-valerolactone- 
a-carboxylic acid hydrobromide, m. p. 118° (decomp.), which is 
transformed at 140—150° into «-methylaminomethyl-y-valerolactone 
hydrobromide, m. p. 139—140°; the action of sodium hydrogen 
carbonate on the latter substance gives the corresponding base 
(benzoyl derivative, m. p. 127°). 8-Bromo-«-dimethylaminomethyl- 

-valerolactone hydrobromide, m. p. 196° (slight decomp.), obtained 

om dimethylaminomethylallylmalonic acid (Mannich and Ganz, 
loc. cit.) and bromine, is converted by potassium carbonate into 
the free lactone, which, in chloroform solution, undergoes rapid 
isomerisation to the lactone of 5-carboxy-3-hydroxydimethylpiper- 
idinium bromide, decomp. 201°; the latter compound is con- 
verted by moist silver oxide into the betaine derivative, 

CH,°CH(OH)~ 

decomp. 260—285°. Dimethylaminomethylallylmalonic acid and 
hydrobromic acid afford «-dimethylaminomethyl-y-valerolactone 
hydrobromide, m. p. about 208°, which with potassium carbonate 
gives the free base. The corresponding methiodide, m. p. 224° 
(decomp.), is readily obtained from it or from «-methylaminomethy]l- 
y-valerolactone. Piperidinomethylallylmalonic acid, decomp. 122°, 
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obtained from piperidinium hydrogen allylmalonate and formalde- 
hyde, is transformed by bromine into 
5-bromo - «- piperidinomethyl - y - valero- 
| CH lactone hydrobromide, m. p. 206° 
CH oH, (decomp.), from which 38-bromo-x- 
CH.-NBr—CH, piperidinomethyl-y-valerolactone, m. p. 
CH,< . SCH, 56°, is obtained by cautious treatment 
(I.) \CH,-CH,” with potassium carbonate. In warm 
methyi-alcoholic solution the base 
passes into the lactone of 5-carboxy-3-hydroxy-spiro-di-1 : 1'-piperid- 
iniwm bromide, (I), decomp. 218°. Piperidinomethylallylmalonic 
acid and hydrobromic acid afford «-piperidinomethyl-y-valerolactone 
hydrobromide, m. p. 192°; the corresponding base gives a methiodide, 
m. p. 146°. H. W. 


Transformation of Maleic Esters into Fumaric Esters. H. 
MEERWEIN and J. WrseEr (Ber., 1925, 58, [B], 1266—1267).— 
The ability of catalysts to cause the transformation of stereo- 
isomeric, ethylenic compounds appears to depend on their power 
of activating the double bond. In such a condition of the molecule 
addition may occur or, where this is impossible, other changes such 
as isomerisation, polymerisation, etc., may take place. It is 
therefore to be expected that all substances which have the power 
of addition at the double bond will also catalytically accelerate the 
transformation of stereoisomeric ethylenic compounds to a greater 


or less degree. In conformity with this theory, it is found that 
potassium, which has a known power of addition at the ethylenic 
linking, effects the transformation of methyl maleate into methyl 
fumarate in the presence of dry ether; the potassium does not 
pass into solution and is not visibly affected. H. 


Derivatives of Citraconic Acid. I. Synthesis of Methyl- 
tartaric Acid and Decomposition of Dihydroxymaleic Acid. 
W. F. Gorse (J. Amer. Chem. Soc., 1925, 47, 1990—1998).— 
Methyltartaric acid, CO,H-CMe(OH)-CH(OH)-CO,H, m. p. 100° 
(decomp.) (Carius, Annalen, 1863, 126, 205), is obtained by heating 
oxycitraconic acid with dilute sulphuric acid at 100°. It is oxidised 
by hydrogen peroxide in presence of ferrous sulphate in aqueous 
solution at —I18°, probably to ketohydroxymethylsuccinic acid, 
which, when warmed with water, loses carbon dioxide with formation 
of lactaldehyde, whilst treatment with barium hydroxide affords 
a-keto-8-hydroxybutyric acid, identified by its conversion, with 
phenylhydrazine, into the phenylosazone of diketobutyric acid, 
m. p. 210°. It is suggested that the conversion of dihydroxy- 
maleic acid into glycollaldehyde by loss of carbon dioxide (cf. 
Fenton, T., 1895, 67, 774; 1896, 69, 546) proceeds through 
its tautomeride, CO,H-CO-CH(OH)-CO,H, which decomposes 
analogously to the above ketohydroxymethylsuccinic 


New Derivatives of Pentadecaldehyde. S. Lanpa (Chem. 
Listy, 1925, 19, 264—267).—Pentadecaldehyde gives the following 
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derivatives: thiosemicarbazone, m. p. 95—96-5°; semioxamazone, 
m. p. 200—201°; phenylhydrazone (very unstable); p-bromophenyl- 
hydrazone, m. p. 49—50°; phenylmethylhydrazone, m. p. 35°; 
phenylbenzylhydrazone, m. p. 51-5°; p-nitrophenylhydrazone, m. p. 
94—95°; 2:4-dinitrophenylhydrazone, m. p. 107-5°; pentadecyl- 
idenebenzoylhydrazine, m. p. 81°; pentadecylidene-m-nitrobenzoyl- 
hydrazine, m. p. 102°; and (by reaction with methyl phenyldithio- 
carbazinate) 5- methylthiol- 3-phenyl-2- tetradecyl- 2 : 3-dihydro-1 : 3: 4- 
thiodiazole, m. p. 70—71°. B. F. 


Hydroxyaldehydes. VIII. B. Hetrericu and F. A. FRiEs 
(Ber., 1925, 58, [B], 1246—1251; cf. this vol., i, 7).—f-Methyl- 
AS. hepten- -¢-ol is converted by benzoyl chloride in the presence of 
pyridine at 0° into the corresponding benzoate, b. p. 159—161°/ 
18 mm., dj’* 0-9797, n§° 1-5023, which is transformed by ozone 
owe subsequent decomposition of the ozonide in the usual manner 

y-benzoxyvaleraldehyde, b. p. 133—136°/4 mm., di®’ 1-0986, 
mi 1- 5110, which does not yield a crystalline phenylhydrazone or 
p- -bromophenylhydrazone, but is converted by magnesium ethyl 
bromide into ¢-benzoxy-n-heptan-y-ol, b. p. 133—136°/3—4 mm. 
y-Benzoxyvaleraldehydedimethylacetal, p. 157—163°/8 mm., 
H ‘0567, nj;* 1-4900, prepared by the action of methyl- alcoholic 
hydrogen ‘chloride (1%) on the benzoxyaldehyde, is hydrolysed by 
potassium hydroxide dissolved in methyl alcohol to y-hydrozy- 
valeraldehydedimethylacetal, b. p. 70°/7 mm., 0-9760, 1-4278, 
which can be distilled unchanged under atmospheric pressure in 
the presence of barium oxide, but yields the corresponding semi- 
acetal in the absence of this substance. 

To emphasise the relationship of the cyclo forms of carbonyl 
compounds, it is proposed to designate them by a common name, 
the term “ lactoles ” being chosen by reason of the similarity to 
the lactones. Hydroxyaldehydes and hydroxyketones thus give 
rise to aldo- and keto-lactoles, the suffix lactole being added to the 
name of the aldehyde or ketone. o-Alkyl] derivatives of the lactoles 
are termed lactolides to express their relationship to the glucosides. 
The following examples are typical: OH-CH-CH,°CH,-CHMe, 

y-valerolactole (y-hydroxyvaleraldehydelactole) ; 


y-valeromethyl-lactolide methyl 


ether) ; AcO-CH-CH, CH, ns , y-valerolactole acetate. The possi- 


bility of extending the mp to the simpler sugars fe * 
dextroselactole («5)], is discussed. H. W 


Components of Acetone Oil. H. PrincsHerm and J. Bonpt. 


* —(See i, 1072.) 


Simplified Method for the Preparation of Dimethyl- 
glyoxime. W. L. Semon and V. R. DamerReELt (J. Amer. Chem. 
Soc., 1925, 47, 2033—2039).—The influence of various factors on 
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the yields of diacetylmonoxime and dimethylglyoxime in the 
preparation of these substances from methyl ethyl ketone was 
investigated, and the following optimum procedures were established. 
Sodium nitrite (95%, 650 g.) is dissolved in water, 90% alcohol 
(285 c.c.) added, and the whole diluted with water to 2-5 litres. A 
mixture of sulphuric acid (d 1-836, 255 c.c.) and 90% alcohol 
(285 c.c.) is also diluted with water to 2-5 litres. The gaseous ethyl 
nitrite generated by allowing the latter solution to flow into the 
former is passed into methyl ethyl ketone (775 c.c.) which has 
been dried over copper sulphate and freshly distilled, and to which 
has been added concentrated hydrochloric acid (40 c.c.), the tem- 
perature being maintained at 40—55°. The alcohol produced in 
the reaction is then removed by distilling until the temperature 
of the liquid reaches 90°. If diacetylmonoxime is required, the 
residue is then distilled in superheated steam, when the monoxime 
is completely driven over in the first 5 litres of distillate, from which 
it is separated by filtration after cooling to 0°. For the preparation 
of dimethylglyoxime, the distillation with steam is omitted and the 
filtered residue from the alcohol distillation mixed at 70° with 
the sodium hydroxylaminesulphonate solution prepared as described 
below, the mixture being kept warm and occasionally stirred during 
several hours. The dimethylglyoxime is filtered after cooling and 
washed free from sulphate. The yield of pure white product, 
m. p. 235—240°, is 575 g. 

_ The sodium hydroxylaminesulphonate is prepared by stirring 
a suspension of technical sodium bisulphite (about 1775 g.), 
containing 1100 g. of available sulphur dioxide, in water (750 c.c.), 
into a mixture of sodium nitrite (95%, 594 g.) and crushed ice 
(5 kg.). Glacial acetic acid (150 c.c.) is then added below the 
surface of the mixture, with stirring, followed by a mixture of 
concentrated hydrochloric acid (550 c.c.) and ice (400 g.) The 
mixture is kept below 0° by the addition of ice until reaction is 
complete, when it is filtered and used as above. F. G. W. 


Dioximes. XXV. L. Avocapro and G. Tavoia (Gazzelia, 

1925, 55, 323—330).— Methylglyoxime dimethyl ether, 
NOMe:CMe-CH:NOMe, 
prepared by the action of methyl sulphate on methylglyoxime in 
20% sodium hydroxide solution, has b. p. 145-5—146-5°/738-7 mm. 
The monomethyl ether, NOMe:CMe-CH:NOH, m. p. 98—99°, similarly 
obtained, exhibits normal cryoscopic behaviour in acetic acid, and 
yields methylglyoxal phenylosazone when heated with pheny!- 
hydrazine in presence of acetic acid; its acetyl derivative has 
m. p. 43°. Methylchloroglyoxime monomethyl ether, 
NOMe:CMe-CCLNOH, 

prepared by the action of chlorine on a chloroform solution of 


methylglyoxime monomethy! ether, has m. p. 49°. Aminomethyl- . 


glyoxime yields a monomethyl ether, NOMe:CMe-C(NH,):NOH, 
m. p. 99° (benzoyl derivative, m. p. 134—135°), and a dimethyl 
ether, b. p. 192°/738°7 mm. 8-Phenylmethylglyoxime monomethyl 
ether, NOMe:CMe-CPh:NOH, obtained by the action of pheny]l- 
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diazonium chloride on methylglyoxime monomethy] ether dissolved 
in 10% sodium hydroxide solution, has m. p. 99°, and forms an 
acetyl compound, m. p. 63°, and a benzoyl compound, m. p. 113— 
114°. The dimethyl ether, prepared by the action of methyl sulphate 
on either the monomethyl ether or $-phenylmethylglyoxime dis- 
solved in 20% sodium hydroxide solution, has m. p. 84°. 
Dimethylglyoxime dimethyl ether, C,H,,O0,N,, m. p. 44°, yields 
diacetylphenylosazone when heated with alcoholic phenylhydrazine 
solution. Diaminoglyoxime dimethyl ether, C,H,,O,N., m. p. 144°, 
yields a tetra-acetyl derivative, 
m. p. 205°, T. P. 


Dioximes. XXVI. G. Ponzio and G. RuccERi (Gazzetta, 
1925, 55, 453—462).—Theoretical yields of hydroxyglyoxime 
derivatives are obtainable by the action of hydroxylamine on esters 
of the a-oximino-acids. Thus from the ethyl esters of oximino- 
acetic, -propionic, -butyric, and -phenylacetic acids, the corresponding 
monohydroxyglyoxime, and methyl-, ethyl-, and phenyl-hydroxy- 
glyoximes may be obtained. These can form two series of internally 
complex salts, the one containing an atom each of a metal of the 
eighth group and an alkali metal, and the other containing two 
atoms of metals of the eighth group. The formule adopted for 


these are respectively N-OHN-O—X—O-N 
R 0-X-0-C-C-R 


# Na, K 
OH N OH? where A may be Na, K, or NH,, and 


X may be Ni, Cu, or Co. Salts of the first type crystallise well. 
They are soluble in water, behaving cryoscopically as electrolytes ; 
the heavy metal atom is present in the form of a stable complex 
anion. Salts of the second type behave as colloids. The nickel 
salt of methylhydroxyglyoxime gelatinises on boiling with sodium 
chloride. The gel thus formed redissolves in water, but gelation 
is irreversible if the gel is formed by boiling with dilute acetic acid. 
The following compounds are described. Potassium salt of methyl- 
hydroxyglyoxime explodes violently on heating at 115°. Mono- 
hydrate of the sodium salt. Nickel dimethylhydroxyglyoxime 
nickelate, [C,H,O,N,NiJNi,4H,O, loses 3H,O at 100°. The corre- 
sponding sodium salt, [C§5H,O,N,NiJNa,,12H,O, separates from 
dilute solutions as blood-red prisms: from stronger solutions the 
tetrahydrate crystallises in orange-red needles. By heating either 
to 100° the yellowish-orange monohydrate is formed. The potassium 
salt separates from cold water as the trihydrate, and the ammonium 
salt as a tetrahydrate. Sodiwm dimethylhydroxyglyoxime cuprate, 
[C,H,O,N,CuJNa,,7H,O. The analogous ammonium salt crystal- 
lises as tetrahydrate. Both salt and solution evolve ammonia on 
heating. Ammonium dimethylhydroxyglyoxime cobaltate, 


Induced Oxidation of Carbohydrates. C.C. Pauit and N. R. 
Duar (J. Physical Chem., 1925, 29, 799—807).—The oxidation 
0 o* 
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by air of carbohydrates in alkaline solution has been studied in 
the presence of freshly-precipitated cerous or ferrous hydroxide. 
Oxidation occurred in the cases of the eight carbohydrates examined, 
starch being the most and sucrose the least readily oxidised. During 
the reaction the cerous oxide is almost entirely oxidised to ceric 
oxide and the carbohydrate oxidation is regarded as induced and 
not as catalysed. The amount of oxidation increases with the 
concentration of the alkali and an explanation of the internal use 
of alkali and alkaline carbonates in diabetes is suggested based on 
this fact. The oxidation of inorganic salts by this method has 
also been studied. Oxalates and nitrites were not oxidised. 
F. G. S$. 


Condensation of Monosaccharides by Dilute Mineral Acid. 
P. A. LEvENE and R. Utpts (J. Biol. Chem., 1925, 64, 475—483). 
—In attempting to crystallise chitose the solution obtained after 
deamination of chitosamine was evaporated in a vacuum and the 
residue further evaporated repeatedly with alcohol; the product 
was then found to be not chitose but an insoluble condensation 
product, which, on boiling with 2% sulphuric acid, readily gave 
chitose; chondrose behaved similarly, and it was then found that, 
on evaporating solutions of dextrose, mannose, and lyxose in a 
vacuum in presence of small amounts of hydrochloric acid, con- 
densation products of a similar nature were obtained. The pro- 
ducts appear to be of the nature of polysaccharides (disaccharides 
in the case of dextrose, mannose, and lyxose). The specific rotations 
of the condensation products of the simple sugars were higher than 
those of the equilibrium forms of the parent sugars, whilst the 
opposite was the case with the $e-anhydro-sugars, chitose and 
chondrose. The condensation products of the simple sugars were 
more soluble in water and more stable to hydrolysis than those of 
chitose and chondrose. The product from chitose turned yellow 
on heating to 150° but was still solid at 222°; it was very insoluble 
in all solvents; it was completely hydrolysed to chitose on boiling 
for 90 mins. with 2% sulphuric acid; the product from chondrose 
had a molecular weight of 351; its reducing power was less than 
25% of that of chondrose itself. The product from dextrose has 
[a]? +95°, molecular weight 309; that from mannose [«]j} +59-5°, 
molecular weight 378; that from lyxose [«]# +41-5°, molecular 
weight 338; the last three compounds required 7—16 hrs.’ heating 
with 2% sulphuric acid for complete hydrolysis. C. R. H. 


Dextrose and Lzvulose in Alkaline and Phosphate-con- 

ining Solutions. H. von EvLer and R. Nizsson (Z. physiol. 
Chem., 1925, 145, 184—193).—Polarimetric and freezing-point 
determinations of solutions of various monosaccharides in acid and 
alkaline solution with and without addition of phosphate indicate 
that a reaction occurs between the sugar and phosphate. With 
levulose the effect increases from pg 4-5 upwards and is associated 
with an increase of the rotation. The effect with levulose is much 
greater than with dextrose. P. W.C. 
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Monoacetonegalactose. [Galactose isoPropylidene Ether.] 
P. A. LEVENE and G. M. Meyer (J. Biol. Chem., 1925, 64, 473— 
474) —From the syrup obtained in the preparation of galactose 
diisopropylidene ether by the method of Svanberg and Sjéberg 
(A., 1923, i, 540) there separated, on long keeping. crystals which 
proved to be galactose isopropylidene ether, m. p. 157°, [a]? —10-9°. 

C. R. H. 


Relations between Rotatory Power and Structure in the 
Sugar Group. X. Chloro-, Bromo-, and Iodo-acetyl 
Derivatives of Lactose. C. S. Hupson and A. Kunz (J. Amer. 
Chem. Soc., 1925, 47, 2052—2055).—2-Chloroacetyl-lactose, obtained 
by the action of phosphorus pentachloride on lactose octa-acetate 
in chloroform in presence of aluminium chloride, has m. p. 120— 
121° (decomp.), +83-9° in chloroform, +68-2° in benzene 
(cf. Bodart, A., 1902, i, 347; Fischer and Armstrong, A., 1902, 
i, 263). Its formation by the above method is accompanied by 
that of a chloro compound, m. p. 160°, [x]? +71-7° in chloroform. 
«-Bromoacetyl-lactose (cf. Fischer, A., 1910, i, 716) has m. p. 145° 
(decomp.), [x] +108-7° in chloroform (cf. Ditmar, A., 1903, i, 151). 
a-Iodoacetyl-lactose (cf. Mills, A., 1913, i, 707) has m. p. 145° 
(decomp.), [«]f -+136-9° in chloroform. The above observed 
specific rotations are in satisfactory agreement with those cal- 
culated (cf. Hudson, A., 1924, i, 371; Hudson and Phelps, this 
vol., i, 8). The value [x], +42°, in chloroform, is predicted for 
a-fluoroacety!-lactose. F. G. W. 


The y-Galactan Present in the Seeds of Cicer arietinum 
and its Molecular Constitution. N. Castoro (Annali Chim. 
Appl., 1925, 15, 146—155).—This galactan (A., 1909, ii, 754), to 
which the name cicerose is now given, is a tetrasaccharide, C,,H,,05, 
yielding on hydrolysis 2 mols. of d-galactose, 1 mol. of dextrose, 
and 1 mol. of levulose; when dried at 102° ina current of hydrogen, 
it has [«], +146-8°, and when kept for some days in a desiccator 
over sulphuric acid [«],, +132-2°. 


Starch. XIII. «- and §-Amylases. H. PrincsHEem and 
J. Lerpowitz (Ber., 1925, 58, [B], 1262—1265).—Evidence in 
favour of Kuhn’s classification (A., 1924, i, 1170) of the amylolytic 
ferments into x- and $-amylases is deduced from the observation 
that purified amylobiose is hydrolysed by malt extract, but not 
by animal amylases, whereas dihexosan is quantitatively trans- 
formed into maltose by pancreatin. Pringsheim’s amylobiase 
is therefore identical with Kuhn’s $-amylase (cf. Oppenheimer, 
“Die Fermente und ihre Wirkungen,” 1925, p. 650). A logical 
deduction from these relationships is the convertibility of starch 
into dextrose by the combined action of «- and $-amylases. Diffi- 
culties in the experimental realisation lie in the different optimum 
conditions of the ferments and the presence in the pancreatin 
preparations of a feebly active maltase. Nevertheless, an extensive 
and sometimes quantitative formation of dextrose is observed 
which cannot be attributed entirely to the feeble pancreas amylase. 
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Use of a maltase-free pancreatin preparation with a feebly active 
malt extract gives dextrose in poorer yield. 

The hydrolysis of starch by emulsin (Kuhn, A., 1924, i, 692) 
depends on an amylase present in the mixture of ferments and 
not on §8-glucosidase. The action of malt extract and emulsin 
on starch leads to a definite but not very extensive production 
of dextrose even when both ferments are completely free from 
maltase. The combination of malt and emulsin is_ therefore 
analogous to that of malt and pancreatin. The starch-splitting 
principle of emulsin is therefore probably a very feeble «-amylase, 
the presence of which in a plant product is remarkable. The 
inactivity towards amylobiose of “ biolase,’’ a maltase-free, vege- 
table amylase of unknown origin, indicates that there is no sharp 
distribution of the «- and §-amylases between the animal and 
vegetable kingdoms. H. W. 


Dehydration of Cellulose Nitrate by Alcohol. K. Atsvxt 
(J. Fac. Eng. Tokyo, 1925, 16, 117—133).—After washing, boiling, 
and pulping, the cellulose nitrate is drained in centrifugals until it 
contains 26—30°%, of water, and this water is removed by displace- 
ment with 95% alcohol. Generally, 3 parts by weight of moist 
cellulose nitrate are treated with 2 parts of alcohol and this liquid 
is forced through the mass by hydraulic pressure of 175 atm. Four 
consecutive treatments suffice for complete displacement, so that 
the alcohol comes out at substantially 95% strength. In practice, 
however, the first two displacements are made with weaker alcohols 
from previous batches, and the third with fresh 95% alcohol, 
whereby the final effluent has an alcoholic strength of 90—92%. 
This is sufficient for celluloid manufacture, and abnormal losses 
of cellulose nitrate by solubility are avoided. The solubility of 
cellulose nitrate in alcohol of a given strength is much greater in the 
case of a pulped and disintegrated fibre and under heavy pressures 
than in the case of the entire fibre without compression. The 
soluble cellulose nitrate which is removed during the process of 
dehydration with alcohol is not less stable than the bulk, and the 
claim that dehydration improves stability by removal of less stable 
nitrates cannot be substantiated. The soluble cellulose nitrate, 
however, contains a slightly lower percentage of nitrogen and 

ossesses a very much lower viscosity than the insoluble bulk. 
t is therefore to be regarded as a lower nitrate of a chemically 
degraded cellulose, and its removal may be held to improve the 
mechanical quality of the celluloid produced. J. F. B. 


Swelling and Dispersion of Cellulose Nitrate in Ethyl 
Alcohol. K. Atsuxt (J. Fac. Eng. Tokyo, 1925, 16, 111—116).—The 
swelling and gelatinisation of the nitrated fibre in 99-2—99-8% ethyl 
alcohol is not uniform, but varies according to the different structures 
of different parts of the fibre. Nitrated cotton fibre swells to 5—10 
times its original diameter, presenting a cylinder with spiral mark- 
ings on its surface. The central canal does not swell, but remains 
as a thread. The cuticular tissue contributing to the peculiar 
surface irregularity swells more slowly, but finally disperses if 
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the solvent is powerful. The nitrated wood fibre swells almost 
uniformly except at the pitted portions of the tracheids, the pitted 
pores swelling to a series of spherical enlargements as compared 
with the smaller diameter of the non-pitted swollen fibre. The 
bamboo fibre swells and splits up into a number of consecutive 
separated cylinders strung together by the non-swollen central 
canal. The solubility of cellulose nitrate in ethyl alcohol increases 
with lower degrees of nitration within a limited range; it also 
increases with increase in the degree of chemical modification of the 
cellulose. Low degrees of nitration and high degrees of chemical 
modification are both conditioned by more aqueous nitrating 
mixtures, and it is difficult to differentiate the influence of each 
factor. Increased solubility is induced by increased strength of 
alcohol. J. F. B. 


Cellulose Fibre. R. O. Herzoc (Ber., 1925, 58, [B], 1254— 
1262).—It is probable that the orientation of crystallites in the 
fibre is to be regarded as an effect of growth caused by the influence 
of tension. In the case of artificial fibres, it is observed that the 
orientation is well marked in ‘‘ cuprammonium ”’ silk and becomes 
increasingly definite as the tension is prolonged. On the other 
hand, it is but little evident in “‘ viscose ” silk, in which the rapidity of 
the process is governed by ionic reactions. The natural fibres are 
more complicated in structure, but consist primarily of an isotropic 
substance in which the crystalline material is formed either by 
access of the crystallising compound or by chemical transformation 
of a compound already present. In certain cases (cautious 
nitration and acetylation of cellulose), topochemical change occurs 
without alteration of the cellulose mass in the crystallite or micelle. 
The processes of deformation caused by tension or pressure can be 
explained by regarding the fibre as a two-phase system consisting 
of crystallite and inter-crystallite material. H. W. 


Hydrolysis of Solutions of Magnesium Chloride. C. G. 
ScHWALBE and R. Scueprp (Ber., 1925, 58, [B], 1354—1355; cf. 
A., 1924, i, 377, 715).—The hydrolysis of aqueous solutions of 
magnesium chloride is facilitated by the presence of textile fibres. 
The adsorptive power of the latter for hydrochloric acid is, however, 
so great that the production of the acid can be detected only after 


complete destruction of the fibre by incipient carbonisation. 
H. W. 


Constituents of Lignites. III. R. Crusa and A. Gatizzi 
(Annali Chim. Appl., 1925, 15, 209—214).—The ethereal extract 
from Fognano lignite was found to contain C,;Hy4. (simonellite) and 
three optically active liquids, C,;H,,, and C,,.H,,, the two 
last proving on bromination to be mixtures of a saturated and 
an unsaturated isomeride. Steam distillation of the same lignite 
yields a further compound, C,;H,,. G. L. R. 


N-Carboxylic Esters of Asymmetrically Substituted 
Ethylenediamines. M. Hartmann and H. Kiar (U.S. Pat. 
1527868).—N-Carboxylic esters of asymmetrically substituted 
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ethylenediamines are prepared by interaction of a haloformic 
ester and the diamine. Benzyl diethylaminoethylcarbamate, b. p. 
127°/0-015 mm. (hydrochloride, m. p. 105—106°). Phenyl ethyl- 
piperidinoethylcarbamate, b. p. 152°/0-015 mm. (hydrochloride). 
Benzyl dimethylaminoethylcarbamate (hydrochloride), liquids. Menthyl 
diethylaminoethylcarbamate, b. p. 142°/0-015 mm. (hydrochloride). 
Hexahydrobenzyl diethylaminoethylcarbamate, b. p. 150°/0-05 mm. 
Phenetyl diethylaminoethylcarbamate, b. p. 147°/0-025 mm. (hydro- 
chloride). Phenylethyl diethylaminoethyliminodicarboxylate, b. p. 
200—202°/0-05 mm. CHEMICAL ABSTRACTS. 


Compounds of Formaldehyde with Glycine. M. Bercmany 
and H. Enssuin (Z. physiol. Chem., 1925, 145, 194—201).—By 
treatment of the copper salt of glycine with 30%, Secinahidlende 
at 50—52° for 15 hrs., the copper salt of triformalglycine 
[(CH,),0,N*CH,°CO,],Cu is obtained. Considerable evidence is 
brought to show that this is identical with Krause’s copper hydroxy- 
trimethyleneglycine (A., 1918, i, 156). Similarly, the barium 
salts of the so-called hydroxytrimethyleneglycine and of N-hydroxy- 
methylglycine are prepared and shown to be identical with the 
barium salt of methyleneglycine. The formation of hydroxy- 
trimethyleneglycine is discredited. P. W. C. 


Configuration of WNaturally-occurring J[-Leucine. P. 
Karrer, W. Jacer, and T. Taxanasut (Helv. Chim. Acta, 1925, 8, 
360—364).—By the action of magnesium methyl iodide, the ethyl 
ester of N-benzoyl-l-leucine is converted into 1-y-benzamido-(e-di- 
methylhexan-B-ol, m. p. 113°, [x]; —40-76° in sloabol, and that of 
N-benzoy]l-l-aspartic acid into l-y-benzamido- be-dimethylhexan- Ge-diol, 
m. p. 148°, [a] —16-4° (water). The latter loses water on treat- 
ment with thionyl chloride or formic acid, giving 1-y-benzamido- 
Ge-dimethylhexen-B-ol, m. p. 134°, b. p. 145—150°/1 mm., [x], —36-3° 
(alcohol), differing structurally from the /-leucine derivative only 
in having an ethylenic linking. The similarity in rotation is in 
conformity with the similarity in structure. /-Leucine must there- 
fore have the same configuration as l-asparagine, l-aspartic acid, 
l-cystine, /-serine, d-alanine, and I-histidine (cf. A., 1924, i, 151). 

Attempts to bring about catalytic reduction of the hexene to the 
l-leucine derivative were unsuccessful. M. J. 


Ring Formation from Asparagine. Derivatives of Amino- 
succinimide. E. and I,-F. CoamBers (Helv. Chim. 
Acta, 1925, 8, 395—403).— Piperazine ring formation (Fischer and 
Kénigs, A., 1905, i, 31) and pyrimidine ring formation (A., 1922, i, 
581) from asparagine are already known. A third type is now 
described. When asparagine is heated, straight-chain derivatives 
are formed by successive eliminations of water from the carboxyl 
group of one molecule and the amino group of the next molecule. 
This type of condensation is excluded in the acylasparagines, where 
simple intramolecular dehydration yields aminosuccinimide deriv- 
atives. A certain amount of decomposition, probably due to 
elimination of the amino group, occurs simultaneously and is more 
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gree with low molecular weight of the acyl substituent. 
ith benzoylasparagine, this effect is negligible, with the acetyl 
compound it is marked, whilst with the formyl derivative it is 
predominant, and ammonium formate and other decomposition 
products alone are obtained. 

Benzoylasparagine, heated in a vacuum at 170—200° for 3 hr., 
yields benzamidosuccinimide, m. p. 225—226°, optically inactive, 
and a small quantity of a compound, m. p. 245—250° (benzoyl- 
aspartdiamide?). Benzamidosuccinimide yields an amorphous, very 
hygroscopic sodium derivative, subliming to an acid ammonium 
benzoate. With formaldehyde, it gives N-hydroxymethylbenzamido- 
succinimide, m. p. 155—159°, converted by phosphorus pentachloride 
into N-chloromethylbenzamidosuccinimide, m. p. 155—157°. It is 
hydrolysed by barium hydroxide or by alkaline hypobromite solution 
in the cold, giving an inactive benzoylasparagine. Distillation in a 
vacuum of potassium benzoylasparagine yields only benzamide, 
whereas dihydropyrimidine formation would be unaffected by this 
replacement. Acetamidosuccinimide, m. p. 170—171°, resembles the 
benzoyl derivative in its reactions. Formylasparagine, m. p. 
168—169°, is associated with 1H,O, which cannot be driven off 
without decomposition. The authors consider it unlikely that the 
compound is a simple additive compound of asparagine and formic 
acid. Attempts to prepare aminopyrroles from the amino- 
succinimide derivatives are so far unsuccessful. M. J. 


Carbimides. I. Preparation of Aliphatic Carbimides. 
K. N. Storra and L. Lorenz (Ber., 1925, 58, [B], 1320—1323).— 
The low yields of alkylcarbimides obtained by the interaction of 
potassium alkyl sulphates and potassium cyanate are due to sudden, 
uncontrollable rises in temperature during the reaction, whereby 
the alkylearbimides become polymerised. Much better results are 
obtained by heating mixtures of alkyl sulphates with potassium 
cyanate and anhydrous sodium carbonate, the yields of methyl- 
carbimide and ethylcarbimide being 50—55% and 95%, respectively. 
Alkyl p-toluenesulphonates may replace alkyl sulphates if the latter 
are difficultly accessible, but the yields do not appear to be _ 


Investigations on Guanidine. G. PrELiizzarnr (Mem. R. 
Accad. Naz. Lincei, 1924, [v], 144, 707—776).—A summary of the 
author’s investigations on guanidine, published since 1891 in 34 
papers. 

Colorimetric Method for the Determination of Guanidine 
and Methylguanidine. II. Distinction between Guanidine 
and its Methyl Derivatives. H.R. Marston (Austral. J. Exp. 
Biol. Med. Sci., 1925, 2, 57—59).—The reagent previously described 
(this vol., i, 97) gives a reddish-purple colour with methy]l- 
guanidine and with as.-dimethylguanidine, whereas guanidine itself 
gives an orange colour. The reagent can be used for the deter- 
mination of guanidine or its methyl derivative in tissue fluids 
provided that uric acid, ammonia. »nd reducing substances generally 
are first removed. Cc. &. &. 
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Some Ammono-carbonic Acids and their Reactions in 
Liquid Ammonia. W. L. Burpick (J. Amer. Chem. Soc., 1925, 
47, 1485—1490; ef. Franklin, A., 1922, i, 440; Madelung and Kern, 
A., 1922, i, 438)—Aqueous solutions of dicyanoimide are con- 
veniently prepared by treating aqueous suspensions of the silver 
salt with hydrogen sulphide. White needles of the monohydrate, 
C,HN,,H,O, are deposited on concentration of the filtered solution 
by evaporation under reduced pressure. Sodium dicyanoimide as 
prepared by the method of Madelung and Kern (loc. cit.) may be 
purified by recrystallisation from liquid ammonia. Mercuric 
dicyanoimide is precipitated on mixing solutions of mercuric nitrate 
and sodium dicyanoimide. 

Tricyanomelamine is prepared by the same general method as 
dicyanoimide, the trihydrate, C,H,;N,,3H,O, separating from the 
concentrated solution. Sodiwm tricyanomelamine is obtained by 
fusion of dicyanodiamide and sodium cyanoamide in a gold 
crucible. The mass is extracted with boiling water, and white 
needles of Na,C,N,,3H,O separate out from the cooled solution. 
Crystals of »3NH, (colourless), Cu,(CgNy).,12NH, (blue), 
and Pb, (C,N,),,6NH, (white) separate on mixing solutions of 
sodium tricyanomelamine and the corresponding nitrates in liquid 
ammonia. 

Concentration of the clear solution obtained after treatment of 
an aqueous suspension of silver melonate with hydrogen sulphide 
gives a white, amorphous powder of hydrated hydromelonic acid, 
C,H,N,3,2H,O. Sodium melonate is obtained by addition of fused 


antimony trichloride to fused sodium thiocyanate. The cooled mass 
is extracted with hot water and the solution freed from sulphides by 
means of lead hydroxide. On cooling, crystals of Nac 130 H,O 
separate. Colourless crystals of the silver salt, Ag,C,N,3,6NH;, 
are deposited on mixing solutions of sodium melonate and silver 
nitrate in liquid ammonia. J. 8. C. 


Fulminic Acid. VII. Polymerisation of the Fulminic 
Acids. isoCyanilic and Erythrocyanilic Acids. H. WirLanp 
[with A. Baumann, C. REISENEGGER, W. SCHERER, J. THIELE, 
J. Witt, H. Haussmann, and W. Frank] (Annalen, 1925, 444, 7— 
40; cf. A., 1912, i, 838).—isoCyanilic acid obtained in minute quan- 
tities by Scholvien (cf. A., 1886, 137) has now been prepared in 
considerable amount by treating a strong aqueous solution of sodium 
fulminate, cooled to —18°, with concentrated nitric acid, the main 
reaction product being metafulminuric acid. Contrary to the 
assumption of Scholvien, analyses of the crystalline silver salt, 
C,H,0,N,Ag, and potassium hydrogen salt show the acid to be tetra- 
meric. With phenolphthalein as indicator, the titration values are 
not quite sharp for a monobasic acid. The dibenzoyl derivative, 
C,,H,.0,N,, has m. p. 181° (decomp.), the diacetyl compound has 
m. p. 134°. The decomposition products formed on treatment 
with acids, consisting of ammonia, hydroxylamine, hydrogen 
cyanide, and oxalic acid, appear to give no clue to its constitution. 
Treatment with excess of cold concentrated ammonia converts iso- 
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cyanilic acid into a yellow salt from which hydratoisocyanilic acid, 
C,H,O;N,, m. p. 187° (decomp.), is obtained. This acid is like the 
parent acid in giving deep red salts with alkalis, but differs in 
giving a brownish-red coloration with ferric chloride. Warming 
with hydrochloric acid converts it into epicyanilic acid, CyH,O,N,, 
m. p. 162° (decomp.). This isomeride does not give the colour 
reactions typical of isocyanilic acid, but gives a red colour with 
ferric chloride (presence of aci-nitro group). It requires more 
than one equivalent of alkali on titration. The mother-liquors from 
the hydrato-acid, on keeping, yield small quantities of metacyanilic 
acid, m. p. about 147° (decomp.), after darkening; the yellow silver 
salt blackens in aqueous suspension. This acid differs from all 
those previously described by its ready solubility in all organic 
solvents. Like cyanomethazonic acid (see below), it gives no 
coloration with ferric chloride, and couples with diazobenzene forming 
a crystalline substance, CyjH,0,N,, m. p. 143° (decomp.), indicating 
the presence of a primary nitro group. It appears to be a trans- 
formation product of the hydrato-acid and may be obtained direct 
from isocyanilic acid by heating with barium hydroxide (best 
method). The yellow ammonium salt, C,H,O0,N,,NH;, decomposes 
at about 150°. The constitution of this acid agrees with the 
formula Aniline hydrochloride 
reacts with a hot aqueous suspension of isocyanilic acid with 
elimination of hydroxylamine and formation of an aniloxime, 
[C5H,0,N,|C-NPh, m. p. 119°. The presence of the anil group 
exerts a bathochromic effect—no red colour being formed with 
strong alkalis. The corresponding phenylhydrazone has m. p. 172° 
(decomp.). Warming in absolute alcohol with sodium ethoxide 
converts the aniloxime into an isomeric acid, m. p. 145° (decomp.), 
which probably has the constitution, 

Hot hydrochloric acid causes the loss of aniline and formic acid 
from the aniloxime and formation of 8-nitro-«-oximinopropionitrile 
(cyanomethazonic acid), CN-C(°-N-OH)-CH,°NO,, b. p. 70°/1 mm., 
in 50—60% yield. Its aqueous solution gives no coloration with ferric 
chloride, but the ammonium salt, decomp. 124°, gives a deep red. 
It couples with phenyldiazonium chloride, forming a phenylhydrazone, 
 m. p. 128° (decomp.). The 
solution of the hydrazone in alkali on acidification yields an isomeric 
acid (obtained also directly from cyanomethazonic acid and phenyl- 
diazonium chloride), C,H,0,N;, m. p. 209° (decomp.). Bromine 
reacts with cyanomethazonic acid (about 2 atoms taken up) to 
form a compound having the typical odour of bromonitro compounds, 
the reaction being different from that with bromine and fulminuric 
acid. Gently heating isocyanilic acid with thionyl chloride causes 
the acid to lose 1 mol. of water and form a neutral substance, 
anhydrocyanilic acid, m. p. 187° (decomp.). By the energetic 
action of thionyl chloride 2 mols. of water are lost and an extremely 
volatile substance, C,O,N,, m. p. 42°, is obtained. This is identical 
with the “ nitroacetonitrile ” of Steiner, obtained by the action 
of concentrated sulphuric acid on fulminuric acid. The “ nitro- 
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acetonitrile” is accompanied by a (supposed) polymerised form, 
shown to be furoxanedicarbonamide by Ulpiani. Further investig- 
ation showed Steiner’s nitroacetonitrile (and the above product 
(CN)-N(O) 6 
(CN)——N 

the course of the reactions to be fulminuric acid —> hydroxamic 
acid —> nitrile oxide —> furoxane derivative. isoCyanilic acid 
dissolved in concentrated sulphuric acid is recovered unchanged 
on the addition of water, but if sodium nitrite is added, nitrous 
oxide is evolved and a dialdehyde obtained, which, with hydroxy]l- 
amine, re-forms isocyanilic acid, and with aniline gives a dianil, 
C,,H,,0,.N,, m. p. 166° (decomp.). From the foregoing evidence 
it is concluded that isocyanilic acid is the dioxime of furoxane- 

dialdehyde, CH:N-OH) NO whilst hydratoisocyanilic acid 
(formed by cleavage of the ring) is and 
anhydroisocyanilic acid is C O-NH,)!N7° or (CONH,):NC 
isoCyanilic acid has been synthesised in 50% yields by treating the 
syn-chloroglyoxime in ethereal solution with sodium hydrogen 
carbonate, the intermediate nitrile oxide, CH(:N-OH)-C:N:0, 
polymerising spontaneously to the ring compound. It has also 
been found that the «-methazonic anhydride of Steinkopf (cf. A., 
1910, i, 305), m. p. 168°, is identical with isocyanilic acid, and that 
treatment of methazonic acid with concentrated sulphuric acid 
and oleum yields isocyanilic acid in 64% yields. It is concluded that 
in the polymerisation of fulminic acid oximinoacetonitrile oxide is 
first formed and that the speed of its polymerisation to isocyanilic 
acid is partly overtaken by that of the reaction with a further mol. 
of fulminic acid leading to metafulminuric acid. 

Erythrocyanilic acid, C,H,O,N,,H,O, decomp. about 125° 
(explosively), is the acid corresponding to the carmine-red salts 
formed by the action of aqueous potassium hydroxide solution 
(1:1) on isocyanilic acid. Its water of crystallisation is bound 
extremely fast and is not removed on warming in a high vacuum. 
It crystallises from methyl alcohol as CyH,O,N,,MeOH. These 
crystals lose about 20% of the alcohol in 8 days under a high 
vacuum. Metallic salts containing no water have been prepared ; 
the sodium, CyH,0,N,Na,, monohydrated and anhydrous ammonium, 
silver, copper, ae | barium salts are described. Heated with an 
excess of 50% potassium hydroxide solution until of a syrupy 
consistency, ammonia is evolved whilst the colour gradually 
disappears; the reaction product consists largely of N-hydroxy- 
triazoledicarboxylic acid, m. p. 90° (the potassium hydrogen salt is 
described). 

Analogously with the formation of a cyclic nitroso compound 
from dibenzoylfuroxane (cf. Wieland and Gmelin, A., 1910, i, 784), 
erythrocyanilic acid is considered to be a C-nitroso derivative of 
N-hydroxypyrazole, with which its chemical behaviour fully a 


from isocyanilic acid) to be dicyanofuroxane, 
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Azido-carbon Disulphide. II. Reaction of Azido-carbon 
Disulphide and of free Thiocyanogen with Hydrogen 
Trinitride [Azoimide] in certain Non-aqueous Solvents. 
F. Witcoxon, A. E. and A. W. Browne (J. Amer. 
Chem. Soc., 1925, 47, 1916—1921; cf. A., 1924, ii, 40, 42).—Azido- 
carbon disulphide reacts with azoimide in ethereal solution 
according to the equation (SCSN,),+8HN,=2NH,°SCN+2S-+13N,. 
The reaction occurs in three stages, according to the schemes . 
(SCSN3). = 2N, + 28+ (SCN)., (SCN), + 2HN, = 2HSCN + 3N,, 
HSCN+3HN,=NH,SCN-+4N,. In support, it is shown that 
free thiocyanogen reacts with azoimide in ethereal solution in 
accordance with the equation, (SCN),+S8HN,—2NH,SCN+1IN,. 
Azido-carbon disulphide functions as a source of free thiocyanogen 
and may be regarded as thiocyanogen loosely combined with 
nitrogen and sulphur. J. 8. C. 


Rearrangement of Thiocyanates into Thiocarbimides. O. 
BILLETER (Helv. Chim. Acta, 1925, 8, 337—338).—The following 
mechanism is suggested for the conversion of allyl thiocyanate into 
the corresponding thiocarbimide : 

CH,-CH:CH, CH,-CH-CH, CH,:CH-CH, 
A thiocyanate of the general formula CNS:CH,°CH:CHR would thus 
yield a thiocarbimide derived from a different and isomeric radical : 
SCN-CHR-CH:°CH, (cf. Claisen and Tietze, this vol., i, 389). The 
cinnamyl derivative, CNS-CH,-CH:CHPh, is decomposed by heat 
without formation of a thiocarbimide, a result difficult to explain if 
the conversion consists merely in a rearrangement of the CNS atoms, 
whereas the failure of the nitrogen atom to establish a linking at 
the opposite end of the C-chain may be an effect of steric hindrance 
introduced by the phenyl group. Preliminary investigation of the 
action of nitrous acid on the amine obtained by hydrolysis of the 
thiocarbimide from crotonyl thiocyanate shows the formation an 
alcohol different from crotonyl alcohol. M. J 


Preparation of Neutral Phosphites from the H 
Esters. (MiLE.) M. JanozaK (Rocz. Chem., 1924, 4, 180— 
181).—The action of dialkyl phosphites on their sodium salts leads to 
trialkyl phosphites; the sodium salts have therefore the same 
structure as the latter and contain tervalent phosphorus, e¢.g., 
(RO),P™-ONa, whilst the hydrogen esters themselves have the 
formula (RO),P*‘(O)H; the formation of the sodium salts thus 
involves tautomeric change. The formation of neutral esters can 
also be brought about by the action of acetic acid on the above 
sodium salts; the change is accompanied by partial conversion of 
the neutral esters into alkylphosphinates, (RO),P’(O)R. The 
sodium salts are immediately decomposed by water, but not by 
alcohol. G. A. R. K. 


Tautomerism of Dialkyl Phosphites. III. T. MiLoBEDzKI 
(Rocz. Chem., 1924, 4, 183—184; cf. preceding abstract).—It has 
been suggested by Nylén (Ber., 1924, 57, 1023) that sodium diethyl 
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phosphite is a derivative of quinquevalent phosphorus from its 
behaviour towards ethyl chloroacetate; this view is contradicted 
by the results obtained by Janczak (preceding abstract), which 
point to the existence of tautomerisms between pseudo-acids of the 
type (RO),P’(O)H and true acids, (RO),P™(OH), in the process 
of salt formation. The fact that Nylén could not oxidise the salt by 
means of iodine in aqueous solution is due to the fact that it is 
immediately decomposed by water. The corresponding silver 
salt, which is stable, may be a derivative of quinquevalent phos- 
phorus as suggested by Stelling (A., 1924, ii, 139). G. A. R. K. 


General Method of Synthesis of Allyl Compounds. L. 
Bert (Bull. Soc. chim., 1925, [iv], 37, 879—881).—A further account 
of some work already described (this vol., i, 803). L. F. H. 


Reducing Action of Organo-magnesium Compounds. J. 
Stas (Bull. Soc. chim. Belg., 1925, 34, 188—190).—Magnesium 
propyl bromide reacts with dipropyl ketone to yield propylene and 
dipropylearbinol in addition to tripropylearbinol (35%), whilst 
magnesium isopropyl bromide reacts with diisopropyl ketone to yield 
only ditsopropylearbinol and propylene, the same two products, 
in addition to ethyl alcohol, being obtained when ethyl] zsobutyrate 
is substituted for the ketone. In the reaction between magnesium 
isopropyl bromide and acetone, no dimethylearbinol could be 
detected, although a small quantity of propylene is produced; 
phorone is also formed. J. W. B. 


Noble Metals as Catalysts of Hydrogenation and Dehydro- 
genation. N. D. and M. B. Turowa-PoLiak (Ber., 
1925, 58, [B], 1298—1303).—The activity of rhodium, palladium, 
iridium, platinum, ruthenium, and nickel towards benzene and 
cyclohexane has been studied under similar conditions. The 
noble metal catalysts are prepared by soaking fibrous asbestos in 
the solution of the metallic chloride and subsequently in 35% 
formaldehyde, which is followed by treatment with 50% potassium 
hydroxide. The catalyst is washed successively with water and 
dilute acetic acid and dried at 120°. The nickel catalysts are 
obtained (I) from nickel chloride, formaldehyde, and potassium 
hydroxide, followed by reduction of the product with hydrogen at 
300—350°, (II) by reduction of nickel carbonate at 310—320°, 
(IIL) by heating nickel powder in hydrogen at 310°, (IV) by impreg- 
nating asbestos with nickel nitrate solution, ignition of the product, 
and subsequent reduction at 310°, (V) by Sabatier’s method, (VI) by 
depositing nickel on clay. Platinum, iridium, rhodium, and 
ruthenium cause the conversion of benzene into cyclohexane within 
wide limits of temperature (100—180°). At 200—210°, dehydro- 
genation occurs to some extent even in the presence of hydrogen, 
except in the case of iridium. Palladium is a somewhat less 
effective hydrogenating catalyst, the full activity of which towards 
benzene is not developed below 155—180°. Nickel black I is a 
very efficient hydrogenating catalyst at 100—210°, whereas nickel 
II and III are feeble and useless, respectively. Nickel IV is active 
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at about 130°, nickel V between 130° and 180°, whereas nickel VI 
has the optimum temperature 175—180°. At 250—260°, palladium, 
platinum, iridium, and rhodium still cause hydrogenation of 
benzene, whereas ruthenium is almost inactive. At 300—310°, 
hydrogenation is observed with platinum and rhodium, scarcely 
with palladium, and inappreciably with iridium and ruthenium. 
Nickel catalysts I, IV, and V cause marked hydrogenation at 
250—260°, whereas catalysts If and VI are feebly active. All 
nickel preparations lose their power of causing hydrogenation at 
300—310°. All the noble metals with the exception of ruthenium 
are excellent dehydrogenating catalysts at higher temperatures. 
Nickel black I and nickel II behave similarly, the great activity 
of nickel II at 350—360° being particularly remarkable in view of 
its feebly hydrogenating power. At 250—260°, ruthenium dehydro- 
genates cyclohexane, but also causes decomposition of the benzene 
thus produced into methane and hydrogen; the latter change is 
quantitative at 300—310°. Nickel catalysts I, 11, and VI decompose 
benzene similarly, but less extensively, at 350—360°, whereas with 
nickel V this action is nearly quantitative at 300—310°. Nickel 
VI is a particularly active dehydrogenating catalyst at 300—310°. 

It therefore appears that the specific properties as a reducing 
catalyst towards benzene attributed to nickel by Sabatier and 
Senderens are not peculiar to this metal, which can frequently be 
replaced advantageously by platinum or palladium; the noble 
metals are less liable than nickel to cause secondary decompositions. 

H. W 


Isomerisation of Decahydronaphthalene. Transformation 
of cis- into trans-Decahydronaphthalene and Dehydrogen- 
ation of Decahydronaphthalene. N. D. ZreLinski and M. B. 
Turova-Poitiak (Ber., 1925, 58, [B], 1292—1298).—In continu- 
ation of the investigation of the problem of the individuality of 
the different specimens of trans-decahydronaphthalene (cf. Zelinsky, 
this vol., i, 123; Eisenlohr and Polenske, A., 1924, i, 1292; Hiickel, 
this vol., i, 31), the study of a technical decahydro-$-naphthol has 
been undertaken. The latter when preserved deposited trans- 
decahydro-8-naphthol, m. p. 75°, b. p. 237°/742 mm. The liquid 
portion on distillation yielded cis-decahydronaphthalene, b. p. 
192—193°/741 mm., d?* 0-8997, n?* 1-4871, and at a higher tem- 
perature, a third decahydro-8-naphthol, b. p. 122—123°/13 mm., 
239—240°/742 mm., d? 0-9889, nf 1-4973. The residue remaining 
after distillation deposited cis-decahydro-8-naphthol. The liquid 
decahydro-8-naphthol and the trans-compound are converted by 
potassium hydrogen sulphate at 200° into the same octahydro- 
naphthalene. Treatment of trans-decahydro-$-naphthol with fuming 
hydriodic acid at 290—340° yielded methyl- and 1 : 2-dimethyl- 
cyclohexane together with products of higher b. p. The latter 
fractions when dehydrogenated by palladised charcoal appeared to 
give a mixture of the unknown cyclodecane and 2 : 8-dimethyl- 
dicyclo-[0 : 3 : 3]-octane. The method of isomerisation is, however, 
too costly to permit extended application and a more suitable 
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process is found in the use of aluminium bromide. This causes 
nuclear isomerisation of decahydronaphthalene and at 100° trans- 
forms cis- into trans-decahydronaphthalene. The latter change 
can be effected without simultaneous, deep-seated isomerisation 
if the reaction is effected at the atmospheric temperature. 

The presence of the cis- and trans-isomerides in technical deca- 
hydronaphthalene (cf. Hiickel, loc. cit.) is confirmed by the observ- 
ation that it is quantitatively dehydrogenated to naphthalene 
only after four successive treatments with palladised asbestos, 
whereas a single treatment suffices in the case of trans-decahydro- 
naphthalene. H. W. 


Triangular Benzene Molecule. C. V. Ricuarp (Sci. Bulteno, 
1925, Mar. Suppl.).—From a consideration of the magnetic double 
refraction of the liquid compounds of the benzene series, the annexed 
formula is proposed for benzene. 


H 
H 
5) 


(3) 
CHEMICAL ABSTRACTS. 


Isomeric Transformations. II. Isomeration of ' 
S. S. Namersr (J. Soc. Phys. Chim. Russe Univ. Leningrad, 1924, 
55, 493—513; cf. A., 1916, i, 208).—A theoretical paper in which 
the mechanism of the conversion of small into larger rings, and 
vice versa, is discussed. 


Action of Ethyl Hypochlorite on Mixed Organo Magnesium 
Compounds and on Magnesium-amines. J. F. DuRAND and 
R. Navss (Bull. Soc. chim., 1925, [iv], 37, 717—723).—An improved 
apparatus for the preparation of ethyl hypochlorite by Sandmeyer’s 
method (A., 1885, 1045; 1886, 607) is described. The reaction 
vessel consists of a series of bulbs separated by constrictions, and 
rubber connexions etc. are avoided, contact of rubber with ethyl 
hypochlorite being liable to cause dangerous explosions. The cooling 
water is kept at 0° (cf. Schafer, A., 1915, ii, 389) and the escape of 
excess of chlorine is facilitated by aspiration. The alkaline alcoholic 
solution is saturated with salt and the operator protected by 
enclosing the whole apparatus in metal gauze. Ethyl hypochlorite 
thus prepared is a colourless liquid, b. p. 36°/768 mm., d{ 1-013, 
which turns yellow in the light with liberation of chlorine (cf. 
Taylor, McMullin, and Gammal, this vol., i, 501). With magnesium 
phenyl bromide in ethereal solution at 0° it yields magnesium 
ethoxybromide and chlorobenzene: PhMgBr+ClOEt—> PhCl+ 
MgBr(OEt). With magnesium anilinobromide, the reaction 
appears to follow a similar course, but the phenylchloroamine 
which is probably first formed : NHR-MgBr+ClOEt —> NHR‘Cl+ 
MgBr(OEt), immediately undergoes decomposition, partly into 
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azobenzene and partly into a mixture of o- and p-chloroanilines. 
A blue substance which does not distil without decomposition is 
also formed. R. B. 


New Type of Organic Magnesium Compounds. V.THoMas 
(Compt. rend., 1925, 181, 218—220).—In the reaction between 
1 g. atom of magnesium, free from iron, and 1 mol. of p-di-iodo- 
benzene in ethereal solution, some of the latter is always unchanged. 
With 2 g.-atoms of magnesium about 80% of the latter enters into 
combination and the product, on treatment with water, yields 
benzene, traces of iodobenzene, and a resinous product from which 
a substance of the type [(C,H,),H,O], was isolated. Of the 
alternative formule for the intermediate magnesium compound 
which is formed, C,H,(MglI), and (C,H,).Mg, the former is tentatively 
preferred. The compound forms * additive products with carbon 
dioxide and with aldehydes. Similar results were obtained with 
o- and m-di-iodobenzenes. p-Di-iodothiophen also combines with 
more than 1 g.-atom of magnesium per mol. S. K. T. 


Fission of p-Iodoxynitrobenzene by Alkali Hydroxide. 
D. VorLANDER and K. BicHnerR (Ber., 1925, 58, [B], 1291).— 
p-lodoxynitrobenzene is decomposed by aqueous potassium 
hydroxide solution with formation of nitrobenzene, p-iodonitro- 
benzene, and iodic acid. With silver oxide suspended in water it 
gives nitrobenzene and silver iodate. H. W. 


Electrochemical Oxidation of Iodobenzene, o-Iodotoluene, 
and p-Iodotoluene. fF. Ficuter and P. Lorrer (Helv. Chim. 
Acta, 1925, 8, 438—442).—Electrolytic oxidation of iodobenzene 
in an emulsion with aqueous sulphuric acid, with a lead dioxide 
anode, gives, without a diaphragm, quinol and iodine, and, with a 
diaphragm, benzoquinone and iodic acid with partial degradation 
of the former to fumaric acid and carbon dioxide. When glacial 
acetic acid solution containing a little concentrated sulphuric acid 
with a platinum electrode and no diaphragm is used, iodosobenzene 
acetate is obtained. In acetic acid—perchloric acid solution, increase 
of time, temperature, and current density give increasing proportions 
of p-di-iodobenzene with the iodosobenzene. Oxidation in acetic 
acid solution in absence of mineral acid at a low temperature gives 
a little iodoxybenzene as well as iodosobenzene acetate. o-lodo- 
toluene in an emulsion with aqueous sulphuric acid gives a small 
yield of o-iodobenzaldehyde (phenylhydrazone, m. p. 80-5°) and 
o-iodobenzoic acid. In 70% acetic acid solution, o-iodosobenzoic 
acid is produced. It is obtained in better yield by direct oxidation 
of o-iodobenzoic acid in the same solvent. p-Iodotoluene in aqueous 
sulphuric acid solution with a lead dioxide anode and a diaphragm 
gives at 60° p-iodobenzaldehyde (phenylhydrazone, m. p. 121°) and 
p-iodobenzoic acid, which breaks down completely into iodic and 
fumaric acids and carbon dioxide. In 70% acetic acid solution with 
a platinum anode, the breakdown is checked, and the same products 
are obtained in better yield with a small quantity of p-iodoxybenzoic 
acid exploding at 227° (cf. Ortoleva, A., 1900, i, 592, 200—202°). 


- 
: 
| 
7 


i. 1056 ABSTRACTS OF CHEMICAL PAPERS. 


Preparations of the last-named by oxidation of p-iodobenzoic acid 
and p-iodotoluene are described. M. J. 


Some Physical Properties of Nitro Compounds. lL. 
DeEsvVERGNES (Mon. Sci., 1925, [v], 145, 149—158).—Careful measure. 
ments were taken of the melting points of various nitro compounds 
and of their solubilities in water and in twelve common organic 
solvents. The melting points found were : m-dinitrobenzene, 90-0° ; 
s-trinitrobenzene, 122-45—122-5°; 2: 4-dinitrodiphenylamine, 
156—157°; 2:4:5: 2’-tetranitrodiphenylamine, 199—199-5°; 
hexanitrodiphenylamine, 238-5—240-0°; p-nitrotoluene, 52-06°; 
2: 4-dinitrotoluene, 70-15°. These compounds are all very 
sparingly soluble in water, but most dissolve readily in acetone, 
chloroform, benzene, and especially in pyridine. With pyridine, 
however, some form coloured complexes; s-trinitrobenzene forms 
brown crystals, softening at 115—116°, separable into a brown, 
amorphous substance, m. p. > 210°, and the original trinitrobenzene, 
and 2: 4:5: 2’-tetranitrodiphenylamine forms orange-red crystals 
separable into the original substance and a red, amorphous powder, 
m. p. about 80°. Hexanitrodiphenylamine forms with pyridine 
deep red crystals with a golden reflection, which, when heated 
quickly, turn yellow and melt at 244—245°, but when heated in 
stages melt at about 70°, and resolidify to melt again at 244—245°. 
This compound is probably [C,H,(NO,),],.NH,5C,H;N. B.W. A. 


Preparation of Isonuclear Bromonitronaphthalenes from 
Corresponding Derivatives of Tetrahydronaphthalene 
[Tetralin]. V. VeseLty and L. K. Cuupozitov (Chem. Listy, 
1925, 19, 260—264; cf. A., 1923, i, 550).—All possible isonuclear 
bromonitro-, and two isonuclear bromodinitro-naphthalenes have 
been prepared from the corresponding ar-bromonitro- (or -dinitro)- 
tetrahydronaphthalenes by dehydrogenation, e.g., by introducing 
2 atoms of bromine, and subsequently detaching 2 mols. of hydro- 
gen bromide by heating. The following new substances are 
described : 6-bromo-5-nitrotetrahydronaphthalene, m. p. 101—102°; 
5-bromo-6-nitrotetrahydronaphthalene, m. p. 50—51-5°; 1-bromo- 
2-nitronaphthalene, m. p. 98—99°; 6-bromo-7-nitrotetrahydro- 
naphthalene, m. p. 50—51°; 2-bromo-3-nitronaphthalene, m. p. 
82—83°; 5-bromo-7-nitrotetrahydronaphthalene,.m. p. 106—106-5° ; 
1-bromo-3-nitronaphthalene, m. p. 128—129°; 7-bromo-5-nitrotetra- 
hydronaphthalene, m. p. 76—76-5°; 3-bromo-1-nitronaphthalene, 
m. p. 97—98°; 8-bromo-5-nitrotetrahydronaphthalene, m. p. 68—69° : 
5-bromo-6 : 8-dinitrotetrahydronaphthalene, m. p. 93—94°; 1-bromo- 
2 : 4-dinitronaphthalene, m. p. 151—152°; 6-bromo-5 : 7-dinitro- 
tetrahydronaphthalene, m. p. 135—136°; 2-bromo-1 : 3-dinitro- 
naphthalene, m. p. 183—184°. B. F. 


Derivatives of 2-Methylnaphthalene. K. DziEwoNsk1, J. 
ScHornéwna, and E. Watpmann (Ber., 1925, 58, [B], 1211— 
1218).—2-Methylnaphthalene-6-sulphonic acid is prepared in about 
80% yield by the action of a slight excess of sulphuric acid (d 1-84) 
on 2-methylnaphthalene during 5—6 hrs. at 90—100° and is con- 


ORGANIC CHEMISTRY. i. 1057 


veniently isolated as the barium salt. The sodium salt, ethyl 
2-methylnaphthalene-6-sulphonate, m. p. 79—80°, 2-methylnaph- 
thalene-6-sulphochloride, m. p. 97—98°, and 2-methylnaphthalene- 
6-sulphonamide, m. p. 205—206°, are described. The sodium salt 
is transformed by molten potassium hydroxide at 280—300° into 
6-hydroxy-2-methylnaphthalene, m. p. 128—129° (6-methoxy-2- 
methylnaphthalene, m. p. 78—79°; 6-benzoxy-2-methylnaphthalene, 
m. p. 128—129°). 6-Hydroxy-2-methylnaphthalene is converted 
by sodium nitrite and zinc chloride in aqueous alcoholic solution 
into 5-nitroso-6-hydroxy-2-methylnaphthalene, m. p. 119—120° (the 
zinc and sodium salts are described), which is oxidised by nitric acid 
(d 1-25) to 5-nitro-6-hydroxy-2-methylnaphthalene, m. p. 81—82°. 
5-Amino-6-hydroxy-2-methylnaphthalene, m. p. 155—157° (decomp.), 
prepared by the action of hydrogen sulphide and dilute ammonia 
on the barium salt of 5-nitroso-6-hydroxy-2-methylnaphthalene, is 
oxidised by potassium dichromate and dilute sulphuric acid to 
2-methyl-5 : 6-naphthaquinone, m. p. 131—132°. 5-Benzeneazo- 
6-hydroxy-2-methylnaphthalene, m. p. 135—136°, 5 : 4’-nitrobenzene- 
azo-6-hydroxy-2-methylnaphthalene, m. p. 244—245°, and 5-benzeneazo- 
6-hydroxy-2-methylnaphthalene-4'-sulphonic acid are described. Treat- 
ment of 6-hydroxy-2-methylnaphthalene with ammonia and 
ammonium sulphite at 150° under pressure yields 6-amino-2-methyl- 
naphthalene, m. p. 129—130°; the corresponding acetyl derivative, 
m. p. 155—156°, is oxidised by potassium permanganate in the 
presence of magnesium sulphate to 6-acetamido-2-naphthoic acid, 
m. p. 271—272°, which is hydrolysed by hydrochloric acid to 
6-amino-2-naphthoic acid, m. p. 222—223°; the presence of the 
amino group in position 6 is established by the non-identity of this 
acid with the other theoretically possible isomeric amino-2-naphthoic 
acids which have been described previously. H. W. 


Reaction between Aryl Sulphonates and Organo-magnesium 
Halides. H. Gruman, N. J. Beaser, and C. H. Myrers (J. Amer. 
Chem. Soc., 1925, 47, 2047—2052; cf. this vol., i, 802).—Interaction 
of aryl sulphonates with organo-magnesium halides takes place 
according to the general equation R*SO,OAr+ R’MgX =R-SO,R’+ 
ArO-MgX, giving a sulphone and a phenol. This is in keeping with 
the general behaviour of aryl sulphonates, which show a closer 
resemblance to aryl carboxylates than to alkyl sulphonates. To 
obtain complete reaction between the Grignard reagent and the 
aryl sulphonate, it is necessary to reflux the reactants in dry toluene. 
4: 4’-Diphenyl di-p-toluenesulphonate, m. p. 189—190°, is described, 
and the following new sulphones were prepared: p-anisyl-p-tolyl- 
sulphone, m. p. 159°, and «-naphthyl-p-tolylsulphone, m. p. 119°. 
Magnesium ethyl iodide and phenyl! p-toluenesulphonate yielded an 
oil. Magnesium n-butyl bromide afforded phenol and a sulphur 
compound, m. p. 109°, together with p-tolyl n-butyl sulphide. 
Magnesium isoamyl bromide yielded phenol, ditsoamyl, p-tolyl iso- 
amyl sulphide, b..p. 150—155°/15 mm., and two sulphur compounds, 
b. p. 190—195°/15 mm., and m. p. 128—128-5°, respectively, the 
former being probably p-tolylisoamylsulphone. Magnesium cyclo- 
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hexyl chloride and phenyl p-toluenesulphonate yielded a small 
proportion of phenol and an oi/, whilst magnesium benzyl chloride 
afforded a sulphur compound, m. p. 166—167°. F. G. W. 


Action of Mercuric Acetate on o-Chloroaniline. L. Vzc- 
cHioTTI and A. Micuerti (Gazzetta, 1925, 55, 372—384; cf. A., 
1924, i, 957).—The action of mercuric acetate on o-chloroaniline in 
aqueous or aqueous-alcoholic solution yields four mercury deriv- 
atives: (1) o-Chloroaniline-p-mercuriacetate, NH,°C,H,Cl-Hg-OAc, 
white needles, m. p. 134°, which forms an acetyl derivative, 
NHAc’C,H,O,ClHg, m. p. 238—239°, this giving o: p-dichloro- 
acetanilide when treated in acetic acid solution with calcium 
chloride and chlorine. The corresponding hydroxide, 

-C,H,Cl-Hg-OH, 

and the chloride decompose ‘without melting at 205° and 174°, 
respectively. When digested with excess of sodium thiosulphate 
solution, the acetate is converted into mercury di-m-chloro-p-amino- 
phenyl, He(C gigCl‘NH,)., m. p. 138°. (2) An isomeric o-chloro- 
anilinemercurvacetate, yellow needles, m. p. 143°, obtained in small 
amount and not investigated further. (3) o-Chloroaniline-4 : 6- 
dimercuriacetate, NH,°C,H,Cl(Hg-OAc),, decomposing at 220°. The 
corresponding hydroxide, NH,*C,H,Cl(Hg-OH),, and _ chloride 
decompose respectively at 250° "and 190°. The acetyl derivative 
of the acetate has m. p. 230° and yields 2 : 4 : 6-trichloroacetanilide 
when mixed in acetic acid solution with alcoholic calcium chloride 
and subjected to the action of chlorine; the acetyl derivative of the 
chloride decomposes at 276°. Treatment of the dimercuriacetate 
with sodium thiosulphate solution yields a compound, which decom- 
_— at 200°, and is either 4: 6-mercuri-2-chloroaniline (I), or 

: 6-dimercuribis-o-chloroaniline (II). os o-Chloroaniline-4 : 5-di- 


—Hg 
Qa 
CINH, 


(III.) (IV.) 


mercuriacetate, m. p. 232°, which forms an acetyl derivative, m. p. 
230°; the latter gives 2:4: 5-trichloroacetanilide when treated 
in acetic acid solution with calcium chloride and chlorine. Treat- 
ment of this dimercuriacetate with sodium thiosulphate solution 
yields 4: 5-mercuri-2-chloroaniline (III) or 4: 5-dimercuribis-o- 
chloroaniline (IV), which decomposes, without melting, 

P. 


Influence of Acetyl Chloride on the Nitration of Acetanilide 
and Dimethylaniline. and (MLLE.) M. Brats 
(Rocz. Chem., 1925, 5, 77—95; cf. this vol., i, 956 and Menke, 
ibid., i, 386).—The nitration of acetanilide and of dimethylaniline has 
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been studied, under various conditions and in various solvents. In 
particular, the effect of the addition of acetyl chloride as a dehydr- 
ating agent to the reaction mixture has been investigated. In 
general, this increases the yield of nitro derivatives, and, in the case 
of dimethylaniline, increases the yield of ortho- at the expense of 
the para-nitro derivative. R. T. 


Sodium Arsenite as a Reagent for Loosely Combined 
Reactive Oxygen, Sulphur, and Nitrogen. A. GuTMANN (Z. 
anal. Chem., 1925, 66, 224—242).—Alkaline solutions of sodium 
arsenite react readily with organic and inorganic compounds con- 
taining loosely combined oxygen, sulphur, or nitrogen with the 
formation of sodium arsenate and compounds containing less sulphur, 
oxygen, or nitrogen. Sodium ethyl thiosulphate yields first sodium 
thioethyl peroxide, then sodium sulphide and sulphite and ethyl 
mercaptan. Ethyl p-toluenethiosulphonate gives sodium toluene- 
sulphonate and ethyl mercaptan, and dimethylaniline-N-oxide 
and quinine oxide are reduced to dimethylaniline and quinine, 
respectively, but dibenzylsulphoxide, p-benzoquinone, and benzalde- 
hyde are not affected by sodium arsenite. Nitric oxide is reduced 
to nitrous oxide and nitrosobenzene to azoxybenzene, but nitroso- 
methylurethane yields, owing to side-reactions, a variety of products, 
among which are nitrogen, methylamine, ammonia, methane, 
formic acid, and diazomethane ; on the other hand, nitrosodimethy]l- 
aniline and nitrosophenol are unattacked by the reagent. Sodium 
p-diazobenzenesulphonate yields nitrogen and sodium benzene- 
sulphonate, nitrosoacetanilide gives benzene, nitrogen, and sodium 
acetate, and phenylbenzoylnitrosoamine, benzene, nitrogen, and 
sodium benzoate. Ethyl and amyl nitrates are reduced to nitrites 
which are saponified by the alkali, giving the corresponding alcohol ; 
glyceryl trinitrate is, however, not reduced. The reduction of 
nitrobenzene to azoxybenzene suggests that 2 mols. of nitro- 
benzene contain three quadrivalent oxygen atoms. Hydroxyl- 
amine and its principal organic derivatives are reduced to ammonia 
or the corresponding primary amine. With alkaline sodium arsenite, 
diethyl disulphide gives ethyl mercaptan, dithiocyanogen and 
cyanogen sulphide each give thiocyanic acid, phenyl thiocyanate 
yields thiophenol, and ethyl thiocyanate sodium cyanide and 
ethyl mercaptan. Sodium thiosulphate and the polythionates 
(other than dithionates) are converted by sodium arsenite into 
sulphide and sulphite, cupric sulphide is reduced to cuprous, and 
organic polysulphides to monosulphides. Azides are converted 
by the reagent into primary amines with the evolution of + 

A 


Asymunstric Nitrogen Atom. IV. Function of Solvate 
Formation in the Decomposition of Asymmetric Amine- 
Ammonium Salts. E. WEDEKIND and H. Utne (Ber., 1925, 
58, [B], 1303—1307; cf. this vol., i, 678).—Further evidence in 
favour of the view that the acceleration of the decomposition 
of d-phenylbenzylmethyl - 8 - phenylmethylaminoethylammonium 
nitrate, _NMePh(CH,Ph)(CH,°CH,-NMePh)-NO,, in chloroform 
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solution by aniline is due to solvate formation is derived from a 
study of the rate of loss of aniline when a solution of the salt in 
this solvent is heated under specified conditions and from the 
observation that the specific rotation of the salt in media of low 
dielectric constant and pronounced tendency towards the formation 
of molecular compounds (chloroform, aniline, methylaniline) is 
much higher than in solvents of high dielectric constant (acetone, 
methyl alcohol) ; with chloroform, the salt yields a stable compound 
(+1CHCI,). The decomposition appears to depend on initial 
solvate formation accompanied by exaltation of the specific 
rotation, followed by racemisation due to irreversible decomposition, 
yielding benzyl 
nitrate, and aniline; the last two substances react with formation 
of phenylbenzylamine nitrate, to which the enhanced electrical 
conductivity of the solution is due. H. W. 


Reduction of Nitrosophenols with Alkali Sulphides. A. 
Porat-Koscuitz (Chem.-Ztg., 1925, 49, 595—596).—The reduction 
of p-nitrosophenol by passing hydrogen sulphide into its strong 
ammoniacal solution gives 85—88% of the theoretical yield of pure 
p-aminophenol. Using very concentrated sodium sulphide for the 
reduction and ammonium sulphate to precipitate the aminophenol 
gave 90% yields of a less pure product. ([Cf. B., 1925, Se, a 


Fluorescence of the Principal han ge Developers. 
A. Lumiere, L. Lumrére, and A. SEYEWETz (Bull. Soc. chim., 1925, 
[iv], 37, 700—704).—A number of diamines, polyhydric phenols, and 
aminophenols have been examined for fluorescence in the solid 
state and in aqueous solution, alone and in the presence of sodium 
sulphite or carbonate. In the solid state, p-phenylenediamine, 
its methyl derivatives, and to a lesser extent its monoacetyl] deriv- 
ative, show a deep violet fluorescence, whilst the isomeric o- and 
m-compounds are non-fluorescent, as are the hydrochlorides of 
all these bases. Of the dihydric phenols, only quinol and chloro- 
quinol show a slight fluorescence in the solid state, and, similarly, 
of the aminophenols, only the p-derivatives are fluorescent. The 
hydrochloride of p-aminophenol is slightly fluorescent, although 
the free base is not, and, similarly, p-methylaminophenol sulphate 
is strongly fluorescent, whilst the base is only feebly so. 

Some substances, such as acetyl-p-phenylenediamine and the 
hydrochlorides of p-aminophenol, diaminophenol, triaminophenol, 
and diaminoresorcinol, which are fluorescent in the solid state, give 
solutions which are non-fluorescent even in the presence of sodium 
sulphite or carbonate. In most cases, the substances which give 
non-fluorescent aqueous solutions give fluorescent solutions on the 
addition of sodium sulphite or carbonate. Sodium 2: l-amino- 
naphthol-6-sulphonate (eikonogen), which is feebly fluorescent in 
the solid state, gives an aqueous solution the intense fluorescence of 
which is partly destroyed by alkali sulphite or carbonate. On the 
other hand, the non-fluorescent hydrochlorides of p-phenylene- 
diamine and its methyl derivatives, p-aminophenol, p-dimethy!- 
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aminophenol and its sulphate, pyrocatechol, and quinolsulphonic 
acid, yield solutions the fluorescence of which varies according to the 
presence or absence of alkali sulphite and carbonate. p-Methyl- 
aminophenol sulphate is readily distinguished from p-aminophenol 
by its intense fluorescence (cf. A., 1924, i, 980; this vol., ii, 604). 
R. B. 


Naphthalene Derivatives. M. Tanaka (Chem. News, 1925, 
131, 49—50).—4-Iodo-1-naphthyl ethyl ether, m. p. 43°5°, is 
obtained by means of the diazo reaction from 4-amino-1l-naphthyl 
ethyl ether, or, better, by treatment of «-naphthyl ethyl ether with 
iodine and iodic acid in boiling glacial acetic acid solution. Heated 
with 1-iodo-5-nitronaphthalene and copper powder, it yields a 
substance, m. p. 223°, which is probably an impure specimen of 
5-nitro-4’-ethoxy-1 : 1’-dinaphthyl. G. M. B. 


Fluorescent Derivative of §-Naphthol. A. SakoscHANASKY 
(Chem. News, 1925, 131, 39).—The compound 
NMe,°C,H,°CH(OH)-CCl,, 
formed by the action of chloral hydrate on dimethylaniline, reacts 
with $-naphthol at 200°, giving a substance which shows strong 
reddish-green fluorescence in concentrated sulphuric acid solution. 
Chloral hydrate reacts with 8-naphthol at high temperatures, giving 
a non-fluorescent substance. B. F. 


Complex Compounds of Pyrocatechol and Pyrogallol with 
Acids of the Molybdenum Group. L. FerNanpeEs (Gazzetta, 
1925, 55, 424440; cf. A., 1923, i, 1100; this vol., ii, 71).— 
Organic compounds containing two hydroxyl groups in the ortho- 
position react to give complex derivatives with salts of molybdic, 
tungstic, and uranic acids. These compounds are regarded as de- 
rived from the hypothetical diaquo acids of the type [XO,(H,O),]JH4. 
Two series are obtained accordingly as one or both water molecules 
are displaced, giving derivatives of [XO,(H,O)RJH,, or [XO,R,]Hg. 
The intense colour of these derivatives, especially those of the 
second type, indicates that the organic groups are held by co- 
ordination valencies, and that the water molecules in the original 
acid are also to be regarded as water of constitution. Compounds 
of the first type are easily obtained by evaporating to crystallisation 
solutions of the phenolic substance and the inorganic salt. The 
derivatives of the second type must be prepared in alcoholic solution, 
since in aqueous solution the entrance of the second organic molecule 
into the co-ordination group is prevented by the active mass of 
the water present. The pyrogallol derivatives are in general more 
stable than those of pyrocatechol. The diguanidine, monoguanidine, 
and monothallous salts of Rr OKC aquomolybdic acid, 

were prepared ; the first of em is yes red, the others are chestnut 
colour. The diguanidine and monothallous salts of di pyrogallol 
molybdic acid, [MoO,(C,H,05).]H,, are respectively red, easily soluble 
in water and alcohol, and chestnut in colour. The mono- -ammonium, 


-potassium, and -thallous salts of pyrocatechol aquotungstic acid, 
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[W0O,(H,O)(C,H,0,)]H,, were obtained; the first and last of these 
are dark brown in colour: the potassium salt varies in colour 
according to the conditions of preparation. Ammonium dipyro- 
catechol tungstate, [WO,(C,H,O,),JHNH,, is almost black and ex- 
tremely soluble in water. Mono-ammonium, -potassium, and -thallous 
salts of pyrogallol aquotungstic acid, [WO,(H,O)(C,H,0,)]H,, and 
ammonium dipyrogallol tungstate are all chestnut in colour. Pyridine 
pyrocatechol aquouranate, pyridine dipyrogallol uranate, the mono- 
ammonium, -pyridine, and -thallous salts of pyrogallol aquouranic 
acid, [UO,(H,O)(C,H,O,)|H,, and pyridine dipyrogallol uranate are 
all chestnut in colour except the ammonium pyrogallol aquouranate, 
which is yellow. G. 'T. 


Derivatives of iso-8-Naphthyl-3 : 4-dihydroxy-«-naphthyl- 
sulphone. O. Hinspera (Ber., 1925, 58, [B], 1335—1339; cf. 
A., 1919, i, 202).—@-Naphthyl-3 : 4-dihydroxy-«-naphthylsulphone, 
m. p. 172°, is prepared by the action of $-naphthaquinone on 
2-naphthalenesulphinic acid in the presence of aqueous acetic acid 
at the atmospheric temperature. It is converted at 170—180° 
probably into the corresponding quinone sulphoxide, which partly 


f . during the process and partly during 

CioH, * the subsequent purification with 
Y acetic acid and water become poly- 
0 HO merised to the substance (I), m. p. 

VW 4 ay. \F 75—100°, the position of which in 
Oo () the iso series is established by its 


low m. p., ready solubility in organic media, and ability to 
crystallise +-CHCl,; with o-phenylenediamine, it yields an azine, 
m. p. (+CHCI,) 120—130°. 8-Naphthyl-3 : 4-di- 
hydroxy-«-naphthylsulphone is oxidised by potassium dichromate 
and acetic acid to §-naphthyl-1-8-naphthaquinonylsulphone, m. p. 
187°, which with o-phenylenediamine affords the azine, C,,H,,O.N,8, 
m. p. 230°. The quinone appears to undergo polymerisation when 
heated with glacial acetic acid; with o-phenylenediamine the pro- 
duct of the change yields an azine, CygH,,0,N.S., m. p. 80—125°, 
apparently related to the compound, described above 
as sulphone to sulphoxide. 


Dehydrogenation of Cholesterol. O. Diets and W. GADKE 
(Ber., 1925, 58, [B], 1231—1233).—When cholesterol is heated at a 
gradually increasing temperature with palladised active charcoal in 
a quartz vessel water is first lost, followed at a somewhat higher 
temperature by isooctane or isooctylene and possibly methane. 
The reaction products of highest b. p. contain a crystalline hydro- 
carbon, m. p. 254—255°, which closely resembles anthracene; 
elementary analyses and determinations of mol. wt. indicate the 
formula C,,H,,. The same product is obtained from a 


«-Paltreubyl Alcohol, an Inactive Form of §-Amyrin. 
K. A. VESTERBERG (Bull. Soc. chim., 1925, [iv], 37, 742—744).— 
Crystallographic measurements on the acetates of 6-amyrin and of 
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a-paltreubyl alcohol confirm the view previously expressed (Jung- 
fleisch and Leroux, A., 1906, i, 525) that «-paltreubyl alcohol is an 
inactive form of 8-amyrin. R. B. 


Substituted Thiocarbamides. V. Synthesis of Thiocarb- 
amides from Aminoethanols, and of Thiazolidine Derivatives. 
F. B. Datns, R. Q. Brewster, I. L. Matm, A. W. Micisr, R. V. 
MaANEVAL, and J. A. SULTZABERGER (J. Amer. Chem. Soc., 1925, 
47, 1981—1989; cf. A., 1923, i, 62).—8-p-Xylylaminoethyl alcohol 
(N-hydroxyethyl-p-xylidine), m. p. 57°, b. p. 206°/40 mm., was 
prepared by heating ethylene chlorohydrin with 2 equivalents of 
p-xylidine at 135° for 12 hrs. §-p-Bromophenylaminoethyl alcohol 
(N-hydroxyethyl-p-bromoaniline), m. p. 93°, was obtained by heating 
ethylene oxide with p-bromoaniline at 75° under pressure. p-Xylyl- 
thiocarbimide (cf. Dyson and George, A., 1924, i, 1057), b. p. 249— 
251°, was obtained by the action of acetyl chloride on di-p-xylyl- 
thiocarbamide. The following disubstituted thiocarbamides, 
obtained by the condensation of appropriate amines and thio- 
carbimides in alcoholic solution, are described: «-p-bromophenyl- 
8-p-tolyl-, m. p. 184°; «-p-bromophenyl-B-«-naphthyl-, m. p. 188°; 
a-phenyl-B-p-cylyl-, m. p. 133°; «-p-tolyl-B-p-xylyl-, m. p. 140°; 
«-0-tolyl-8-p-rylyl-, m. p. 139°. Disubstituted 8-hydroxyethylthio- 
carbamides, NR(CH,°CH,°OH)-CS-NHR’, are obtained smoothly 
by the condensation of the appropriate arylaminoethyl alcohol 
with a thiocarbimide. When heated with halogen acids, carbonyl 
chloride, or other acid chlorides, or, less smoothly, by the action 
of heat alone, the thiocarbamides are converted into the corre- 
sponding thiazolidines, The following derivatives 
of «a-(8-hydroxyethyl)thiocarbamide are described: «$-diphenyl-, 
m. p. 108°; «-phenyl-8-p-tolyl-, m. p. 101° (thiazolidine, m. p. 113°); 
8-phenyl-a-p-tolyl-, m. p. 120° (thiazolidine, m. p. 127°); «8-di-p- 
tolyl-, m. p. 130°; «-phenyl-B-o-tolyl-, m. p. 94°; «-p-tolyl-B-o-tolyl-, 
oil (thiazolidine, m. p. 110°; cf. Will and Bielschowski, A., 1882, 
1090) ; «-phenyl-8-0-anisyl-, oil (thiazolidine, m. p. 103°); 8-phenyl- 
«-0-anisyl-, m. p. 143° (thiazolidine, m. p. 144°; cf. Foerster, A., 
1888, 944); «-phenyl-B-(«-naphthyl-) (thiazolidine, m. p. 130°); 
«-p-bromophenyl-B-phenyl-, m. p. 98° (thiazolidine, m. p. 113°); 
a-phenyl-B-p-bromophenyl-, m. p. 131° (thiazolidine, m. p. 112°); 
a-p-tolyl-B-p-bromophenyl-, m. p. 137° (thiazolidine, m. p. 97°); 
a-p-bromophenyl-8-p-tolyl-, oil (thiazolidine, m. p. 145°); «-p-bromo- 
phenyl-B-a-naphthyl-, m. p. 60° (thiazolidine, m. p. 127°); 8-p-bromo- 
phenyl-a-(a-naphthyl)-, oil (thiazolidine, m. p. 165°); «-p-bromo- 
phenyl-B-allyl-, m. p. 96°; -p-tolyl-«-p-xylyl-, m. p. 107° (thiazol- 
idine, m. p. 112°); 8-0-tolyl-«-p-axylyl-, oil (thiazolidine picrate, m. p. 
179°); oil (thiazolidine, m. p. 86°); «-phenyl-B- 
methyl-, m. p. 69° (thiazolidine, m. p. 45°); 8-phenyl-«-methyl-, 
m. p. 95° (thiazolidine, m. p. 89°); $-phenyl-«-ethyl-, m. p. 152° 
(thiazolidine, perchlorate, m. p. 90°); «-phenyl-B-ethyl-, m. p. 97° 
(thiazolidine, m. p. 42°, perchlorate, m. p. 68°); 8-phenyl-a-benzyl-, 
m. p. 110° (thiazolidine, m. p. 100°); and a-phenyl-B-benzyl-, oil 
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(thiazolidine perchlorate, m. p. 85°). When the above hydroxy- 
ethylthiocarbamides are treated with mercuric oxide in benzene, 
oxazolidines are produced. The latter are also obtained by the 
action of lead hydroxide and ammonia or aniline in alcoholic solu- 
tion, no traces of the expected guanidines being formed. Ethylene 
chlorohydrin also acts as a desulphurising agent. The thiazolidines 
are also obtained by the action of ethylene dibromide on «$-disub- 
stituted thiocarbamides at 110—130°. A small proportion of 
thiocarbimide is also generally formed. The unsymmetrically 
substituted thiocarbamides always gave a large preponderance 
of one of the two possible isomeric thiazolidines, in which the more 
positive substituent of the thiocarbamide occupies position 2 of 
the thiazolidine. When the y-ethylene ether of phenylthiocarb- 
amide (cf. Bertram, A., 1892, 465) is heated with aniline at 125°, 
diphenylthiazolidine is formed. The following ethylene dithio- 
ethers, NHR-C(7NR’)-S°CH,°CH,°S-C(;:NR’)NHR, were obtained by 
heating the appropriate phenylalkylthiocarbamide with ethylene 
dibromide at 110°: phenylmethyl, m. p. 139° (hydrobromide, m. p. 
213°); phenylethyl, m. p. 130° (hydrobromide, m. p. 196°; per- 
chlorate, m. p. 160°); phenyl-n-butyl, m. p. 92°. Propylene dibromide 
and phenylmethylthiocarbamide yielded similarly the propylene 
ether, m. p. 120° (hydrobromide, m. p. 195°). The following oxazol- 
idines, obtained as above by the action of mercuric oxide, are 
listed: 2:3-diphenyl-, m. p. 124°; 2: 3-di-p-tolyl-, m. p. 136°; 
2-phenyl-3-p-bromophenyl-, m. p. 149°; 3-phenyl-2-p-bromophenyl-, 
m. p. 138°; and 2-p-bromophenyl-3-p-tolyl-oxazolidine, m. 


3:3’: 3”-Trimethylaurin (o-Cresaurin) and 3:3’ : 3’-Tri- 
methyl-N : N’ : N’-Triphenylpararosaniline (Triphenylros- 
o-toluidine). M. Gomprrec and L. C. ANDERSON (J. Amer. Chem. 
Soc., 1925, 47, 2022—2033).—Condensation of o-cresol with carbon 
tetrachloride in presence of zine chloride (at 125°), aluminium 
chloride (at 100°), or stannic chloride (at 130° in a closed vessel), 
affords di-o-tolyl carbonate, 4: 4’-dihydroxy-3 : 3’-dimethylbenzo- 
phenone, m. p. 240° (diacetate, m. p. 102°; dimethyl ether, m. p. 
116°; ovime, m. p. 137°), and 3: 3’ : 3’’-trimethylaurin (o-cresaurin) 

jg pa. (I), maroon-red (cf. Gomberg and Snow, 

OH —C: °O this vol., i, 660). Fusion of o-cresol- 

NE” \= benzein with potassium hydroxide yields, 

af fy © not the above dihydroxydimethylbenzo- 

(I) phenone (cf. Schroeter, A., 1890, 898), 

but 4-hydroxy-3-methylbenzophenone, m. p. 163° (acetate, m. p. 68°), 

which was synthesised by condensing benzoyl chloride with o-cresol 

in presence of aluminium chloride. Synthesis of the above dimethyl 

ether of 4: 4’-dihydroxy-3 : 3’-dimethylbenzophenone was effected 

by the Grignard reaction from 3-methyl-4-methoxybenzaldehyde 

(cf. Gattermann, A., 1898, i, 476) and 5-bromo-2-methoxytoluene, 
m. p. 68° (cf. Zincke and Hedenstrém, A., 1907, i, 124). 

o-Cresaurin was also obtained by condensing o-cresol with oxalic 

acid in presence of sulphuric a at 100° (yield, 39-42%); by 
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the action of carbon tetrachloride on potassium o-tolyloxide at 
105—110° (cf. Baines and Driver, T., 1923, 123, 1214) (yield, 
7—11%); and by heating 4: 4’ -diaminodi- -m-tolylmethane with 
o-toluidine, o-toluidine hydrochloride, o-nitrotoluene, and iron 
filings at 150°, and treating the resulting base with nitrous acid 
(yield, 18%). 

Boiling acetic anhydride converts o-cresaurin into 4: 4’ : 4’’-tri- 
acetoxytri-m-tolylcarbinol, m. p. 141°; the trimethyl ether of o-cres- 
aurin, m. p. 157°, is obtained both by direct methylation and by 
Grignard synthesis from 5-bromo-2-methoxytoluene and 4: 4’-di- 
methoxy-3 : 3’-dimethylbenzophenone. Treatment of ‘this tri- 
methyl ether with hydrogen chloride in benzene, in presence of 
calcium chloride, affords 4:4’ : 4’-trimethoryiri-m-tolylmethyl 
chloride, m. p. 164°, and this, when treated with molecular silver 
in bromobenzene, yields the corresponding free radical, from which 
the peroxide, m. p. 161—162°, is obtained on exposure to air or 
oxygen. The tribenzyl derivative of the above carbinol, m. p. 182°, 
is described. Bromination of o-cresaurin in glacial acetic acid 
affords the dibromo derivative (cf. Spiers, A., 1924, i, 385). When 
air or oxygen is drawn through a solution of o-cresaurin in dilute 
sodium hydroxide, 4: 4’-dihydroxy-3 : 3’-dimethylbenzophenone is 
obtained. 

The hydrochloride, light red, with golden lustre, and kydrobromide, 
similar, of o-cresaurin are obtained by the action of the appropriate 
hydrogen halide on o-cresaurin in glacial acetic acid. Each crystal- 
lises with 1 mol. of this solvent. The hydrogen sulphate, light red, 
obtained similarly, crystallises with 2 mols. of acetic acid. The 
normal sulphate, light orange-red, is obtained by the action of 
sulphuric acid on o-cresaurin in methyl sulphate solution. The 
perchlorate, light red, also crystallises with 1 mol. of acetic acid. 

o-Cresaurin changes from yellow to red at py 6-6—7-6. For use 
as an indicator, the dye is preferably added to the alkali. 

4:4’: can be obtained by 
boiling o-cresaurin, or its trimethyl ether, or 3: 3’ : 3’’-trimethy]- 
p-rosaniline (cf. Lambrecht, A., 1907, i, 257), with aniline in presence 
of benzoic or stearic acid. The hydrochloride is precipitated as 
bronze crystals when dry hydrogen chloride is passed through 
an ethereal solution of the base. This absorbs 2 further mols. 
of hydrogen chloride in an atmosphere of hydrogen chloride. Reduc- 
tion with zinc dust and acetic acid affords 4: 4’ : 4’’-trianil- 
inotri-m-tolylmethane, m. p. 178—180°. 

Similar condensation of o-cresaurin trimethyl ether with — 
diphenyl and «a- and £-naphthylamines afforded 
greenish-blue, purplish-blue, and pure blue dye. F. G. W. 


Bile Acids. XXII. Some Unexplained Results. H. 
WIreLand (Z. physiol. Chem., 1925, 142, 191—208).—The com- 
pound (A., 1917, i, 685) obtained by the rapid distillation of deoxy- 
cholic acid has a molecular weight corresponding with the formula 
Coy 24H 60 It is a lactone and contains one double linking; the 
dihydro compound has m. p. 230—232°. 

VOL. OXXVIII. i. PP 
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When sodium cholanate is distilled with soda-lime, two hydrogen 
atoms are eliminated, in addition to the carboxyl group, with the 
formation of dehydrocholane, b. p. 210—213°. Dehydrocholane 
is a saturated compound; its formation is apparently due to the 
closure of a ring. 

The ketone, Cy2H3,0 (Borsche, A., 1924, i, 1201), obtained by 
the distillation of deoxybilianic acid, is also produced when pyro- 
deoxybilianic acid is similarly distilled and is hence formed from 
the latter substance by loss of carbon dioxide and water. The 
oxime contains methyl alcohol of crystallisation and has m. p. 
98—99° (cf. Borsche, loc. cit.). Hydrogenation of the ketone gives 
a dihydro-ketone, m. p. 136—137° (oxime, m. p. 154° after melting 
at 97° and again solidifying). The anhydride of pyrodeoxybilianic 
acid, m. p. 134°, is also produced during the distillation of deoxy- 
bilianic and pyrodeoxybilianic acids. Reduction of the above 
dihydro-ketone with alcoholic hydrochloric acid and zinc amalgam 
gives a saturated hydrocarbon, C.2,H5g, m. p. 96°, which evidently 
contains five rings. 

Distillation of choloidanic and pyrocholoidanic acids similarly 
yields an unsaturated, neutral substance, m. p. 120° (not sharp), 
which is probably formed from the former acid by loss of 3 mols. 
each of water and carbon dioxide. 

When pyrocholoidanic acid is oxidised with fuming nitric acid, 
a keto-tricarboxylic acid, Co,H390j9, m. p. 278° (trimethyl ester, m. p. 
132°; semicarbazone, m. p. 247°) is formed. This evidently retains 
the anhydride group, for, on boiling with 15% potassium hydroxide, 
it yields an acid, C.3H,,0,,, m. p. 298°. The latter acid readily 
loses water with the re-formation of the former one; hence no 
derivatives can be prepared. E. S. 


Conversion of Cholesterol into 4-Hydroxyhyocholanic Acid. 
A. Wrinpats and R. Hossrexp (Z. physiol. Chem., 1925, 145, 177— 
183).—4-Chlorohyocholanic acid, m. p. 175—176°, is obtained by 
oxidation of 4-chlorocholestan in acetic acid solution with chromic 
acid for 6 hrs. at 95°; the methyl ester has m. p. 128°; potassium 
salt, very sparingly soluble. 4-Hydroxyhyocholanic acid, m. p. 
208°, is obtained by heating for 6 hrs. in an autoclave at 160—170° 
in a silver crucible a mixture of 4-chlorohyocholanic acid, 5% 
potassium hydroxide solution, and a little copper acetate ; potassiwm 
salt very difficultly soluble ; methyl ester, m. p. 162°. Oxidation of 
this acid with chromic acid gave a tribasic acid, C.,H3,0,, identical 
with that of Staden (A., 1922, i, 541). A lactone acid, C.,H,,0,, 
titrating in the cold as monobasic and in the hot as dibasic, m. p. 
195—196°, is obtained by oxidation of the diacetyl derivative of 
4 : 7-dihydroxycholestan in acetic acid with chromic acid at 95°; 
methyl ester, m. p. 99°. P. W. C. 


Preparation of 3-Nitrophthalic Acid. E. R. Lirrmann (J. 
Amer. Chem. Soc., 1925, 47, 1980—1981).—Phthalic anhydride 
(185 g.) is mixed with nitric acid, d 1-42 (175 c.c.), in a 3-litre flask. 
Sulphuric acid, d 1-84 (175 c.c.), is then added slowly, with constant 
shaking, and the mixture heated on a steam-bath for 24—3 hrs. 
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The cooled product is then poured into water (500 c.c.) with vigorous 
stirring, and the precipitated 3-nitrophthalic acid filtered with 
suction, washed with water (200—300 c.c.), and drained. Con- 
centration of the combined filtrates yields a further small amount 
of product. Adherent water and nitric acid are then removed by 
mixing the crude product with benzene (600 c.c.) and distilling off 
about one-half of the solvent, or continuing until the distillate is 
clear, more benzene being added if necessary. The mixture is then 
cooled, the product filtered off, and air-dried for 12—24 hrs. The 
yield of crude product is 85—90% of theory, m. p. 198°. It may 
be purified by recrystallisation from glacial acetic acid, 48 hrs. being 
necessary for complete deposition from the solvent. The pure 
acid has m. p. 206°. F. G. W. 


Halochromism of Fulgides. II. R. Dierzet and J. Naton 
(Ber., 1925, 58, [B], 1814—1320; cf. Stobbe and Dietzel, A., 1923, 
i, 39).—Bisdiphenylenefulgide, diphenylpiperonylfulgide, and di- 
piperonylfulgide give pale yellow or yellow solutions in chloroform 
or acetic acid, whereas the solutions in mono-, di-, and tri-chloro- 
acetic acid are much darker. Attempts to isolate additive com- 

unds of the fulgides with the halogenated acids were unsuccessful. 

easurements of the absorption spectra show that the production of 
halochromism has an effect optically similar to but quantitatively 
less marked than that produced by the conversion of a saturated 
into an unsaturated compound. The production of halochromism 
in the fulgides depends therefore on the presence of the nucleus, 
Eten >O. In confirmation of this hypothesis it is observed 
that halochromism is much more marked in the fulgides than in the 
corresponding fulgenic acids produced by rupture of the quinonoid 
nucleus and that halochromism is almost completely absent in the 
tetrahydrogenated fulgides or fulgenic acids which contain neither 
a quinonoid nucleus nor an ethylenic chromophore. H. W. 


Polymerisation of Cinnamylidenemalonic Acid, Cinnamyl- 
ideneacetic Acid, Cinnamylideneacetylacetone, and Cinnamyl- 
ideneacetone on osure to Light. H. Stops, A. HENSEL, 
and W. Smuvon (J. pr. Chem., 1925, [ii], 110, 129—152).—The authors 
suggest three possible triene formulz for the bimolecular compound, 
m. p. 163° (cf. Ruhemann, T., 1904, 85, 1453, m. p. 156—159°), 
obtained from cinnamylideneacetylacetone on exposure to sunlight : 

CHPh:CH-CH-CH(COMe), CHPh:CH-CH:-CH-(COMe), 

CHPh:CH-C:C(COMe), CHPh°C-CH:C(COMe), ’ 

CHPh:CH-CH-CH(COMe), 
Ph:CH-CH:C(COMe), 
Each of these is enolisable, whereas Ruhemann’s cyclobutane 
formula (loc. cit.), suggested by analogy with that adopted for the 
dimeride of cinnamylidenemalonic acid (Riiber, A., 1902, i, 617; 
Kohler, A., 1902, i, 788), fails to explain the colour reaction with 
ferric chloride. Moreover, the substance differs from this cyclic 
dimeride in that its formation is accompanied by,autoxidation and 
pp? 


n 
e 

e 

e 
y 

) 

} 

) 

) 


i. 1068 ABSTRACTS OF CHEMICAL PAPERS. 


resinification (a compound, m. p. 125°, is also formed), that, on 
oxidation, it yields no truxillic acid, but is broken down into benzoic, 
acetic, and oxalic acids, and that it is not depolymerised by heat. 
No distinction is yet possible between the three triene formule. 

Riiber’s cyclobutane structure for the dimeride obtained by the 
action of light on cinnamylideneacetic acid (A., 1913, i, 274) is 
supported by the depolymerisation of the compound on heating. 
His second dimeride, obtained by vacuum distillation of bis- 
cinnamylidenemalonic acid, is not depolymerised by heat and, on 
oxidation, yields, not truxillic acid, but benzoic and oxalic acids. A 
triene formula, consequent on intramolecular transformation 
accompanying elimination of carbon dioxide, is therefore proposed : 

CHPh:C-CH:CH-CO,H 
CO,H-CH:CH’CH,°CHPh 

Catalytic reduction of the sodium salt gives an acid, m. p. 151— 
152°, regarded as a hexahydro derivative. 

Cinnamylideneacetone polymerises in presence of air in the 
dark, more rapidly on exposure to light, undergoing simultaneous 
autoxidation to pyruvic acid, benzaldehyde, and cinnamalde- 
hyde or benzoic and cinnamic acids. The dimeride is a colour- 
less, non-crystallisable resin, oxidised in acid solution to benzoic 
acid, in alkaline solution to benzaldehyde, benzoic and pyruvic 
acids. It is not depolymerised by heat, which induces formation 
of a resinous substance, apparently a trimolecular polymeride. A 
triene formula is therefore suggested : 

CHPh:CH-CH-CH,"COMe 

CHPh:CH-C:CH-COMe 
The two phenylbutadienecarboxylic acids thus polymerise to 
cyclobutane derivatives, whilst the two ketones give triene deriv- 
atives with one isolated ethylenic linking and one conjugated pair. 
In comparison with these additive reactions, the authors summarise 
those of the unimolecular compounds with hydrogen and bromine, 
respectively. A dibromide (yd%), decomp. 106°, and a bromo- 
dibromide, possibly CHPhBr-CHBr-CBr:C(COMe),, decomp. 116°, 
of cinnamylideneacetylacetone are described. M. J. 


and 
a-al. D. VorLANDER, E. FiscHer, and K. Kunze (Ber., 1925, 
58, [B], 1284—1290).—The condensation of cinnamaldehyde with 
acetaldehyde in aqueous-alcoholic solution in the presence of 
sodium hydroxide leads to the production of «-phenyl-A®-penta- 
dien-«-al (styrylacrolein), CHPh:CH-CH:CH-CHO, b. p. 160—162°/ 
20 mm., -phenyl-A**<-heptatrien-a-al, b. p. 190—195°/16 mm., and 
higher aldehydes which are separated from one another by rapid 
fractional distillation during which considerable resinification 
cannot be avoided. «-Phenyl-A*-pentadien-«-al is oxidised by 
silver oxide to styrylacrylic acid, m. p. 164°. It condenses with 
malonic acid in the presence of glacial acetic acid to «-phenylpenta- 
dienylmalonic acid, Ph-[CH:CH],-CH:C(CO,H),, m. p. 210—212° 
(corr., decomp.), the dark yellow, alcoholic solution of which is 
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decolorised by addition of two equivalents of sodium hydroxide; 
the silver salt is described. Di-¢-phenyl-A°v-hexatrienyl ketone, 
m. p. 189—190° (corr.), prepared by the action of sodium hydroxide 
on an alcoholic solution of «-phenyl-A*-pentadien-«-al and 
acetone, gives with hydrogen chloride a dark blue hydrochloride, A, 
with bromine (2 mols.) in chloroform a green bromo adduct, A, and 
with excess of bromine the colourless dodecabromide, C,;Ha20Bryo, 
m. p. 245° (corr. decomp.) after darkening at 234°. Di- -phenyl- 
A®.yentadienylcyclohexanone, m. p. 202° (corr.), gives green and 
red adducts with bromine with elimination of hydrogen bromide and 
an adduct, A, with hydrogen chloride. «-Phenyl-A**-pentadien- 
a-al yields condensation products with p-phenetidine, m. p. 133— 
134° (corr.), p-anisidine, m. p. 143° (corr.), p-aminoazobenzene, 
m. p. I 172° (corr.), II 168° (corr.), phenylhydrazine, m. p. 170— 
172° (corr.), hydrazine, m. p. 207—209° (corr.), and semicarbazide, 
m. p. 207—209° (corr., decomp.) after softening at 210°. 
n-Phenyl-A*‘-heptatrien-«-al is obtained in quantity by the 
condensation of «-phenyl-A**-pentadien-«-al with acetaldehyde. 
It is oxidised by ammoniacal silver oxide to the corresponding 
acid, which becomes partly resinified during the process. Con- 
densation with acetone or cyclohexanone gives resinous products. 
With malonic acid, it yields »-phenyl-A**<-heptatrienylmalonic acid, 
m. p. (indefinite) 195° (decomp.). It yields well-defined compounds 
with p-phenetidine, m. p. I 200° (corr.), II 171° (corr.), p-anisidine, 
m. p. I 205—207°, II 165°, and aminoazobenzene, m. p. I about 
300°, II 251° (corr.). The products of higher b. p. obtained from 
cinnamaldehyde and acetaldehyde contain an aldehyde which 
gives with p-phenetidine a compound, m. p. I 255°, II 201° Ms 
H. W. 


Condensation of Aldehydes with Aminomalononitrile. 
E. GRISCHKEVITSCH-TROCHIMOVSKI and A. S—mMENcov (J. Soc. Phys. 
Chim. Russe Univ. Leningrad, 1924, 55, 547).—When aminomalono- 
nitrile (1 mol.) isolated from the products of the polymerisation of 
hydrocyanic acid, is heated with an aldehyde (1 mol.), the con- 
densation, pro- 
ceeds readily and with good yield. From benzaldehyde in this 
way is obtained the compound CHPh:N-CH(CN),, cinnamon, prism- 
atic crystals, m. p. 190° (decomp.); from salicylaldehyde, the 
compound OH:C,H,°CH:N-CH(CN),, yellowish-green needles, m. p. 
235° (decomp.); and from anisaldehyde, the compound 

yellow crystals, m. p. above 280°. The benzoyl derivative of amino- 
malononitrile, NHBz-CH(CN),, forms yellow crystals, m. p. about 
220° (decomp.). 

These reactions confirm the presence of the amino group in the 
trimeride of hydrocyanic acid. T. 


Oxidations with Ozone. III. Preparation of Methyl- 
vanillin, Piperonal, and Anisaldehyde. E. Brinrer, H. von 
TsCHARNER, and H. Pamuarp (Helv. Chim. Acta, 1925, 8, 406—412; 
ef. A., 1924, i, 290, and this vol., i, 274).—Parallel experiments on 
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the oxidation of isoeugenol and methylisoeugenol in carbon tetra- 
chloride solution at —15° with ozone of 7—9% strength by volume 
show that the yield of methylvanillin is considerably higher than 
that of vanillin, a result in accordance with the observation of 
Fichter and Christen (this vol., i, 813) that in electrolytic oxidation 
of benzene derivatives the resin formation favoured by the presence 
of a phenolic hydroxyl group is checked by alkylation. 

In the preparation of piperonal by ozonation of isosafrole, the 
proportion of ozone actually utilised in oxidation reaches 58-3°/, 
under the most favourable conditions, viz., at the ordinary tem- 
perature with 7°% (vol.) ozone conducted through a carbon tetra- 
chloride solution for 30 mins. Thereby 46% of the isosafrole is 
converted into piperonal. Variation in temperature between —15° 
and +20° is without effect. Increase in time of ozonation lowers 
both efficiency and yield by further oxidation to piperonylic acid. 
In the preparation of anisaldehyde from anethole, increase of time 
has a similar effect due to production of anisic acid. Lowering of 
temperature and raising of ozone concentration, however, exert a 
favourable influence. The highest oxidation efficiency obtained, in 
terms of ozone consumed, reaches 57-2% and at the same time 
55-7% of the anethole is converted into anisaldehyde, when 9-7°%, 
(vol.) ozone is conducted into a carbon tetrachloride solution for 
45 mins. at —15°. p-Tolyl methyl ether resists attack by ozone. 
An unsaturated side-chain, lending itself to ozonide formation in 
the intermediate stage, appears to be an essential for oxidation by 
this medium. M. J. 

Aldoxime Peroxides. III. R. Crusa and E. Parisi (Gazzetta, 
1925, 55, 416—421; cf. A., 1923, i, 579; 1924, i, 52)—From the 
behaviour on decomposition of the aldoxime peroxides, which give 
two sets of products accordingly as the decomposition is uni- or 
bi-molecular in type (A., 1921, i, 113; 1924, i, 1075), the authors 
suggest that these ‘‘ peroxides’ are molecular compounds of un- 
changed oxime with a nitrile oxide, [CHR:NOH][CRiN‘O]. The 
production of «-dibenzenyloxyazoxime in the oxidation of benz- 
aldoxime peroxide (Robin, A., 1919, i, 592) is simply explained on 
this hypothesis. In the decomposition of this peroxide in boiling 
benzene it is now found that 79% of the original oxime is recoverable 
unchanged. Further evidence for the above constitution was 
obtained from quantitative measurements of the products of reduc- 
tion of benzaldoxime peroxide; the amounts of benzaldoxime and 
benzonitrile formed are in agreement with those expected on the 
basis of the formula proposed. F. G. T. 


Constitution of the Dimethyleyclopentanone and Dimethyl- 
cyclohexanone Obtained by Methylation in Presence of 
Sodamide. A. HatiEr and R. CornvuBERT (Compt. rend., 1925, 
180, 1988—1993).—The presence of 1 : 4-dimethylcyclopentan-5-one, 
in the methylation product of 1-methylcyclopentan-5-one is con- 
firmed (cf. A., 1924, i, 1203) by the isolation from the reaction 
mixture, when treated with benzaldehyde, of the aldehyde con- 
densation product of the symmetrical dimethylcyclopentanone. The 
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constitution (I) has been assigned to the compound, by analogy 
with the corresponding compounds prepared by Petrenko-Krit- 
schenko and others (A., 1896, i, 472; 1898, i, 142, 529; 1899, 
i, 440; 1908, i, 560) and by Vorlander and others (A., 1896, i, 546; 
1898, i, 167). 


CH,*CMe—CHPh 
a Sco CH  >CO 
CH,-CMe—CHPh CH,-CMe—CHPh 


Similar compounds are obtained by the condensation of the di- 
methylcyclopentanone with p-tolualdehyde (m. p. 146°), cum- 
aldehyde (m. ‘p. 192°), and anisaldehyde. By treatment of the 
reaction mixture from the methylation of 1-methylcyclohexan-6-one 
with benzaldehyde, the condensation compound (II) of 1: 5-di- 
methylcyclohexan-6-one, m. p. 197—198° (corr.), together with a 
product, m. p. 119—120°, are obtained. L. F. H. 


Constitution of the Dimethyleyclopentanone and Dimethyl- 
cyclohexanone Obtained by Alkylation by the Sodamide 
Method. A. Hatter and R. CornuBEerT (Compt. rend., 1925, 
181, 81—85; cf. A., 1920, i, 390, 441; 1924, i, 1203; and preceding 
abstract).—2-Methylcyclohexanone condenses with benzaldehyde in 
the presence of sodium ethoxide to give the benzylidene derivative, 
m. p. 60° (semicarbazone, m. p. 214—215°), and a small amount of 
a product, m. p. 143—144°. When hydrogen chloride is passed 
into a mixture of 2-methylcyclohexanone and benzaldehyde at —15°, 
the products are the benzylidene derivative and a very viscous 
liquid, b. p. 240—260°/35 mm., from which may be isolated a white 
compound, C,,H,.0,, m. p. 120°, or +C,H,, 91—92° (decomp. ; 
oxime, m. p. 224 996°), identical with the by- product obtained 
from dimethylated cyclohexanone under the same conditions. The 

CH,—CH—CHPh 
structure ote CO O is suggested for this compound. The 
H,—CMe-CH 

of m. p. 148 150° previously obtained from the ethyl- 
ation product of 2- methyloyclohexanone (A., 1920, i, 441) is probably 
similarly derived from 2-methy]l-6- ethylcyclohexanone, the com- 
pound of m. p. 76—78° being the normal benzylidene derivative of 
2-methyl-2-ethylcyclohexanone. In the same way, methyl-n-propyl- 
cyclohexanone yields 6-benzylidene-2-methyl-2-n-propyleyclohexanone, 
m. p. 25°, and a compound, C,,H,,0,, m. p. 136—137°, derived 
from 2- methyl- 6-n-propyle yclohexanone . (Cornubert, unpublished 
work). 

Methylation of 2-methylcyclopentanone by the sodamide method 
gives 95% of 2: 2-dimethyl- and at most 5% of 2: 6-dimethyl- 
cyclopentanone. 2-Methylcyclohexanone similarly yields 80% “ot 
2:2-dimethyl derivative, a little 2: 6-isomeride, and some un- 
changed 2-methylcyclohexanone. 


Conversion of Dialkyleyclohexenones into Dialkylbenzenes. 
E. E. Buatse and (Mutuz.) M. Montacne (Compt. rend., 1925, 181, 
122—124).—-2-Methy]l-3-ethyl-A?-cyclohexenone does not react with 
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saturated aqueous hydrobromic acid at 0°, but when the mixture 
is heated in a sealed tube at 100° dehydration occurs, with almost 
quantitative formation of 1-methyl-2-ethylbenzene (Claus, A., 1887, 
240), b. p. 62—63°/20—21 mm., d}#” 0-8786, n, 1-50198, identified 
further by oxidation to phthalic acid. The only similar reaction 
recorded is Knoevenagel’s conversion of a triphenylcyclohexenone 
into triphenylbenzene by zinc chloride (A., 1895, i, 49). C. H. 


Components of Acetone Oil. H. PrincsHEim and J. Bonp1 
(Ber., 1925, 58, [B], 1409—1416).—Yellow acetone oil, b. p. 130— 
250°, obtained after removal of white acetone oil, b. p. 75—130°, 
and acetone from the product obtained by heating grey acetate, is 
subjected to preliminary fractional distillation with steam. The 
first two fractions gave copious and considerable precipitates with 
sodium hydrogen sulphite, with which the third fraction did not 
react. The last portion was separated by systematic fractionation 
under diminished pressure into the following components: 3: 5: 5- 
trimethylcyclohexanone, b. p. 53-5—54°/11 mm., d”® 0-8919, nj} 
1-4454 ; 2: 4: 4-trimethylcyclohexanone, b. p. 61°/11 mm.., d’* 0-900, 
ns 1-4545; 3:5: 5-trimethyl-A®-cyclohexenone, b. p. 74—75°/11 
mm., d* 0-9228, 1-4766; 3-isopropyl-A?-cyclopentenone, b. p. 
83-5—84-5°/11 mm., d” 0-9378, 1-4788; 1:3: 3-trimethyldi- 
cyclohexenone, b. p. 93-5°/13 mm., d® 0-9754; nj} 1-4918 (semi- 
carbazone, m. p. 121°). B.. W. 


Stereoisomeric Forms of o-Nitrobenzyl Methyl Ketoxime. 
P. W. Neser, K. Hartrune, and W. Ruopp (Ber., 1925, 58, [B], 
1234—1246).—The action of a large excess of fuming nitric acid on 
benzyl methyl ketone at —5° follows a complicated course, giving 
a mixture of products which are roughly separated by treatment 
with alkali hydroxide. The whole of the o-nitroketone is present in 
the insoluble portion, but its isolation therefrom is not directly 
possible. It is therefore treated with hydroxylamine hydrochloride 
and sodium acetate in aqueous-alcoholic cielien from the hot 
solution, o-nitrobenzyl methyl a-ketoxime, m. p. 158°, separates, 
followed at a lower temperature by B-ketoxime, 
m. p. 151° after softening at 148°. The mother-liquors from the 
latter compound contain a mixture of the «- and $-forms which is 
worked up for the individual substances by hydrolysis to o-nitro- 
benzyl methyl ketone (m. p. 25—26°) followed by oximation of the 
latter. The conversion of the labile -form into the «-modification 
is effected by gently heating it above its m. p. or by treating its 
ethereal solution with gaseous hydrogen chloride and subsequently 
decomposing the hydrochloride so obtained. Conversely, an indirect 
transformation of the «- into the $-form is effected by hydrolysis 
of the former followed by oximation in the presence of sodium 
acetate, but not sodium carbonate. The portion of the crude 
product soluble in alkali hydroxide yields benzaldoxime and p-nitro- 
benzaldoxime (benzoyl-p-nitrobenzaldoxime, m. p. 193°, decomposes 
quantitatively at 140—145° into benzoic acid and p-nitrobenzo- 
nitrile, m. p. 149°). In addition, 2 : 4-dinitrobenzy] methyl ketone, 
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m. p. 75°, p-nitrobenzyl methyl ketone, and o- and p-nitrobenzoic 
acids are isolated. The formation of the benzaldoximes in small 
amount is doubtless due to the presence of nitrous acid in the 
fuming nitric acid and the consequent formation and subsequent 
hydrolysis of «-oximino-8-keto-«-o-nitrophenylpropane, m. p. 148° 
(conveniently prepared by the action of amyl nitrite and concen- 
trated hydrochloric acid on o-nitrobenzyl methyl ketone), but the 
production of benzaldoxime in 50% yield by the action of sulphuric 
acid and the quantity of nitric acid required for the introduction 
of one nitro group on benzyl methyl ketone appears inexplicable. 
a-Oximino-$-keto-«-o-nitrophenylpropane is converted into the cor- 
responding hydrazone, m. p. 217°, phenylhydrazone, m. p. 160°, and 
phenylmethylhydrazone, m. p. 117° (converted by boiling acetic 
anhydride into 2-phenyl-4-0-nitrophenyl-5-methyl-1 : 2 : 3-triazole, 
m.p. 165°). o-Nitrobenzyl methyl ketone yields a semicarbazone, m. p. 
205°, and an unstable phenylhydrazone, m. p. (?) 76°. o-Nitrobenzyl 
methyl «-ketoxime is converted by benzoyl chloride in the presence 
of pyridine at 0° into the corresponding benzoate, m. p. 123°, which 
is hydrolysed by alcoholic ammonia at the atmospheric temperature 
to a mixture of the «- and (mainly) 8-oximes, whereas the benzoate 
of the $-oxime, m. p. 74°, is converted under similar conditions 
into the 8-oxime. 

Attempts to elucidate the configuration of the oximes by a study 
of their behaviour towards phosphorus pentachloride in ethereal 
solution were frustrated by the stability of the substances. Cold 
concentrated sulphuric acid effects mainly a partial isomerisation 
of the oximes, whereas either form is converted by the warm acid 
into acet-o-nitrobenzylamide. The «- and $-oximes are converted 
by benzenesulphochloride in the presence of pyridine into the 
corresponding benzenesulphonates, m. p. 91° and 115°, respectively. 
The «-ester is transformed by dilute sulphuric acid in the presence 
of alcohol into acet-o-nitrobenzylamide, whereas the 2-compound 
yields o-nitrophenylacetomethylamide, m. p. 145°. In accordance 
with Meisenheimer’s views, therefore, the configurations 

N-OH HO-N 
are assigned to the «- and -oximes. (The synthesis of o-nitro- 
phenylacetmethylamide by the successive action of thionyl chloride 
and methylamine on o-nitrophenylacetic acid is recorded.) 

The following derivatives of 2: 4-dinitrobenzyl methyl ketone 
are described: oxime, m. p. 140°; hydrazone, m. p. 115°, which is 
transformed by benzaldehyde, aniline, or p-toluidine at 160° into 
5-di-8-2 : 4-dinttrophenylisopropylidenehydrazine; §-chloro-x-2 : 4-di- 
nitrophenyl-A*-propylene, m. p. (indefinite) 85—96°, from the ketone 
and phosphorus pentachloride in the presence of chloroform. - 


Beckmann Transformation. V. Oximes of p-Methoxy- 
benzil. J. MEISENHEIMER, H. Lance, and W. LAMPARTER 
(Annalen, 1925, 444, 94—112).—-In continuance of previous work 
(A., 1924, i, 433) the four mono-oximes and four dioximes of 
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p-methoxybenzil required by the Hantzsch-Werner theory have 
now all been obtained. 

a-Nitro-4-methoxystilbene (A., 1922, i, 177) on heating with 
methyl-alcoholic potassium hydroxide yields «-4’-methoxybenzil-7'- 
oxime-7 : 7-dimethylacetal («,-acetaloxime), CPh(OMe),” 
m. p. 205°, which acetic acid converts into «-4'-methoxybenzil-7’- 
oxime, (a,-monoxime), m. p. 108—110°. 
No crystalline acyl derivative of this oxime could be obtained with 
benzoyl chloride or acetic anhydride and on crystallisation from 
alcohol it is partly converted into the @-form; the transformation 
is complete on treatment with hydrochloric acid. -4’-Methoxy- 
benzil-7'-oxime has m. p. 170°; its acetyl derivative, m. p. 99—100°, 
yields the oxime quantitatively on hydrolysis. On further treat- 
ment with sodium hydroxide and hydroxylamine, both the «-4’- 
methoxybenzil-7-oxime and «-4’-methoxybenzil-7’-oxime are con- 

PhC—C-C,H,OMe 
OH-N N-OH 
206—207°, in 75—80% yield. This dioxime is the least soluble 
of the four isomerides; acetic anhydride converts it quantitatively 
into a diacetyl derivative, m. p. 108°, from which the original dioxime 
is formed on hydrolysis. Moderately concentrated sodium hydroxide 
converts this «-dioxime into a $-isomeride, 6-p-methoxybenzildioxime, 


Ph 
-OH rar , m. p. 176°, the most stable dioxime 


which can be obtained from the other three isomerides, but never 
formed as the primary product in direct oximation. Its diacetyl 
derivative, m. p. 130°, yields the original dioxime on hydrolysis. 
A third dioxime, y-p-methoxybenzildioxime, m. p. 89—91°, is obtained 
on treatment of §-4-methoxybenzil-7-oxime with hydroxylamine 
and sodium hydroxide, whilst 8-4-methoxybenzil-7’-oxime similarly 
yields the fourth (8) dioxime, 5-p-methoxrybenzildioxime, m. p. 114— 
115°. These two dioximes resemble benzil-y-dioxime in their mode 
of formation and properties. In benzene solution, both y- and 
5-dioximes are more or less rapidly converted into the $-dioxime. 
With the y-dioxime the transformation is appreciably more rapid, 
especially in alcohol or ether; in the case of the 5-isomeride, the 
change is quantitative on warming with sodium hydroxide. On 
heating above its m. p., the y-dioxime again becomes solid, owing 
to its conversion into the @-isomeride; the 5-dioxime (which crystal- 
lises with 0-5 mol. of benzene) behaves similarly. On treatment 
with aqueous sodium hydroxide the y-dioxime yields mainly 
the (-dioxime together with about 5% of phenylanisylfurazane, 


NO. Its diacetyl derivative, m. p. 100—102°, on 


verted into «-p-methoxybenzildioxime, , Mm. p. 


OMe-C,H,-C: 


recrystallisation partly undergoes transformation into the B-diacetyl- 
dioxime, whilst hydrolysis with aqueous sodium hydroxide converts 
it into phenylanisylfurazane, with traces of §-p-methoxybenzil- 
dioxime. Similarly, the diacetyl derivative, m. p. 70—80°, of the 
3-dioxime on hydrolysis yields a mixture of furazane (67%) and 
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«-dioxime (23%), if the acetylation is performed at 0°; acetylation 
at the ordinary temperature yields on hydrolysis 59% of furazane 
and 34% of dioxime; whilst boiling with acetic anhydride leads 
to a product yielding on hydrolysis 30—3% of anhydride and 
64% of a-dioxime. These results indicate that transformation to 
the «-dioxime occurs in the acetylation stage and not in hydrolysis. 
Phenylanisylfurazane is produced in 90% yield by heating either 
the y- or the 6-dioxime at 200—220° in alcoholic solution. The 
formation of this anhydride establishes the configuration of the 
y- and 6-oximes as 


N-OH N-OH OH:N OH: 
y-p-Methoxybenzildioxime. 5-p-Methoxybenzildioxime. 


a conclusion which is confirmed by the conversion of the y-dioxime 
on oxidation with sodium hypochlorite into «-phenylanisylfuroxane, 
ee m. p. 106—107°, the 8-dioxime being 
similarly oxidised quantitatively to -phenylanisylfuroxane, 
95—97°. Reduction of the two f 
oN—o— , M. p. uction of the two fur- 
oxanes by Angeli’s method (A., 1892, 1198) at low temperatures 
yields the corresponding y- or 6-dioxime; at higher temperatures 
this is admixed with ®-dioxime. These results confirm the views 
previously expressed (A., 1922, i, 152) on the constitution of the 
oxidation products of oximes. The influence of the methoxy group 
on the stability of these oximes is very pronounced, and it ap 


to repel the hydroxyl group, the «,-oxime, 


being more stable than the «,-oxime, re ¢OMe (cf. 
Ne 
Hantzsch, A., 1891, 439). 

«-4’-Methoxybenzil-7-oxime under the conditions used by Atack 
and Whinyates (T., 1921, 119, 1184), yields a mixture of «- and a 
little 6-diacetyldioxime, thus confirming earlier results (A., 1924, 
i, 432). R. B. 


Dioximes. XXIV. G. Ponzio (Gazzetta, 1925, 55, 311—323). 
—A preliminary account of this work has been already published (cf. 
this vol., i, 8). After crystallisation from ether, chlorophenyl- 
glyoxime (cf. A., 1923, i, 473) has m. p. (decomp.) 198°. 

The diacetyl derivative of the dioxime of dibenzoylglyoxime 
peroxide (cf. A., 1924, i, 56), prepared either from the dioxime or by 
shaking the ethereal solution of the diacetyl compound of chloro- 
phenylglyoxime with 5% aqueous sodium carbonate solution and 
heating the benzene solution with silver benzoate, has m. p. 128°. 

Benzylidenechloroaldoxime, NOH:CPhCl, has m. p. 52° (ef. 
Werner and Buss, A., 1894, i, 585). 

NOH:CPh-C(OH):NOH, prepared by 
the action of sodium acetate on chlorophenylglyoxime in presence 
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of acetic acid or by the action of hydroxylamine on either benzoyl- 
formhydroxamic acid or ethyl «-oximinophenylacetate, forms white 
lamine, m. p. 191° (evolving gas), gives a deep red coloration with 
ferric chloride in aqueous solution, and at 100° attacks nickel with 
liberation of hydrogen and formation of the reddish-brown, amor- 
phous nickel salt. Two forms of hydroxyphenylglyoxime were 
described by Gastaldi (A., 1924, i, 733, 1116) under the name 
benzoylformhydroxamic acid oxime. The sodium salt, 

explodes at about 204°; the potassium salt and the ammonium 
salt, m. p. 177—178° (decomp.), are anhydrous, and the silver salt, 
C,H,0,N,Ag, is stable towards light, but is blackened by boiling 
water and explodes when heated. 

a-Hydroxy-8-p-tolylglyoxime, prepared from chloro-p-tolylgly- 
oxime, is identical with the «-oxime of p-toluoylformhydroxamic 
acid (cf. Gastaldi, A., 1924, i, 1208); the author considers that the 
two supposed oximes of this acid represent one and the same 
compound. 


Anthrone Series. F. Mayer and W. Fiscupacn (Ber., 1925, 
58, [B], 1251—1253).—o-Bromomethylbenzoyl bromide is con- 
verted by aluminium chloride and benzene according to experi- 
mental conditions into phenyl o-benzylphenyl ketone, m. p. 152°, or 
anthrone, m. p. 158°. If chlorobenzene is substituted for benzene, 
3-chloroanthrone, m. p. 142—144°, is obtained, the constitution of 
which is established by its conversion into 3-chlorobenzanthrone 
(cf. Scholl, A., 1922, i, 258). The compound obtained from 2-chloro- 
anthraquinone by Eckert and Tomaschek (A., 1919, i, 163) must 
therefore be 2-, not 3-chlorobenzanthrone. With p-bromotoluene, 
a compound, m. p. 135° after softening, is obtained which is either 
4-bromo-l-methyl- or 1-bromo-4-methyl-anthrone. With toluene, 
p-chlorotoluene, p-dichlorobenzene, and p-dibromobenzene satis- 
factory results could not be obtained. H. W 


Preparation of 2-Aminoanthraquinone from Phthalic 
Anhydride and Chlorobenzene. M. Puitures (Ind. Eng. Chem., 
1925, 17, 721—725).—The reactions involved in this preparation 
have been studied in detail and optimum conditions established. 
Thus the molal ratio of phthalic anhydride to aluminium chloride 
in the first stage should be 1: 1; in the second stage (conversion of 
the chlorobenzoylbenzoic acid into 2-chloroanthraquinone) the 
ratio of the chlorobenzoylbenzoic acid to the sulphuric acid should 
be 1 : 6, and the temperature 150°. In the third stage of conversion 
to 2-aminoanthraquinone, the reaction temperature should be 220°, 
the time 6 hrs., and 15—20 parts of ammonia should be used to 
1 part of 2-chloroanthraquinone. No catalyst is necessary. is 

D. G. H. 

Polyhydroxy- and Polyhydroxymethyl-anthraquinones. 
VI. Syntheses from Opianic Acid and Phenols or Cresols. 
R. A. Jacopson and R. Apams (J. Amer. Chem. Soc., 1925, 47, 
2011—2018).—The following phthalides were prepared by the 
condensation of opianic acid with the appropriate phenol in presence 
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of sulphuric acid (73—95%) (cf. this vol., i, 272): 5 : 6-dimethoxy- 
2-(6’-hydroxy-m- tolyl)phthalide, m. p. 181- 5—183°; 5 : 6-dimethoxy- 
2-(2’-hydroxy-3' : 5'-xylyl)phthalide, m. p. 170—171°: 5 : 6-di- 
methory-2-(2' -hydroxy-5' -nitrophenyl)phthalide, m. p. 269—270°; 
5 : 6-dimethoxy-2-(3’ : 4’-dimethoxypheny]!)phthalide, m. p. 122— 
123°; 5: 
m. p. 171—172°; 5: 6-dimethoxy-2-(4’-hydroxy-m-tolyl)phthalide, 
m. p. 185—186°; and 5: 6-dimethoxy-2-(3' : 5'-dibromo-6'-hydroxy- 
o-tolyl)phthalide, m. p. 205—205-5°. -Bromo-m-cresol and opianic 
acid afforded a mixture of 5 : 6-dimethoxry-2-(5'-bromo-2'-hydroxy- 
p-tolyl) phthalide, m. p. 180—181°, and 5 : 6-dimethoxy-2-(3'-bromo- 
6’-hydroxy-o-tolyl)phthalide, m. p. 270—271° after sintering at 265°. 
Reduction of the phthalides with zinc dust in sodium hydroxide 
solution afforded the following substituted benzylbenzoic acids : 
5 : m. p. 125—126°; 5: 6- 
dimethoxy-2-(3' : 4'-dimethoxybenzyl)-, syrup; 5 : 6-dimethoxy-2-(2’- 
hydroxy-6'-methylbenzyl)-, m. p. 173—175°; 5: 6-dimethoxy-2-(4’- 
hydroxy-3'-methylbenzyl)-, syrup; 5 : 
methylbenzyl)-, syrup; and 5 : 6-dimethoxy-2-(4'-hydroxy-3'-methozy- 
benzyl)benzoic acid (+-H,O), m. p. 105—106°. Solution of the benzyl- 
benzoic acids in concentrated sulphuric acid (the latter being 
diluted to 85% in those cases where sulphonation becomes evident) 
effects conversion into anthrones, of which the following were 
prepared: 1:2: 6: 7-tetramethoxy-9-anthrone, m. p. 153—154°; 
7-hydroxy-1 : 2 : 6-trimethoxy-9-anthrone, 7-hydroxy-1 : 2-dimethoxy- 
6-methyl-9-anthrone, 5-hydroxy-1 : 2-dimethoxy-7-methyl-9-anthrone, 
and 5-hydroxy-1 : 2-dimethoxy-8-methyl-9-anthrone, not purified ; 
the acetyl derivative of the last named, greenish-yellow, has m. p. 
188-5—189°. The anthrones are oxidised to the corresponding 
anthraquinones by chromic acid in acetic acid, the reaction being 
exothermic. The following anthraquinones, all of which are yellow, 
are described: 5-hydroxy-1 : 2-dimethoxy-8-methyl-, m. p. 168— 
169° (acetyl derivative, m. p. 173—1 74°) ; 5-hydroxy-1 : 2-dimethoxy- 
7-methyl-, m. p. 231-5—232-5°; 7-hydroxy-1 : 2 : 6-trimethozy-, 
m. p. 269—270°; 7-hydroxy-1 : 2 dimethoxy- 6-methyl-, m. p. about 
310°; and 1 :2:6:7- tetramethoxyanthraquinone, m. p. 244— 
245°. Demethylation was effected by boiling with hydrobromic 
acid in acetic acid, and acetylation of the resulting hydroxy- 
anthraquinones by boiling with acetic anhydride in presence of 
sodium acetate. The following are described: 1 : 2 : 5-trihydroxy- 
8-methyl-, red, m. p. 301° after decomposing at 290° (triacetate, 
yellow, m. p. 204—205°) ; 2:33:36: 7-tetrahydroxy., m. p. above 330° 
(tetra- yellow, m. p. 239—241°); and 1:2: 7-irthydroxry- 
6-methyl- anthraquinone, orange-red, m. p. above 330° (triacetate, 
yellow, m. p. 232—233°). F. G. W. 


Hystazarindiquinone (2:3:9:410-Anthradiquinone). M. 
TanaKa (Chem. News, 1925, 131, 20—22).—Oxidation of the 
pyridine salt of hystazarin with lead tetra-acetate in glacial acetic 
acid gives 2:3:9:10-anthradiquinone, red needles, darkening 
above 315°. B. F. 
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A New Racemic Menthone and the Two Correspondi 
Menthols. P. Brpos (Compt. rend., 1925, 184, 117—119: 
cf. Godchot andl Bedos, A., 1922, i, 334; 1924, i, 635)—By the 
action of magnesium tsopropyl bromide on the 2-chloro-5-methy]- 
cyclohexanol of b. p. 95—97°/14 mm., there is obtained a menthol 


- (allophanate, m. p. 133°), whilst from the 2-chloro-5-methylcyclo- 


hexanol of b- P- 103—105° /14 mm. results a stereoisomeric menthol 
(allophanate, ™- Pp. 177°), which is also formed by the action of 
magnesium is°Propyl bromide on the oxide of A?-methylcyclo- 
hexene, and thus prepared has b. p. 92°/14 mm., d2 0-901, nz 
1-45786 (phenylurethane, m. p. 109—110°). Attempts to regenerate 
the alcohols fro™ their allophanates with boiling aqueous potassium 
hydroxide yielded in both cases a single urethane, m. p. 117—118°. 
The two menthols are oxidised by chromic acid to a single menthone, 
b. p. 81—82°/13 mm., dj; 0-891, nj} 1-4444, from which no crystalline 
semicarbazone or benzylidene derivative is obtainable. The oxime, 
b. p. 124—125°/10 mm., di; 0-9502, nj} 1-4787, is reduced to a 
merthylamine, b. P: 79—80°/10 mm., 0-849, 1-45116, the 
phenylcarbimide detivative of which melts at 122° and is identical 
with that prepared from either of the two menthols. Reduction 
of the menthone by Various methods gives always the menthol with 
an allophanate of m- P- 177°. 

The existence of the four racemic menthols and the two corre- 
sponding racemic menthones foreseen by theory is thus demon- 
strated. 


8-Methylcamphenilone. S.S. NaMETKIN and L. J. Brrvsova 
(J. Soc. Phys. Chim. Russe Univ. Leningrad, 1924, 55, 525—532; 
cf. A., 1923, i, 1082).—The removal of the elements of water 
from the molecule of 6-methylisoborneol, which is conveniently 
effected by heating the compound with twice its weight of 
sodium hydrogen sulphate in a bath of Wood’s metal at 150°, 
— in two directions, both «- and $-methyleamphenes being 
‘ormed. 

8-Methylcamphenilone (loc. cit.) forms an oxime, C,)>H,,-N-OH, 
m. p. 172°, a hydrazone, C,9H,,-N-NH,, m. p. 85—87°, b. p. 245— 
247°/770 mm., and an azine, C,9H,g-N°N:C,gH,,, m. p. 163—164°. 
Catalytic decomposition of the hydrazone by heating it in a sealed 
tube with absolute alcohol and sodium (cf. Kijner, A., 1911, i, 678) 
yields 8-methylcamphenilan, C,)H,;, which forms a highly volatile, 
crystalline mass, m. p. 116—117°, with a strong camphor odour. 
Reduction of 8-methyleamphenilone in alcoholic solution by means 
of sodium gives §-methylcamphenilol, C,)H,,-OH, which forms a 
camphor-like mass with an odour recalling borneol; and yields a 
phenylurethane, C, )H,,-O-CO-NHPh, m. p. 104—105°, and a 
hydrogen phthalate, C, m. p. 174—175°. 
When dehydrated by means of phosphorus pentachloride, 6-methyl- 
camphenilol gives a mixture of hydrocarbons, C,,H,,, from which 
was a small proportion of a crystalline compound, m. p. 
about 1T0—112°, having the odour of a saturated, dicyclic hydro- 
carbon. 
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Structure of isoCamphenilone. §&. 8. Namerxin (J. Soc. 
Phys. Chim. Russe Univ. Leningrad, 1924, 55, 533—538).—It 
seems probable that Nametkin and Chuchrikova’s isocamphenilone 
(A., 1915, i, 701) is identical with Komppa and Hintikka’s fencho- 
camphorone (A., 1912, i, 278), the disparity between the physical 
constants of the two compounds being due to contamination of 
the fenchocamphorone by camphenilone (cf. Komppa and Roschier, 
A., 1922, i, 1167). 


8-Camphorylpropionic Acid and the Inner Anhydride of 
y-Borneolpropyl Alcohol. H. Rupr and E. Tscuopp (Helv. 
Chim. Acta, 1925, 8, 351—357).—$-Camphorylidenepropionic acid 
(A., 1917, i, 141) (hydrobromic acid additive compound, m. p. 
112° decomp.) and its sodium salt are unattacked by hydrogen 
in presence of nickel, whilst the ethyl ester is reduced to that of 
8-camphorylpropionic acid, m. p. 63—64°, b. p. 198—199°/10 mm. 
(ethyl ester, b. p. 169—170°, chloride, b. p. 142—144°, amide, m. p. 
97—98°). Further reduction with sodium in alcohol yields 


y-borneolpropyl. alcohol, CH CH, CH, CH,OH p. 76°, 


b. p. 176—177°/10 mm., and , brnaoropini acid, 
m. p. 82—83°. Direct stiles of the ester of 8-camphorylidene- 
propionic acid in this way yields a mixture of the alcohol and 
the y-lactone of ®-hydroxycamphorylpropionic acid (A., 1917, 
i, 141). Distillation of 8-borneolpropionic acid with 10% sulphuric 
acid yields the 38-lactone, b. p. 167—168°/12 mm. On a single 
occasion, treatment of the latter with alkali and subsequent acidific- 
ation, instead of regenerating the lactone, gave an isomeride, m. p. 
111—112°, of 8-borneolpropionic acid. With phosphorus tri- 
bromide, y-borneolpropyl alcohol yields a bromohydrin, b. p. 142— 
144°/12 mm., converted by alcoholic potassium hydroxide into 


an inner ether, b. p. 108—109°/12 mm., 


0-9709, 1-48386, [a]? —0-59°, distilled over metallic sodium 
without decomposition, better prepared by steam distillation of 
the glycol with dilute sulphuric acid. Treatment with hydro- 
bromic acid gives a compound, b. p. 144—146°, different from the 
above bromohydrin. M. J. 


Preparation of Active isoBorneol. G. Vavon and P. 
PzIGNIER (Compt. rend., 1925, 181, 183—184).—The mixture of 
borneol and isoborneol obtained by oxidising the magnesium 
derivative of pinene hydrochloride at low temperatures is con- 
verted into a mixture of phthalates from which the greater part 
of the bornyl ester is removed by a partial hydrolysis, the iso- 
bornyl ester recrystallised, and the isoborneol isolated. 

A purer product is obtained when d-camphor is hydrogenated 
with an active platinum catalyst in acetic acid solution, the product 
being a mixture of isoborneol and borneol (9 : 1) with a saturated 
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hydrocarbon, CoH. isoBornyl phthalate is isolated, having 
[%]57g9 —85° 20° in ethyl alcohol, and isoborneol having [a],,., 
—35° 40’. The products from pinene had slightly lower rotations 
attributed to slight racemisation of the latter (cf. A., 1923, i, 1215). 
G. M. B. 


Pinane. P. Lirp (Ber., 1925, 58, [B], 1417).—The differences 
between the dihydropinenes obtained by hydrogenation of pinene 
under various conditions have led Zelinski to the supposition that 
in certain circumstances the tetramethylene ring of the system 
may become isomerised to the trimethylene ring (cf. this vol., i, 821). 
According to Lipp, however (A., 1923, i, 1214), it is more probable 
that these differences are due to stereoisomerism of the pinanes; 
support of the hypothesis is found in the fact that a new asym- 
metric centre is developed during the hydrogenation of pinene, 
thus giving the possibility of formation of diastereoisomerides. 

H. W. 

Pinene. I. Action of the Pinenes on certain Compounds 
Capable of Yielding Hydrogen Halides. I. L. Konpaxkov and 
S. (Bull. Soc. chim., 1925, [iv], 37, 726—742)._4-, l-, 
and dl-Pinene when heated with the halogen hydracid salts of 
various amines, alkaloids, ammonia, or of certain hydrocarbons 
are converted into the corresponding pinene hydrohalide. The 
rapidity of the reaction varies with the base or hydrocarbon used 
and with the temperature. Thus /-pinene and camphene hydro- 
chloride at 160° in 1 hr. give a 35% yield of l-pinene hydrochloride 
together with some nearly pure camphene and a little viscous 
product. Similarly, d-pinene yields dl-camphene, a little d-bornyl 
chloride, pinene hydrochloride, and viscous products. Camphene 
hydrobromide yields the corresponding products. Camphene 
hydriodide and d-pinene at 160° yield d-pinene hydriodide, m. p. 
—4°, d'7> 1-4630, [«]p +36-3°. /-Pinene hydriodide, m. p. —4°, 
d'8 ]-4635, —33-5°, and r-pinene hydriodide, m. p. —5:5°, 
b. p. 108—109°/11-5 mm., d'7* 1-4630, were similarly obtained. 
Trimethylethylene hydrochloride (amyl chloride) behaves similarly, 
yielding at 160° the pinene hydrochloride and trimethylethylene, 
together with amylene and sesquiterpenes. With the correspond- 
ing hydrobromide, reaction is incomplete at 130°, but diamylene, 
limonene, and sesquiterpenes are formed as secondary products, 
whilst the reaction with trimethylethylene hydriodide yielded the 
dihydriodides of dipentene. In the reaction with organic bases, 
the detection of the primary reaction products is more difficult 
owing to the increased possibilities of isomerisation. Trimethyl- 
amine hydrochloride and French essence of turpentine at 160° 
yield trimethylamine, camphene, dipentene, and /-pinene hydro- 
chloride; with the hydrobromide and hydriodide of this base, 
corresponding products were obtained at 190° and 175°, respec- 
tively. ‘Triethylamine hydrochloride and l-pinene at 160° yield 
triethylamine and /-pinene hydrochloride, but these two compounds 
at once react, yielding camphene. Aniline hydrochloride and 
I-pinene at 160° yield aniline, camphene, and limonene; with 
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pyridine hydrochloride, /-pinene hydrochloride can be isolated 
together with camphene and a mixture of hydrocarbons probably 
containing dipentene. With cocaine hydrochloride or with quinine 
hydrochloride or hydrobromide the proportion of viscous products 
is considerable, and the presence of benzoic esters hinders the 
isolation of pinene hydrochloride. Camphene is formed with 
dipentene, terpineol, and polyterpenes. The hydrochloride and 
hydrobromide of morphine similarly yield considerable amounts 
of polyterpenes and the pinene hydrohalide was only indicated by 
the isolation of camphene. Hydroxylamine hydrochloride at 160° 
with d- and /-pinene yields the corresponding pinene hydrochloride, 
with dipentene, polyterpenes, and camphene. With ammonium 
halides at 160—190°, no pinene hydrohalide was produced, but 
its formation was indicated by yields of camphene together with 
polyterpenes. R. B. 


Isomeric Transformations. IV. Anomalous Hydration 
of Pinene Oxide. S. S. NameEeTxKIN and A. G. Jarcreva (J. Soc. 
Phys. Chim. Russe Univ. Leningrad, 1924, 55, 521—524).—The 
formation of sobrerol by the hydration of pinene oxide (cf. Prile- 
schaéev, A., 1910, i, 86) appears to be the result of the preliminary 
rearrangement of the pinene oxide into pinol, which normally 
yields sobrerol on hydration. It is, indeed, found that if the 
hydration of pinene oxide is effected in absence of acid, the oxide 
being merely heated with water at 115—120°, the products contain 
pinol as well as sobrerol. This isomerisation of «-oxide (pinene 
oxide) into y-oxide (pinol) is doubtless occasioned by the peculiar 
structure of the former, which includes two internal rings of slight 
stability and would naturally undergo isomerisation into the 
simpler and more stable system represented by the pinol molecule. 
Further, in the autoxidation of pinene in presence of water, giving 
sobrerol, the fixation of oxygen takes place first at the double 
linking and yields a compound of peroxidic type, possibly the 

inene peroxide formed in absence of moisture (cf. Engler and 

Jeissberg, A., 1899, i, 221). When water is present, this peroxide 
loses part of its combined oxygen and undergoes rearrangement 
to pinol, which then forms sobrerol. 


Ethers of Salicin. G. ZempLtin and G. Braun (Ber., 1925, 

58, [B], 1405—1409).—Tetra-acetylchlorosalicin, 

m. p. 159°, [«]? +16-5° in chloroform, is prepared in 40% yield by 
the action of phosphorus pentachloride on salicin tetra-acetate. 
Tetra-acetylbromosalicin is transformed by silver oxide and methyl 
alcohol into tetra-acetylsalicin methyl ether, m. p. 142°, [«]i} —21-36° 
in chloroform. Tetra-acetylsalicin allyl ether, m. p. 139-5°, [a]f 
—21-36° in chloroform, is oxidised by perbenzoic acid in the presence 
of chloroform to tetra-acetylsalicin ®y-dihydroxypropyl ether, m. p. 
146°, [a]? —24-3° in chloroform, seal is converted by bromine into 


tetra-acetylsalicin By-dibromopropyl ether, m. p. 124°, [a] —16-07° 
in chloroform. The latter compound is converted by silver acetate 
into the corresponding, non-crystalline hexa-acetate, which is 
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probably a mixture of isomerides. Tetra-acetylsalicin benzyl ether, 
m. p. 94-5—95°, [«]}} —26-7° in chloroform, and tetra-acetylsalicin 
phenyl ether (from the bromo compound, silver oxide, and phenol 
in the presence of benzene), m. p. 161°, [a]i§ —29-33° in chloroform, 
are also described. H. W. 


Ss hanthin. VII. The Double Bond of Strophanthidin. 
W. A. Jacoss and A. M. Cortis (J. Biol. Chem., 1925, 64, 383— 
389; cf. A., 1924, i, 867, 1331).—The acids obtained by hydrolysis 
of isostrophanthidin and its oxidation products, of dihydro- 
strophanthidin, and of the ethylal of oxidodianhydrodihydro- 
strophanthidin readily revert to the corresponding lactones on 
treatment with mineral acid; the same is not true of corresponding 
derivatives of strophanthidin; further, the ethylal of oxidodian- 
hydrostrophanthidinic acid forms an oxime, whereas the corre- 
sponding dihydro derivative does not. It therefore appears that 
strophanthidin and its derivatives are lactones of a y-keto-acid 
with the double bond within the lactone ring, and that the change 
to isostrophanthidin probably involves a shifting of the double 
bond to a position outside the lactone ring. The hydrolysis pro- 
duct of the acid, C,,H;,0,, obtained by the oxidation of stroph- 
anthidin (A., 1924, i, 65) does not form an oxime; the keto group 
in the acid formed from this by further oxidation is therefore a 
true result of oxidation as previously concluded. 

Dianhydrostrophanthidinic acid, obtained either by alkaline 
hydrolysis of dianhydrostrophanthidin or by acid hydrolysis of 
the ethylal of oxidodianhydrostrophanthidinic acid, has m. p. 
217—219°, [«}} —176° in chloroform and alcohol; it gives an 
oxime, m1. p. 170—172° (efferv.). The acid obtained by the hydro- 
lysis of the ethylal of oxidodianhydrodihydrostrophanthidin 
reverted to the lactone even during recrystallisation; precipitated 
in the cold with acetic acid it formed needles, m. p. T é 


Digitonin and its Degradation Products. A. Winpavs and 
U. Witterpine (Z. physiol. Chem., 1925, 143, 33—47).—No method 
appears to be available for the preparation of digitonin (cf. A., 
1922, i, 848) free from gitonin; digitogenin, however, can be 
readily purified through its triacetyl derivative. 

It is now thought that oxydigitogenic acid is an «-ketotricarboxylic 
acid. When it is heated with concentrated sulphuric acid, carbon 
monoxide is evolved in an amount equal to about 30% of that 
calculated for 1 mol. Digitoic acid does not undergo an analogous 
decomposition; this acid is therefore probably a 8-keto-acid. 

When dimethyl digitogenate is distilled in a vacuum, it is 
transformed into the isomeric digitoic acid dimethyl ester. Tri- 
methyl oxydigitogenate, on the other hand, when submitted to 
the same treatment, loses 1 mol. of methyl alcohol and passes 
into an enol-lactone, C.g,Hy)O., m. p. 153°, from which oxydigitogenic 
acid can be again produced by hydrolysis. Apparently the keto 
group can pass into the enol form and is situated in the y or 4 
position to a carboxyl group. Digitic acid trimethyl! ester distils 
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without decomposition in a vacuum; the keto group has evidently 
lost its power of enolisation. 

The acid (A) obtained by Kiliani (cf. A., 1919, i, 90) by the 
energetic oxidation of digitogenic acid with chromic acid is a 
pentabasic acid and has the formula C,,H,,0,. and not that 
(C,,H,,0,) attributed to it by Kiliani. On heating with acetic 
and hydrochloric acids it loses carbon dioxide with the formation 
of a tetrabasic acid, C,;H,,0; 9, m. p. 265—267° (tetramethyl ester, 
m. p. 125°, contains one hydroxyl group). In addition to the 
acid A, an acid (B), C,,H,,0, (trimethyl ester, m. p. 173—174°), 
is formed during the oxidation of digitogenic acid. Acid hydrolysis 
of the ester of this acid gives a monobasic acid-ester, 

m. p. 125°, and a dibasic acid-ester, C.,H,,0,(OMe),H,O, m. p. 201°. 
A third acid (C) produced during the oxidation of digitogenic acid 
was regarded by Kiliani as ethylsuccinic acid; this has now been 
identified as «-methylglutaric acid. The structural formule 
employed in the original to illustrate the above degradation of 
digitogenin are expressly stated to be of a hypothetical — 


Dyes from Fungi. II. Dyes from Dermocybe sanguinea, 
Wulf. F. K6éet and J. J. Postowsxy (Annalen, 1925, 444, 1—7). 
—Treatment of the dried fungus with alcohol gives a solution 
which on evaporation yields a residue consisting of an orange- 
yellow dye and a red dye, 3% and 0:-2—0-4%, respectively, of the 
dry material. The mixture is separated by means of aqueous 
pyridine, in which the yellow dye, 1 : 6: 8-trihydroxy-3-methy]l- 
anthraquinone (emodin) is insoluble (cf. Eder, A., 1924, i, 185; 
1925, i, 562). The triacetyl derivative has m. p. 196—197°. The 
violet-red filtrate on acidification gives brown flakes from which 
by means of chloroform a compound which has been named 
dermocybin, C,,H,,0,, m. p. 228°, red crystals, is obtained. The 
spectrum in concentrated sulphuric acid has a broad band at 
596-8—501-8, and on strong dilution at 587°6—540-0. Wool 
mordanted with chrome is dyed a violet-red. The tetra-acetyl 
derivative, yellow needles, has m. p. 182°. On reduction with 
zinc dust dermocybin yields 8-methylanthracene. On demethyl- 
ation by means of concentrated sulphuric acid it gives a compound, 
C,;H,,0,, m. p. 289°, as a glistening red, crystalline powder, which 
dyes mordanted wool the same shade as the parent substance. 
Dissolved in aqueous aluminium sulphate this compound gives a 
fluorescent solution having a spectrum with 4 bands. Evidence 
is given to show that dermocybin is a tetrahydroxymethoxy-8- 
methylanthraquinone. It is very similar to, but not identical 
with, the dyes in the fungus Dermocybe cinnabarina. A. C. 


Some Substances Analogous with Graphite. R. Crusa 
(Gazzetta, 1925, 55, 385—389; cf. A., 1922, i, 1057).—An ampli- 
fication of a previous note. Tetraiodothiophen, when heated in a 
. elésed tube, decomposes at about 230° with elimination of iodine. 
The iodine is lost progressively, the ratio of sulphur to iodine in 
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| the product rising from 1-1 to 3-6 as the temperature of heating is 
ti increased from 340° to 490°. At incipient red-heat, in an inert 
atmosphere, the compound (C,S),, previously reported, is obtained. 
This substance has a high adsorptive power, and when heated in a 
sealed tube with water liberates hydrogen sulphide. It has d 2-03— 
2-77, and a high electrical resistance. The analogous “furan 
graphite ’’ was prepared by heating tetraiodofuran, prepared from 
tetra-acetoxymercurifuran. Heating hexaiodobenzene in a sealed 
tube at 400° gave a black substance still containing 46% of iodine, 
which was converted at incipient red-heat into a “ graphite ”’ with 
an electrical resistance about six times that of Ceylon graphite. 


Configuration of Nicotine. Optically Active Hygrinic 
Acid. P. Karrer and R. WipmerR (Helv. Chim. Acta, 1925, 8, 
| 364—368).—A method of oxidising nicotine is described whereby 
the pyridine ring instead of the pyrrolidine ring is destroyed and 
hygrinic acid is obtained for the first time in en active form. 
fT Addition of methyl iodide to the pyridine nitrogen atom is followed 
| by treatment with potassium ferricyanide yielding N-methylnicotone 
(I or II), m. p. 80°, b. p. 143—145°/1 mm., [«]p —55-87°. This 


| 

| H,-CH, -CH, 

(I.) oof (il.) 
NMe 


NMe NMe NMe 

compound is oxidised by chromic acid to J-hygrinic acid, which 
(+1H,O) has m. p. 116°, [«]) —80-12°. Dehydration does not 
take place except at a temperature involving partial decomposition. 
Treatment of the acid with methyl iodide and silver oxide yields 
l-stachydrine, identical with the natural product and alternatively 
prepared by methylation of naturally-occurring /-proline. All three 
natural products, /-proline, /-stachydrine, and /-nicotine, have there- 
fore the same configuration. It becomes increasingly probable that 
| all natural products possessing a single asymmetric carbon atom 
and containing an amino or hydroxyl group have the same l- 
configuration (cf. A., 1924, i, 1173, and T., 1918, 113, 526). M.J. 


Amorphous Quinine Iodobismuthate. M. Francois and 
L. Szaurn (J. Pharm. Chim., 1925, [viii], 2, 59—69).—Quinine 
todobismuthate, Co)H,,0,N.,2H1,2Bil,, is a bright red, amorphous 
precipitate obtained by addition of potassium iodobismuthate to a 
solution of quinine hydrochloride. Crystallisation from concen- 
trated hydrochloric acid yields garnet-red crystals of the formula 
Cy G. M. B. 


Hydrogen-ion Concentration of Some Injection Liquids. 
Influence of Sterilisation. L. Roy (J. Pharm. Chim., 1925, 
[viii], 1, 525—532).—Cocaine hydrochloride, novocaine, and stovaine 
in solution show a diminution of pg on sterilisation by heating (at = 
100° and upwards) or tyndallisation (at 60° or 70°). There oceurs 
a slight decomposition (about 1°), apart from the normal hydrolysis ~ 
into acid and base which may be detected in the unsterilised solution. . 
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As a result of this decomposition, cocaine hydrochloride gives 
traces of benzoic acid and methyl alcohol, novocaine traces of 
benzoic acid and ammonia, and stovaine traces of benzoic acid. 
The diminution of pg and the degree of decomposition increase 
with temperature; in alkaline glass, the diminution of pg is less, 
but the degree of decomposition greater, than in neutral glass. 
Similar changes in pg are found for atropine sulphate. B. F. 


Alkaloids of Corydalis cava; Corybulbine and isoCory- 
bulbine. E. Spiro and A. Doprowsxky (Ber., 1925, 58, [B), 
1274—1284).—Since corybulbine and isocorybulbine are converted 
by nascent diazomethane into corydaline (I), it follows that they 
differ from the latter only in the replacement of one methoxyl 
group by hydroxyl. The ethyl ethers of corybulbine and iso- 
corybulbine are transformed by drastic oxidation into the methyl 
ethyl ether of nor-m-hemipinic acid, which is characterised as the 
ethylimide, m. p. 205°, so that the two alkaloids differ only in the 
relative positions of the hydroxyl and methoxyl groups in nucleus 
A. The synthesis of the acid is effected in the following manner. 
3-Methoxy-4-ethoxybenzaldehyde is condensed with nitromethane 
to w-nitro-3-methoxy-4-ethoxystyrene, m. p. 149°, which is reduced 
by zinc dust and acetic acid to the corresponding oxime and thence 
by sodium amalgam and acetic acid to $-amino-a«-3-methoxy-4- 
ethoxyphenylethane, b. p. 153—156°/10 mm. (picrate, m. p. 181— 
182°; benzoyl compound, m. p. 99—100°; m-nitrobenzoyl derivative, 
m. p. 114°). The amine is converted by successive treatment with 
anhydrous formic acid and phosphoric oxide into 6-methoxy-7-ethoxy- 
3 : 4-dihydroisoquinoline, m. p. 84—85° (picrate, m. p. 206°), which 
is oxidised to the methyl ethyl ether of nor-m-hemipinic acid. 
Alternatively, 4-methoxy-3-ethoxybenzaldehyde is condensed with 
nitromethane to w-nitro-4-methoxy-3-ethoxystyrene, m. p. 134°, which 
is reduced through the corresponding oxime to 8-amino-«-4-methoxy- 
3-ethoxyphenylethane, b. p. 162—165°/13 mm. (carbonate; picrate, 
m. p. 184—185°; additive compound with trinitro-m-cresol, m. p. 
171—172°; nitrate, m. p. 136—138°; benzoyl derivative, m. p. 
117-5—118°). Treatment of the amine with formic acid and 
phosphoric oxide gives 7-methoxy-6-ethoxy-3 : 4-dihydroisoquinoline, 
m. p. 72° (picrate, m. p. 195°), which is oxidised to the methyl 
ethyl ether of nor-m-hemipinic acid. The isolation of the same 
acid from either isoquinoline derivative places beyond doubt the 
structure of the latter and the ring closure of the amine in the para 
position to an alkoxyl group. 
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Further insight into the constitution of the alkaloids is afforded 
by the observation that corybulbine ethyl ether is converted by 
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gentle oxidation into 7-methoxy-6-ethoxy-1-keto-1 : 2:3: 4-tetra- 
hydroisoquinoline, whereas under similar conditions isocorybulbine 
ethyl ether yields 6-methoxy-7-ethoxy-1-keto-1 : 2 : 3 : 4-tetrahydro- 
isoquinoline. The constitutions (IL) and (III) are therefore assigned 
to corybulbine and tsocorybulbine. The isoquinoline compounds 
are synthesised in the following manner. $-Amino-«-3-methoxy-4- 
ethoxyphenylethane is treated with ethyl chloroformate and the 
product is converted by phosphoryl chloride in the presence of 
xylene at 140° into 6-methoxy-7-ethoxy-1-keto-1 : 2: 3 : 4-tetrahydro- 
isoquinoline, m. p. 195-5°. Similarly, ®-amino-«-4-methoxy-3- 
ethoxyphenylethane gives successively the carbethoxy derivative, 
m. p. 53—54°, and 7-methoxy-6-ethoxy-1-keto-1 : 2: 3 : 4-tetrahydro- 
isoquinoline, m. p. 175°. The closure of the ring in the para position 
to an alkoxyl group in each case is established by the oxidation of 
either isoquinoline derivative to the methyl ethyl ether of nor-m- 
hemipinic acid. 

Corydaldine (cf. Dobbie and Lauder, T., 1895, 67, 20) is prepared 
synthetically by the successive action of ethyl chloroformate and 
phosphoryl chloride on homoveratrylamine. Norhydroxyhydr- 
astinine, m. p. 181—182°, identical with the product obtained from 
berberine (Perkin, T., 1892, 57, 991), is prepared similarly fro 
homopiperonylamine. H. W. 


Synthesis of y-Ephedrine. E. Spirn and G. (Ber., 
1925, 58, [B], 1268—1271).—Phenylethylearbinol is conveniently 
converted by boiling acetic anhydride and phosphoryl chloride into 
«-phenyl-A*-propene, which, with bromine, gives «$-dibromo-z- 
phenylpropane, m. p. 66°. The latter compound is transformed by 
methyl alcohol at 100° into §-bromo-a-methoxy-«-phenylpropane, 
b. p. 119—121°/10 mm., which with methyl-alcoholic methylamine 
at 100° yields @-methylamino-«-methoxy-«-phenylpropane, b. p. 
105—110°/11 mm. Hydrolysis of the latter compound yields 6- 
methylamino-«-hydroxy-«-phenylpropane, m. p. 118°, the identity 
of which with r-y-ephedrine is established by direct comparison of 
the bases, their hydrochlorides and “ abnormal” chloroaurates, 
and by resolution of the synthetic base with /-tartaric acid, leading 
to the isolation of d-w-ephedrine identical with the natural ~— 


Alkaloids of Ipecacuanha (Uragoga ipecacuanha). IV. 0. 
KELLER and X. BERNHARD (Arch. Pharm., 1925, 263, 401—424; 
ef. A., 1914, i, 428; 1917, i, 409)—Emetine is obtained as a white 
powder, m. p. 68°, from ether. The hydrobromide, 
crystallises +3H,O, m. p. 247°, and also +4H,O. Exhaustive 
methylation of emetine yields trimethylemetinedi-todide, 

m. p. 222° (identical with the N-methylemetine methiodide of Carr 
and Pyman, T., 1914, 105, 1591), whilst methylation of cephzline 
gives a different, alkali-soluble substance, C,.H;90,N,1,,3H,O (chloro- 
platinate described), the free hydroxyl group having remained 
unmethylated. The results of the zinc dust distillation previously 
described are confirmed. The “ base X,” from pure emetine or 


| 
| 
| 
| 
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from its methylation product and also from cepheline, resembles 
trimethylamine closely in its chloroaurate, m. p. 244°, and chloro- 
platinate, m. p. 240—241°, but differs from it in odour and in 
solubility in aqueous alkali. The production of guaiacol from both 
cepheline and pure emetine is proved conclusively. The paper 
contains an extensive review of the work of other investigators, 
and, incidentally, a detailed description of the microchemical 
appearance and m. p. of the chloroaurates and chloroplatinates of 
mono-, di-, and tri-methylamine. G. M. B. 


Azo Dyes from Alkaloids of Ipecac[uanha] Root and their 
Identification by Means of the Spectroscope. 8S. PALKIN and 
H. Wates (J. Amer. Chem. Soc., 1925, 47, 2005—2010).—The 
phenolic portion of ipecacuanha alkaloids affords, when coupled 
with p-nitrodiazobenzene by the method previously described 
(A., 1924, ii, 630), a dye, the portion of which soluble in amy] alcohol 
shows maximum absorption at 6100 (blue), 5525 (purple), and 
5250 A. (red), in acetone, alcohol, and water, respectively. The 
non-phenolic portion affords similarly a dye showing maximum 
absorption at 6275 (bluish-green), 5900 (dark blue), and 5700 A. 
(royal purple), in the corresponding solvents. The former is 
derived from cepheline, the latter from emetamine. ([Cf. B., 1925, 
689. ] F. G. W. 


Lobelia Alkaloids. II. H. Wreranp, C. Scuépr, and W. 
HERMSEN (Annalen, 1925, 444, 40—68; cf. A., 1921, i, 802).— 
Two further alkaloids have now been isolated from the Lobelia 
plant, lobelanine and lobelanidine, the former being, after lobeline, 
the most abundant in the leaves. Lobelanine, C,,H,,O,N, is a 
tertiary base containing two ether linkings, a conclusion reached 
from its conversion on reduction with sodium amalgam in acetic 
acid into lobelanidine, C,,H,,O,N, which contains two hydroxyl 
groups, whereas lobelanine contains none. Lobelanine is quan- 
titatively oxidised by permanganate to give 2 mols. of benzoic 
acid, indicating the presence of two unsubstituted benzene rings. 
When heated alone or in presence of benzoic or dilute hydrochloric 
acid, lobelanine affords acetophenone. Fluorene and methyl- 
amine are also produced in the last case, and this decomposition 
may be represented, 
although only about 50% of the theoretical quantity of methyl- 
amine is produced and considerable amounts of basic products. 
Similarly, if lobelanine is heated with alcoholic potassium hydr- 
oxide, 70—80°% of the theoretical amount of methylamine is 
formed, together with benzhydrol (corresponding with the fluorene) 
and phenylmethylearbinol. Since the latter substance arises by 
reduction of the acetophenone first formed under the conditions 
of the alkali fusion (cf. Montagne, A., 1917, i, 35), this decom- 
position may be expressed, C,.H,,O.N=C,H,O+C,,H,,0+ 
NH,Me. The above results suggest that the third benzene ring 
arises in the decompositions, through the opening of the ether 
bridge and splitting off of methylamine, a hydroaromatic ring being 
thus converted into an aromatic ring, as would be the case with 
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structure (I). Although this structure is in accord with the results 
of the decomposition of lobelanine with acid and alkali, it involves 


CH, 0 CH, 
CHPh-C CH: CHPh CH,PhCOH CH, 
| | | | 
O° CH, CH CH, CH, CH-NMe-CH,-CHPh-OH 
.) CH, (IL) 


the analogous structure (II) for lobelanidine, in which the presence 
of a secondary hydroxy] group does not agree with the great stability 
of the base towards oxidising agents, behaviour which points to 
the presence of two tertiary hydroxyl groups. Moreover, lobel- 
anidine yields a quaternary ammonium base which is very stable 
and does not undergo the usual Hofmann degradation. Similarly, 
the parent base, lobelane, C..H,N, obtained from lobelanidine 
by reduction of the dichloro derivative, C.,H,,NCl,, which should 
have the structure (III), yields an extremely stable methiodide 
CH,Ph-CH< >CH-NMe-CH,CH,Ph, (12) 
2 2 

which does not decompose either into benzyl-N-dimethylcycio- 
hexylamine and styrene or into benzylcyclohexene and §-phenyl- 
ethyldimethylamine. Since, however, both «- and §-phenylethy]l- 
cyclohexyldimethylammonium hydroxides undergo normal degrad- 
ation in accordance with von Braun’s rule (A., 1924, i, 632) it is 
improbable that lobelanine and lobelanidine possess the structures 
(I) and (II) unless the benzyl group exerts a stabilising influence 
on the molecule in the Hofmann degradation. Accordingly, formule 
(IV) and (V) are proposed for lobelanine and lobelanidine. In 
these, the portion of the molecule readily split off as aceto- 
phenone is linked up through carbon and not through nitrogen as 
originally suggested. 


HPh H,Ph H,Ph 
.OH -OH 

H, H, H, H, Hi, 

IV.) H H CH, (V.) H-NMe-CH (VI.) 
SG 

e 

CPhMe CH,°CMePh-OH CMePh 


Lobeline (A., 1921, i, 802) will then be represented by (VI), 
since, when reduced (2H) with sodium amalgam in acetic acid, 
it is converted into lobelanidine, a result which leads to the formula 
C,.H,,0,N for lobeline in place of that previously given (loc. cit.). 
The presence of the tertiary hydroxyl group is confirmed by the 
preparation of a benzoate, and of a chloride. The alcoholic mother- 
liquors from the lobenanidine nitrate contain a fourth alkaloid, 
isolobelanine, 


it 

| 

| 

| 

| 

| 
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[With C. Scuépr.}—Lobelanine is isolated from the alcoholic 
mother-liquors after removal of the lobeline by neutralisation 
with alcoholic hydrochloric or hydrobromic acid and purification 
of the salt by recrystallisation. Lobelanine, colourless needles 
or rosettes, m. p. 99°, is optically inactive, and yields a colourless 
chloroplatinate and chloromercurate. With Fréhde’s reagent, it 
gives a brownish-yellow colour. The hydrochloride (two forms), 
m. p. 188°, hydrobromide, m. p. 188°, hydriodide, m. p. 169—172° 
(in decreasing order of solubility), nitrate, m. p. 153—154°, and 
perchlorate are described. Benzoyl chloride, nitrous acid, diazo- 
methane, palladium black and hydrogen, and hydriodic acid are 
without action. Nitric acid (d 1-4) produces partial oxidation to 
benzoic acid. 

[With W. Hermsen.]|—The mother-liquors from the lobelanine 
hydrochloride are diluted with water, the alcohol and ether distilled 
off, the lobelanidine is precipitated as nitrate, and recrystallised. 
Lobelanidine, colourless, prismatic lamina or scales, m. p. 150°, 
is optically inactive and distils unchanged in a high vacuum. It 
is only slightly attacked by chromic or fuming nitric acids. The 
hydrochloride, m. p. 135—138°; hydrobromide, m. p. 188—190°; 
diacetyl derivative (acetate, m. p. 75°, hydrochloride, C.,H,,0,N,HCI, 
m. p. 214—215°), and dibenzoyl derivative, m. p. 109—110° [hydro- 
chloride, C,,H,,0,N,HCl, m. p. 239—240° (decomp.)], are described. 
Methyl iodide in benzene at 100° yields a methiodide, C.,H,,0.NI, 
melting at 173—175° to a turbid liquid which becomes clear at 
200°. The corresponding quaternary hydroxide, m. p. 152° (de- 
comp.) on distillation, yields chiefly lobelanidine. Lobelanidine 
itself when distilled with aluminium oxide yields a small quantity 
of acetophenone. With phosphorus trichloride, lobelanidine gives 
dichlorolobelane, which was not obtained crystalline. The hydro- 
chloride, C..H,,NCl,,HCl, has m. p. 158—159° (decomp.). When 
reduced with aluminium amalgam in moist ether, with zinc dust 
and acetic acid, or sodium amalgam, dichlorolobelane is converted 
into lobelane, b. p. 175° in a high vacuum (hydrochloride, m. p. 
194—195°; methiodide, m. p. 234—235°). Lobeline, C,.H,,O.N, 
with benzoyl chloride in pyridine, yields the benzoate hydrochloride, 
Co9H,,0,N,HCl(+-H,O), m. p. 155—157° (decomp.), and with phos- 
phorus: trichloride chlorolobelide [hydrochloride, C.H,,ONC1,HCI, 
m. p. 172—174° (decomp.)]. 

isoLobelanine, C,.H,,;0,N, has m. p. 120—121° and is optically 
inactive. The nitrate, m. p. 193° (decomp.), hydrochloride, m. p. 
201—202°, and methiodide, m. p. 183—184°, are described. The 
base does not react with benzoyl chloride. On heating, it yields 
some acetophenone; reduction with sodium amalgam gives a base, 
isolobelanidine, m. p. 217—218° (sinters) (hydrochloride, m. p. 247— 
248°). 

[With O. DracEenporrr.]|—«-Phenylethyl bromide and cyclo- 
hexylamine on warming not above 50° yield «-phenylethyleyclo- 
hexylamine, b. p. 135°/10 mm. (hydrobromide, m. p. 251—252°); 
at higher temperatures, appreciable quantities of styrene are 
formed. Attempts to prepare the amine from cyclohexyl bromide 
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and phenylethylamine failed. Methyl iodide and alkali convert 
the amine into its methiodide, m. p. 149°, which with silver oxide 
yields styrene and cyclohexyldimethylamine (hydrobromide, m. p. 
197°). -Phenylethyleyclohexylamine, b. p. 152°/13 mm. (hydro- 
bromide, m. p. 232—233°), is similarly prepared, a small quantity 
of the tertiary base, (CH,Ph-CH,),N-C,H,, (hydrobromide, m. p. 
168°), being also formed. Methyl iodide and methyl-alcoholic 
potassium hydroxide convert the secondary base into its methiodide, 
m. p. 133°, which on distillation with thation hydroxide similarly 
yields styrene and cyclohexyldimethylamine. Di-8-phenylethyl- 
methylamine, b. p. 188°/13 mm. (picrate, m. p. 101°), is obtained as 
a by-product in the action of 30% alcoholic methylamine on 
8-phenylethyl bromide. 

An unstable form of benzophenone p-nitrophenylhydrazone, 
red crystals, m. p. 144°, which on repeated crystallisation change 
into the stable yellow form, m. p. 154°, is described. Benzophenone 
is quantitatively converted by alcoholic potassium hydroxide into 
benzhydrol. The latter substance with 0-5N-hydrochloric acid 
at 120 —130° yields benzhydrol ether, m. p. 108—109°, but no 
fluorene. R. B. 


Arsenical Emetics. Emetics of Pyridine, Quinoline, and 
Some Alkaloids. L. Desucquer (J. Pharm. Chim., 1925, 
[viii], 2, 5—13).—By treating various alkaloids with a solution of 
arsenious oxide in tartaric acid, substances are obtained which are 
described as salts of the acid, C,H,0 As (in which arsenic replaces 
the hydrogens of one carboxyl and o two hydroxyl groups). The 
following are described : the strychnine salt, 

HO, 
—6-69° salt in aqueous acetone); the codeine salt, 
—67-38° (saturated solution) ; the 
morphine =< —66'30°; the 
cocaine salt, ‘Oy C,H, O, As, —35-55° (2% solution) ; 
and the quinine salt, CopH,0,N. 2H,0, “5 


Constitution of the Morphine Alkaloids. H. Wire.anp and 
M. Koraxe (Annalen, 1925, 444, 69—93).—In continuation of 
earlier work (A., 1923, i, 1222) the behaviour of morphine derivatives 
in which the third ring of the molecule has been saturated by 
reduction in order to limit the possibilities of complicated reactions 
has been studied with a view to determine the point of attachment 
of the carbon atom 15. The dihydrode-N-methyldihydrocodeine 

reviously described (loc. cit.) is converted by oxidation into a 

etone, dihydrode-N-methyldihydrocodeinone (III), which still con- 
tains ring III and in which the carbon atom, C,,, will be attached 
to C;, according to Knorr’s formula (A., 1907, i, 789), to C, or Cg 
according to Freund (A., 1921, i, 125), and to C, or Cy, according 
to Robinson. The same ketone is more easily obtained from 
thebaine, by decomposing the methiodide of dihydrothebaine with 
potassium hydroxide. The resultant tertiary base (I), after cata- 
lytic reduction and treatment with hydrochloric acid, affords methyl 
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alcohol and the ketone (III). When reduced with aluminium 
amalgam, the oxygen bridge in this ketone is ruptured, yielding a 
tertiary base (IV) with weak phenolic properties, which yields only 
one isonitroso derivative and only one monobenzylidene or piper- 
onylidene derivative, and accordingly contains only one reactive 
methylene group. The structure (IV) is therefore assigned to 
this ketone, and is further supported by the decomposition of its 


CH CH CH, CH, 
\__ CH, __  \cn CH, 
cH CH, —> CH, —> 
OMe 7 oy OMe OMe OMe 
\AZ 
) CHNMe, ) CH,-NMe, 
CH, CH, 
CH, 
/| O 


CH,CH,:NMe, 


methiodide into trimethylamine, water, and a cyclic ketone, theben- 
one (V), corresponding in its properties with the thebenol similarly 
obtained by Freund from thebenine, which on oxidation yields a 


CH, CH, CH, CH, 
OMe OH OMe / 


\ 
CH,:CH,*NMe, 0-CH,CH, 


crystalline diketone. In view of the above relations, the authors 
propose the structures (VI) and (VII) for codeine and thebaine 
respectively, the presence of a double bond in ring III being indicated 


/NMe HC NMe 
H.C , 
OMe\ £GHOH OMe\ OMe 
So’ (VI) So’ (VIL) 


by the permanganate test in dilute sulphuric or acetic acid. These 
structures admit of readier interpretations of the isomeric relations 
of the methylmorphimethines, and of the relations between codeine 
and w-codeine, the conversion of codeine into the chloride or bromide 
of the isomeric series involving displacement of a double bond 
according to the scheme (A). The conversion of dihydrothebaine 
into dihydrocodeinone under the influence of acid is attributed, on 
the above formula for thebaine, to isomerisation of the cyclopropyl 
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alcohol system (B). The change into the isoquinoline series (apo- 
morphine, morphothebaine) similarly involves saturation of the 


\ 


(A) (B) 


double bond and formation of a new carbon linking between C,, 
and C,. The character of ring III in thebaine and its derivatives 
depends on the nature of the substituent attached to the C; carbon 
atom, the breaking of the O-bridge by catalytic reduction involving 
also rupture of the C;,,, system of linkings, as seen in the 
conversion of dihydrothebaine into dihydrothebainone (VIII). The 
latter formula involves a structure (IX) for Gulland and Robinson’s 
thebainol (T., 1923, 123, 980), and the relations of thebaine and 


CH /NMe CH NMe CH, 
DOH, DCH, 
OMe OH CH OMe OH CH, O 


codeine to thebainone and codeinone are interpreted by assuming 
the following structures for the ketones :— 


NMe CH, CH. 
OMeOH CH O / 


von Braun’s formula for the morphine alkaloids (A., 1914, i, 1138) 
being rejected on account of the unsaturated character of the bases 
and its failure to explain the oxidation of codeine to codeinone. 
Dihydrothebaine is obtained in 50—60% yield by reduction of 
thebaine hydrochloride with hydrogen in the presence of palladous 
chloride and gum arabic. De-N-methyldihydrocodeinone is ob- 
tained by hydrolysis of de-N-methyldihydrothebaine with hydro- 
chloric acid (cf. Freund and Speyer, A., 1921, i, 125). The oxime 
has m. p. 191—192-5°. The de-N-methyldihydrothebaine (I), m. p. 
131—134°, of Freund and Speyer (loc. cit.) on reduction with 
hydrogen in acid palladous chloride yields dihydrode-N-methyldi- 
hydrothebaine (II), a colourless oil (methiodide, m. p. 217—222°), 
which on heating with 2N-hydrochloric acid gives (yield 80%) 
dihydrode-N-methyldihydrocodeinone (III), colourless needles, soften- 
ing at 95°, m. p. 110° (methiodide, m. p. 295°; oxime hydrochloride, 
m. p. 271—272°; oxime, m. p. 183—185°), identical with the ketone 
obtained from dihydrode-N-methyldihydrocodeine (tetrahydro- 
methylmorphimethine) by oxidation with chromic acid in acetic 
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acid. The oo of dihydrode-N-methyldihydrocodeine 
are described : perchlorate, m. p. 218—219°; chloroplatinate, m. p. 
202°; nitrate, m. p. 174—175°. Nitrodihydro-N-demethyldihydro- 
codeine nitrate has m. p. 220—221°. Dihydrode-N-methyldihydro- 
codeinone on reduction with aluminium amalgam yields dihydro- 
de-N-methyldihydrothebainone (IV), m. p. 154—156° [picrate, m. p. 
185—188°; picrate of acetyl derivative, m. p. 188—192; meth- 
iodide, m. p. 226—229°; piperonylidene derivative, C,,H,,0;N, 
m. p. 179—181° (which with excess of piperonal and sodium ethoxide 
yields an aleohol additive compound, C,,H,,0,N, m. p. 179—181°)}. 
The same ketone is also obtained by a similar reduction of de-N- 
methyldihydrothebainone, m. p. 180—182° (piperonylidene derivative, 
m. p. 174—175°), prepared by reduction of the tertiary methine base 
of dihydrocodeinone, but it is best obtained by hydrogenation of 
de-N-methyldihydrothebaine in acetic acid by Skita’s method. The 
methiodide of dihydrode-N-methyldihydrothebainone on heating 
with aqueous sodium hydroxide gives trimethylamine and theben- 
one (V), m. p. 134—136° (yield 80%). The oxime, m. p. 201— 
204°, isonitroso compound, C,,H,,0,N, m. p. 165° (decomp.), 
benzylidene derivative, m. p. 162°, and piperonylidene derivative, 
m. p. 185—186°, are described. Chromic and acetic acids convert 
thebenone into a diketone, C,,H,,0,, m. p. 185—187°; the dioxime 
(m. p. 155—160°, with effervescence, solidifying and melting again 
at 260°) of this diketone is isomeric with the oxime, m. p. 236—239°, 
obtained by the action of hydroxylamine on isonitrosothebenone. 
The methiodide of dihydrode-N-methyldihydrothebaine on treat- 
ment with silver oxide and distillation yields a strongly unsaturated 
substance, C,H 03, m. p. 119°, which on hydrogenation in alcohol 
in the presence of palladium-black yields a phenol, C,,H,.03, m. p. 
148—150°. These two substances are assigned the structures : 


nig 
OMe / OMe OMe OH O 
\ O e 


Piperonylidenedihydrothebainone has m. p. 174—175° (cf. Gul- 
land and Robinson, loc. cit.). R. B. 


Constitution of Tritopine. E. Spirn and R. Srexa (Ber., 
1925, 58, [B], 1272—1273).—Tritopine, isolated by Kauder (A., 
1891, 227) in very small amount from the minor alkaloids of opium, 
has m.'p. 184°; it is identical with laudanidine. Since the latter 
substance is related closely to laudanine, it is suggested that the 
name be retained and the term “tritopine”’ be deleted from the 
literature. H. W. 


Optical Properties of Coniine Hydrochloride. G.L. KEENAN 
and R. M. Hann (J. Amer. Chem. Soc., 1925, 47, 2063—2064; 
ef. this vol., ii, 94).—-Coniine forms a double compound with mercuric 
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chloride, C,H,,N,2HgCl,, ». 1-535, ny 1-540. It shows parallel 
extinction and negative sign of elongation, with biaxial interference 
figures in convergent polarised light, the optic axial angle being 
30—35°. The convenience of optical examination for the identi- 
fication of crystalline compounds, even in mixtures, is pointed out. 
F. G. W. 


Synthesis of 4-(3’ : 4’ : 5’-Tri-iodophenyl)-2-pyrrolidone-5- 
carboxylic Acid. C. R. Harineton (J. Biol. Chem., 1925, 64, 
29—39).—In an attempt to elucidate the constitution of thyroxin 
(cf. Kendall, A., 1920, i, 180), 4-(3’ : 4’ : 5’-tri-iodophenyl)-2-pyrrol- 
idone-5-carboxylic acid, a substance of the same empirical formula 
as thyroxin and likely to possess similar chemical properties to 
those described by Kendall, has been synthesised. The synthetic 
substance has been found to be without effect on the basal metabolic 
rate and is therefore not identical with thyroxin. The tribasic 
ester obtained by condensing ethyl malonate and ethyl cinnamate in 
presence of sodium (cf. Vorlander, A., 1902, i, 309) on treatment with 
ethyl nitrite and sodium ethoxide gave ethyl «-isonitroso-B-phenyl- 
glutarate, an oil which could not be crystallised; on hydrolysis 
with potassium hydroxide in concentrated aqueous solution, this 
gave a-isonitroso-B-phenylglutaric acid, blunt needles, m. p. 129— 
130° (decomp.); from this, by reduction with sodium amalgam in 
aqueous solution, was obtained 8-phenylglutamic acid, rhombic 
plates which become pasty at 170° and melt with loss of water at 
179°; «-benzamido-8-phenylglutaric acid, prepared from the above 
by benzoylation in an alkaline sodium acetate solution, formed 
needles, m. p. 171—172°. On boiling in 10% aqueous solution 
for 6 hrs., 6-phenylglutamic acid lost the elements of water to 
give phenylpyrrolidonecarboxylic acid, narrow prisms, m. p. 196-5— 
197-5°, which could be quantitatively reconverted into the amino- 
acid by boiling for 4 hrs. with 50% hydrochloric acid. Pheny]l- 
pyrrolidonecarboxylic acid on nitration with fuming nitric acid at 
0° gave chiefly the p-nitro derivative, rectangular plates, darkening 
at 229°, m. p. 252° (decomp.); this was reduced with ferrous 
sulphate and barium hydroxide to p-aminophenylpyrrolidone- 
carboxylic acid, sheaves of needles, m. p. 254° (decomp.), which 
from an alkaline solution of iodine took up 2 atoms of the latter to 
give 3: 5-di-iodo-4-aminophenylpyrrolidonecarboxzylic acid, needles, 
m. p. 234° (decomp.); diazotisation of the last compound in strong 
sulphuric acid and treatment with potassium iodide gave the 
desired 3:4: 5-tri-iodophenylpyrrolidonecarboxylic acid, needles, 
m. p. 247° (decomp.). C. R. H. 


Modification of Hofmann's Decomposition Reaction of 
Heterocyclic Compounds. P. PETRENKO-KRITSCHENKO and 
V. Burmi pE Kazman (J. Soc. Phys. Chim. Russe Univ. Leningrad, 
1924, 55, 397—402).—The action of bromine (6 atoms) on 1 : 2: 6- 
triphenyl-4-piperidone (cf. A., 1923, i, 480) (1 mol.) in benzene 
solution results in the formation of 3: 5-dibromo-2 : 6-diphenyl- 
1-bromophenyl-4-piperidone, m. p. 148°, which, when boiled in 


ay 
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chloroform, yields p-bromoaniline and dibenzylideneacetone dibromide, 
m. p. 145—151°. Treatment of the latter with bromine in chloro- 
form solution gives a quantitative yield of dibenzylideneacetone 
tetrabromide, m. p. 210°. 

Similar treatment with bromine of the isomeride of 1 : 2 : 6-tri- 
phenyl-4-piperidone (cf. A., 1909, i, 961) yields a tetrabromo 
compound, C,,H,,ONBr,. 

The decomposition of 3 : 5-dibromo-2 : 6-diphenyl-1-bromophenyl- 
4-piperidone, which occurs with spontaneous liberation of bromine, 
is evidently a modification of Hofmann’s reaction and appears to 
follow the scheme : 


C,H,BrNHBr< 
C,H, Br-NH-CHPh-CHBr-CO-CHBr-CHPhBr —> 
C,H, Br-NH-CHPh-CHBr-CO-CH:CHPh-+ Br, ; 
—> 


The hydrogen bromide necessary for the reaction is probably 
supplied by decomposition of part of the tribromo compound. 

The above scheme differs from that usually accepted in that it 
assumes a passage into the unsaturated form and decomposition of 
the isomerised product or, more accurately, transference of the 
negative groups. The literature contains indications, but no con- 
vincing proof, that Hofmann’s reaction proceeds by means of such 
isomerisation. This proof is now supplied by the formation of the 
unsaturated bromide, which is explainable only on the hypothesis 
of preliminary isomerisation. 


Catalytic Reduction of Cyano Compounds. H. Rupe and 
F. GisiGER (Helv. Chim. Acta, 1925, 8, 338—351 ; cf. A., 1923, i, 1199). 
—Purely aliphatic nitriles and compounds of the phenylacetonitrile 
type, on reduction with hydrogen in presence of nickel, yield almost 
exclusively the corresponding secondary bases. When a second 
and a third phenyl group are introduced, the primary base becomes 
the main product and reduction is slow and incomplete. Diphenyl- 
acetonitrile gives $-diphenylethylamine (cf. A., 1890, 357), m. p. 
38°, b. p. 170°/11 mm. Tien mc m. p. 171°, acetyl 
derivative, m. p. 86°, benzoyl derivative, m. p. 123°), and a very 
small quantity of secondary di-(B- diphenylethyly amine (hydrochloride, 
m. p. 159°, nitrosoamine, m. p. 179°), together with a small, 
unexplained yield of benzophenone. Triphenylacetonitrile gives 
only the primary base, $-triphenylethylamine (hydrochloride, m. p. 
214°). Reduction of cyanomethylanthranilic acid is very com- 
plicated, giving only a trace of acid of uncertain constitution, 
isolated as barium salt. Reduction of hydrocyanodiphenylcarbodi- 
imine, NHPh-C(CN):NPh, is also complex, aniline being the chief 
product. 

Two cyanoketones were investigated. «-Phenyl-$-benzoyl- 
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propionitrile yields the primary base, at once eliminating water to 
give diphenylpyrroline, m. p. 50° (N-acetyl derivative, m. p. 105°, 
N-benzoyl derivative, m. p. 180°, picrate, m. p. 156°, hydrogen 
oxalate, m. p. 157—158°), and a small quantity of an isomeride (%), 
m. p. 176°. Reduction at a higher temperature gives both dipheny]- 
pyrroline and diphenylpyrrolidine, b. p. 193—195°/12 mm. (normal 
oxalate, m. p. 230°, hydrochloride, m. p. 154°, phenylthiocarbamide, 
m. p. 188°), easily separated through the oxalates. The «-cyano- 
ketone, cyanodeoxybenzoin, behaves differently, giving the aldimine, 
CHPhBz-CH:NH, m. p. 173°, and benzoylphenylacetaldehyde, 
instantly converted into the enolic form, hydroxymethylenedeoxy- 
benzoin, CPhBz:CH-OH, yielding with phenylhydrazine 1 : 4 : 5-tri- 
phenylpyrazole, m. p. 207°. A substance, m. p. 91—92°, apparently 
an isomeride of cyanodeoxybenzoin, obtained as the main product 
in the preparation of the latter by Bodroux’s method (A., 1911, i, 
545), is described. M. J. 


Organic Chloro-stannites and -stannates. VII. Some 
Miscellaneous Compounds. J.G.F. Druce (Chem. News, 1925, 
130, 385—386).—Piperidine chlorostannate (C;H,9N).,H.SnCl,, has 
m. p. 230°. Quinine chlorostannite, C.gH,,0,.N,,H,SnCl,, m. p. 120°, 
is converted by chlorine water into quinine chlorostannate, 
y-Picoline chlorostannate is 


Iodo Derivatives of Pyrrole and their Behaviour towards 
Nitric Acid. A. Preronit and D. Nocentini (Gazzetta, 1925, 
55, 348—361; cf. A., 1923, i, 613)—A number of iodo and iodo- 
carboxy derivatives of pyrrole, now described, were obtained 
by the following general method. The starting product, usually 
the dicarboxylic acid corresponding with the iodo compound 
desired, was dissolved in a large excess of concentrated sodium 
carbonate solution and the clear liquid treated, when cold, drop- 
wise with the requisite amount of a normal solution of iodine in 
potassium iodide. The monoiodo-acids formed remained in solu- 
tion and, after separation by filtration from small proportions of 
the di-iodo compounds, were precipitated by means of acetic or 
dilute sulphuric acid. The monoiodo-acids undergo change, with 
lowering of m. p., when crystallised from solvents, and are best 
purified by precipitation from solution in potassium hydroxide 
by addition of sulphuric acid. Treatment of some of these iodo 
compounds of pyrrole with nitric acid results in replacement of 
the halogen by the nitro group. 

3 : 5-Di-iodo-2 : 4-dimethylpyrrole, prepared from the correspond- 
ing 3: 5-dicarboxylic acid, decomposes at 65°. 

Ethyl 5-iodo-2 : 4-dimethylpyrrole-3-carboxylate, pre from the . 
ester of the 3 : 5-dicarboxylic acid, forms pink needles, m. p. 148°. 
3 : 4-Di-iodo-2 : 5-dimethylpyrrole forms red crystals, m. p. 134°. 

4-Iodo-2 : 5-dimethylpyrrole-3-carboxylic acid, prepared from the 
corresponding dimethyl-3 : 4-dicarboxylic -acid, has m. p. 162° 
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(decomp.), and, when treated with concentrated nitric acid, yields 
a compound forming silky needles, m. p. 125°. The action of nitric 
acid on ethyl 2: 5-dimethylpyrrole-3 : 4-dicarboxylate gives a 
compound crystallising in needles, m. p. 167—168°. 

3 : 4-Di-iodo-1-phenyl-2 : 5-dimethylpyrrole, prepared from the 
corresponding 3: 4-dicarboxylic acid, has m. p. 115°, and does 
not react when heated in a reflux apparatus with magnesia in 
presence of ether or benzene; when treated with nitric acid it 
gives a reddish-yellow compound. 

4-Jodo-1-phenyl-2 : 5-dimethylpyrrole-3-carboxylic acid, prepared 
from the 3: 4-dicarboxylic acid, has m. p. 190° (decomp.); its 
silver salt decomposes at 192° and is soluble in excess of ammonia. 

The action of iodine on 2-acetylpyrrole in aqueous solution con- 
taining sodium carbonate yields di-1odo-2-acetylpyrrole, m. p. 168°, 
and 3:4: 5-tri-iodo-2-acetylpyrrole, m. p. 202°. Neither of these 
products reacts with p-bromophenylazoxycarbonamide, but the 
action of concentrated nitric acid on the tri-iodo compound gives 
a crystalline todo compound, decomposing, without melting, at 
225°. Another iodo compound, m. p. 172° (decomp.), is obtained 
by treating the tri-iodo derivative with hydroxylamine. 

3 : 4-Dinitro-1-phenyl-2 : 5-dimethylpyrrole, obtained by the action 
of nitric acid on either the corresponding 3 : 4-dicarboxylic acid 
or 4-iodo-1-phenyl-2 : 5-dimethylpyrrole-3-carboxylic acid, forms 
golden-yellow needles, m. p. 205°. 

The action of concentrated nitric acid on 2 : 5-dimethylpyrrole- 
3: 4-dicarboxylic acid gives a crystalline compound, ~ Ng 


Catalysts for the Synthesis of Indoles by Fischer's Method. 
A. KorczyNski and L. Krerzex (Gazzetta, 1925, 55, 361—369). 
—When heated at about 150° in presence of 1% of anhydrous 
nickel, cobalt, or zinc chlorides, or of powdered copper, iron, nickel, 
cobalt, zinc, aluminium, tungsten, titanium, uranium, or molyb- 
denum, phenylhydrazine undergoes decomposition with formation 
of ammonia, benzene, aniline, and resinous substances. Decom- 
position of phenylhydrazones with formation of indoles also takes 
place in presence of powdered metals or various salts, and several 
indoles have been prepared in this way. In cases where isolation 
of the indoles by means of their picrates is not possible owing to 
the instability or non-formation of these salts, use may be made 
of the picryl compounds for this purpose. 

Picryl-2-methylindole, C,;H,90,N,, prepared by boiling 2-methyl- 
indole (1 mol.) and picryi chloride (1 mol.) in alcoholic solution 
with the calculated amount of sodium carbonate in a reflux appar-° 
atus, occurs in two isomeric modifications, forming red needles 
and an orange powder, m. p. 110° and 225°, respectively. Picryl- 
2 : 3-dimethylindole, similarly prepared, forms red needles and a 
cherry-red powder, m. p. 133—134°. 

p-Methoxyacetophenonephenylhydrazone, pale yellow leaflets, 
m. p. 142°, is turned brown by the action of light and decomposes 
immediately, with resinification, on exposure to the air. When 
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heated at 230—240° with nickel chloride, it yields 2-p-methoxy- 
phenylindole, which forms needles with silvery lustre, m. p. 228— 
229°, and imparts a violet colour to a splinter of pine moistened 
with hydrochloric acid. p-Methoxyacetophenone-p-bromophenyl- 
hydrazone, pink lamelle, m. p. 154°, undergoes profound decom- 
position, with generation of heat, when heated with nickel chloride. 
Acetophenone-p-methoxyphenylhydrazone, m. p. 63—64°, yields 
5-methoxy-2-phenylindole when heated with nickel chloride. 
p-Methoxyacetophenone-p-methoxyphenylhydrazone forms lustrous, 
yellow lamelle, m. p. 162—163°, is highly sensitive to the action 
of light and air, and, when heated with nickel chloride, yields 
2-p-methoxyphenyl-5-methoxyindole, yellow, lamellar crystals, turn- 
ing brown at 204°, m. p. 213—214°. 

2-p-Hydroxyphenylindole, yellow lamelle, m. p. 70°, imparts an 
intense coloration to pine wood, and with diphenylcarbamyl 
chloride gives an amorphous, yellow condensation product, 
m. p. 65°. 

>-Pentylindole, prepared as above from cenanthaldehydephenyl- 
hydrazone, has m. p. 54° and gives a picrate, m. p. 91—92°, but 
is not accompanied by heptonitrile, so that the action of nickel 
chloride on phenylhydrazones differs from that of cuprous chloride 
(cf. Arbusov, A., 1910, i, 721). 

Dibromo-p-hydroxyacetophenone-p-bromophenylhydrazone, m. p. 
180°, is apparently stable towards the air and light, but undergoes 
profound decomposition when heated in presence of ae > 


Quinoline and the Centroid Structure. R. C. Fuson (J. 
Amer. Chem. Soc., 1925, 47, 2018—2021; cf. this vol., i, 253).— 
Whilst the centroid structure suggested for quinoline by Huggins 
(A., 1922, i, 928, 997) demands a pert bridge formation between 
positions 4 and 8, the only quinoline derivative known to possess 
such a linking is the lactam of 5-aminocinchoninic acid (Koenigs 
and Lossow, A., 1899, i, 456). To test the possibility of obtaining 
a similar linking between positions 4 and 8, 8-hydroxycinchoninic 
acid was prepared by a modification of Weidel and Cobenzl’s method 
(Monaish., 1880, 1, 844, and A., 1881, 742) and submitted to various 
methods of dehydration. No indication of lactone formation was 
obtained, and it is concluded that the centroid structure for quinoline 
is untenable, and also probably untenable for aromatic nuclei in 
general. 8-Sulphocinchoninic acid decomposes to a black mass, 
without melting, above 400°, and pure 8-hydroxycinchoninic acid 
has m. p. 258—259°. F. G. W. 


Carbazole. H. LinpEMANN and W. Wessex (Ber., 1925, 58, 
[B], 1221—1230).—The preparation of 1l-aminocarbazole from 
chloro-2 : 6-dinitrobenzene suffers from the disadvantage that the 
latter substance is somewhat difficult to obtain; attempts are 
therefore described to prepare this compound or one of the inter- 
mediates of the previous synthesis (A., 1924, i, 1234) in better 
ield. Elimination of carbon dioxide from 4-chloro-3 : 5-dinitro- 
nzoic acid could not be effected satisfactorily. 4-Chloro-3 : 5- 
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dinitrobenzenesulphonic acid, m. p. 293°, prepared conveniently by 
the simultaneous nitration and sulphonation of chlorobenzene, and 
4-bromo-3 : 5-dinitrobenzenesulphonic acid, m. p. above 300°, do not 
suffer loss of the sulphonic group when treated with superheated 
steam or with hydrochloric acid at 200°. 4-Chloro-3 : 5-dinitro- 
benzoyl chloride, m. p. 58°, is converted by cold ammonia into 
4-chloro-3 : 5-dinitrobenzam@e, m. p. 186°, and by the warm reagent 
into 3 : 5-dinitro-4-aminobenzamide, m. p. 252°. Attempts to apply 
Hofmann’s method for the conversion of 4-chloro-3 : 5-dinitrobenz- 
amide into the corresponding amine gave 3 : 5-dinitro-4-methoxy- 
benzamide, m. p. 165°, which is readily prepared from ammonia 
and 3 : 5-dinitro-4-methoxybenzoyl chloride, m. p. 42°. The degrad- 
ation of 4-chloro-3 : 5-dinitrobenzazide, m. p. 86°, by Curtius’ method 
proceeds smoothly, but the preparation of this substance through 
the hydrazide is not possible, since the halogen atom of the esters 
of 4-chloro-3 : 5-dinitrobenzoic acid reacts more rapidly than the 
ester group with hydrazine hydrate (ethyl 3 : 5-dinitro-4-hydrazino- 
benzoate, m. p. 138°, is described). It is, however, readily prepared 
by the action of sodium azide on 4-chloro-3 : 5-dinitrobenzoyl 
chloride in cold acetic acid solution. It reacts explosively with 
concentrated sulphuric acid, but is transformed by somewhat diluted 
acid into 4-chloro-3 : 5-dinitroaniline, m. p. 187—188°, which is 
more smoothly produced from the corresponding acetyl derivative, 
m. p. 228° (decomp.), prepared by heating the azide with acetic 
anhydride and a few drops of concentrated sulphuric acid. The 
azide is converted by boiling water or dilute acetic acid into s-di-4- 
chloro-3 : 5-dinitrophenylcarbamide, m. p. 295° (decomp.), which, 
somewhat unexpectedly, is also produced in neutral media such as 
toluene or nitrobenzene. Attempts to replace the amino group of 
4-chloro-3 : 5-dinitroaniline by hydrogen in the customary manner 
were unsuccessful. The halogen atom is firmly retained in the 
free amine, whereas it is mobile in the corresponding acetyl deriv- 
ative, which is transformed by aniline into 3 : 5-dinitro-4-anilino- 
acetanilide, m. p. 216°. The latter substance is hydrolysed to 
2 : 6-dinitro-4-aminodiphenylamine, m. p. 154°, which is smoothly 
diazotised (the corresponding diazonium nitrate, decomp. 148°, 
chloride, decomp. 175°, and sulphate, decomp. 180°, are described) ; 
the solid diazonium salts when heated with alcohol give in good 
yield 2 : 6-dinitrodiphenylamine, m. p. 107—108°, identical with 
the substance employed by Kehrmann and Kaiser (A., 1906, i, 12) 
and Lindemann and Werther (A., 1924, i, 1234) in the synthesis of 
1-aminocarbazole. 

3 : 5-Dinitro-4-anilinobenzoic acid is converted by phosphorus 
pentachloride into 3 : 5-dinitro-4-anilinobenzoyl chloride, m. p. 123°, 
which is transformed by sodium azide into 3 : 5-dinitro-4-anilino- 
benzazide, m. p. 135°. The smooth transformation of the latter 
substance into the corresponding amine or its acetyl derivative 
could not be effected. It is converted by glacial acetic acid into 
s-di-3 : 5-dinitro-4-anilinocarbamide, m. p. 252° (decomp.). 

3 : 5-Dinitro-4-anilinobenzoic acid is smoothly reduced by am- 
monium sulphide to 5-nitro-3-amino-4-anilinobenzoic acid, which is 
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converted by acetic anhydride and sodium acetate into 7-nitro-1- 
phenyl-2-methylbenziminazole-5-carboxylic acid, m. p. 289°, and trans- 
formed by sodium nitrite and dilute sulphuric acid into 7-nitro-1- 
N phenylbenztriazole-5-carboxylic acid (I), m. p. 279°. 
Jn The nitro-acid shows little tendency to pass into 
a carbazole derivative, The corresponding amino- 
acid, m. p. 248° (acdyl compound, m. p. 281— 
(I.) 0. NPh 282°), readily loses carbon dioxide and nitrogen 
3 when heated with an excess of barium oxide and 

gives 1-aminocarbazole in satisfactory yield. H. W. 


Oxidation of Thymine. 4:5-Dihydroxythymine. 0. 
Bavupiscu and D. Davipson (J. Biol. Chem., 1925, 64, 233—239).— 
On shaking 5-bromo-4-hydroxyhydrothymine with moist silver oxide 
there was obtained 4 : 5-dihydroxythymine, m. p. 220° (decomp.); 
this substance, on hydrolysis either with sodium hydrogen car- 
bonate or barium hydroxide, yielded carbon dioxide, carbamide, 
and acetylcarbinol; on reduction with hydriodic acid thymine was 
obtained and among the products of oxidation pyruvic acid was 
detected. C. R. H. 


Conversion of Isatin into a Tetrahydroquinazoline Deriv- 
ative. H. Rupe and G. A. GuacEenstut (Helv. Chim. Acta, 1925, 
8, 358—359).—Repeated experiments on the action of thionyl 
chloride on isatinphenylhydroxylamine fail to give again the isatin- 
N-chloroanilide, described in a previous communication (cf. A., 
1924, i, 764), and yield instead 3-phenyldiketotetrahydroquinazoline 
and a small quantity of isatin. The authors suggest that the 
N-chloroanilide primarily formed is decomposed thus : 


CO co Co 
N NH 
They defend their formula for isatinphenylhydroxylamine (cf. Heller, 
Z. angew. Chem., 1924, 37, 1017). M. J. 


Tenacity of anic Radicals with Respect to Nitrogen. 
K. von AuwErRs and W. Pruut (Ber., 1925, 58, [B], 1360—1369).— 
The comparative firmness of the union between alkyl groups and 
the nitrogen atom is examined by a study of the thermal decom- 


position of quaternary indazolium salts, NR |X, and 


measurement of the relative proportions of 1- and 2-alkylindazoles 
thereby produced, the latter being determined as the picrates. 
Comparative experiments with salts containing the methyl group 
in position 1 and various alkyl groups in position 2 show that the 
tenaciousness of saturated alkyl groups increases with increasing 
weight from methyl through ethyl to propyl; thereafter a diminu- 
tion is observed. The allyl and various benzyl radicals are less 
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firmly united than methyl. The same order is generally maintained 
in a series of observations with alkylindazolium salts containing 
various alkyl groups in position 1. In general, the sequence of 
radicals agrees with that observed by von Braun except as regards 
the position of the n-butyl group and the relative tenaciousness of 
the propyl and isopropyl groups, which in these experiments appear 
almost equal. The latter observation suggests that valency demand 
is possibly not the sole factor governing tenacity, but that steric 
influences also have an effect. 

The following new or revised data are recorded : 2-ethylindazole, 
m. p. 37—39°; 2-propylindazole, b. p. 143-5—144-5°/14 mm., m. p. 
28—29°; 2-isobutylindazole, b. p. 139-5—140-5°/13 mm., m. . 
52—56°; 2-o0-chlorobenzylindazole, m. p. 57—58° (picrate, m. p. 
141—142°) ; 2-p-chlorobenzylindazole, m. p. 115° (picrate, m. p. 152°) ; 
1: 2- dimethylindazolium chloride, m. p. 137—138°, bromide, m. p. 
111—113°; 1-methyl-2-ethylindazolium chloride, m. p. 186—187°, 
bromide, m. p. 197°, iodide, m. p. 173°; 1-methyl-2-propylindazolium 
chloride, m. p. 145°, bromide, m. p. 201—202°, iodide, m. p. 199°; 
1-methyl-2-butylindazolium iodide, m. p. 175°; ( %) 1-methyl-2-isobutyl- 
indazolium iodide, m. p. 161—163°; 1-methyl-2-allylindazolium 
iodide, m. p. 140-5°; (?) 1-methyl-2-0-chlorobenzylindazolium iodide, 
m. p. 148—150°; methyl-2-p-chlorobenzylindazolium iodide, 
183—183-5°; 1- methyl- 2-0-nitrobenzylindazolium iodide, m. p. 1 
1-methyl-2-p- -nitrobenzylindazolium iodide, m. p. 188° ; 1- 2. 
propylindazolium iodide, m. p. 150°; 1- ethyl- 2- allylindazolium iodide, 
m. p. 152°; 2-methyl-1-propylindazoliwm iodide, m. p. 181—132°; 
2-ethyl-1-propylindazolium iodide, m. p. (indef. ) 81—86°; 1: 2- di- 
propylindazolium iodide, m. p. 120—121°; 2-methyl-1 -allylindazolium 
todide, m. p. 137°; 2-ethyl-1- allylindazolium iodide, m. p. 131—132° ; 
2-propyl- 1 -allylindazolium iodide, m. p. 126—127° ; 2-dibenzyl- 
indazolium iodide, m. p. 150°; 1L-0- chlorobenzyl-2- methylindazolium 
todide, m. p. 167°; 1-p- -chlorobenzyl- 2-methylindazolium iodide, m. p. 
164°; 1-0-nitrobenzyl- 2-methylindazolium iodide, m. p. 202°; 1-p- 
nitrobenzyl-2-methylindazolium iodide, m. p. 179-5°. H. W. 


Formation of Indazoles from the Hydrazones of 2: 6-Di- 
nitrobenzaldehyde. K. von Avuwers and E. Frese (Ber., 
1925, 58, [B], 1369—1375).—The production of 1- substituted 
indazoles and sodium nitrite by the action of sodium hydroxide on 
certain substituted hydrazones of 2: 6-dinitrobenzaldehyde has 
been established by Reich and Gaigailian (A., 1913, i, 995). Attempts 
to extend the method to the synthesis of 1- acylindazoles have not 
been successful. Observations with a large number of hydrazones 
raved that the success or failure of the synthesis depends on unknown 

actors. 

2 : 6-Dinitrobenzaldehyde is conveniently prepared from 2 : 6-di- 
nitrotoluene through the corresponding bromide, anilino derivative, 
and anil. 2: 6-Dinitrobenzaldehyde-semicarbazone and -p-nitro- 
phenylhydrazone have m. p. 217° and 223—225° (instead of 207— 
208° and 207—208° recorded by Reich and Gaigailian) ; 4-nitro-1-p- 
nitrophenylindazole has m. p. 264° (instead of 261°). The following 
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hydrazones of 2: 6-dinitrobenzaldehyde are described: 2’ : 4’-di 
nitrophenylhydrazone, m. p. 233—235°; picrylhydrazone, m. p. 219— 
220° (decomp.); 0-tolylhydrazone, m. p. 193° (decomp.); p-tolyl- 
hydrazone, m. p. 157-5—158-5°; as-m-xylylhydrazone, m. p. 174°; 
benzoylhydrazone, m. p. 234—236°; carbethoryhydrazone, m. p. 219— 
220° (decomp.); methylhydrazone, m. p. 120—121°. From the 
appropriate hydrazone the following indazoles are prepared : 
4-nitro-1-o-tolylindazole, m. p. 92—94°; 4-nitro-1-p-tolylindazole, 
m. p. 155—156°; 4-nitro-l-as-m-rylylindazole, m. p. 112—113°; 
4-nitro-1-methylindazole, m. p. 138—139°. 4-Nitroindazole is con- 
verted by methyl iodide or methyl sulphate into a mixture of 
4-nitro-1-methylindazole and 4-nitro-2-methylindazole, m. p. 101— 
103°, which can be separated from one another by taking advantage 
of the greater basicity of the latter. Similarly, 4-nitroindazole and 
benzyl chloride give a mixture of 4-nitro-1-benzylindazole, m. p. 
97°, and 4-nitro-2-benzylindazole, m. p. 1283—124°. W. 


Arylazoacetylacetones and the Products of their Con- 
densation and Fission. C. BiLtow and W. SpPENGLER (Ber., 
1925, 58, [B], 1375—1386).—p-Tolylazoacetylacetone, 

C,H,Me-N:N-CAc:CMe-OH, 
m. p. 97°, is converted by nitric acid in glacial acetic acid solution 
into 3-nitro-p-tolylazoacetylacetone, m. p. 171°, the constitution of 
which is established by its formation from acetylacetone and 
diazotised m-nitro-p-toluidine. The compounds are converted by 
hydrazine into 4-p-tolylazo-3 : 5-dimethylpyrazole, m. p. 149°, by 
phenylhydrazine into 4-p-tolylazo-1-phenyl-3 : 5-dimethylpyrazole, 
m. p. 78°, and 4-m-nitro-p-tolylazo-1-phenyl-3 : 5-dimethylpyrazole, 
m. p. 162°, and by hydroxylamine into 4-p-tolylazo-3 : 5-dimethyl- 
iscowazole, m. p. 81:5°, and 4-m-nitro-p-tolylazo-3 : 5-dimethyliso- 
oxazole, m. p. 140°. The isolation of intermediate products appears 
impossible in the case of hydrazine, but with phenylhydrazine 
and hydroxylamine the primary p-tolylazoacetylacetonephenyl- 
hydrazone, m. p. 70°, and p-tolylazoacetylacetoneoxime, m. p. 
124-5°, can be obtained. The conversion of p-tolylazoacetylacetone 
(2 mols.) by hydroxylamine (1 mol.) into a compound, 
or 

(N:N-C,H,Me): C,H,Me)-COMe, 
m. p. 62°, is remarkable. m-Nitro-p-tolylazoacetylacetone is con- 
verted by aniline into the unstable anilide, m. p. 138°. 

Pyrazoles which contain an imino hydrogen atom are capable of 
yielding relatively stable salts with mineral acids, whereas this 

roperty is not exhibited by pyrazoles in which the atom is replaced 

y an aryl group; the nitrate, m. p. 150—151° (decomp.) after 
darkening at 138°, hydrochloride, m. p. 230°, and perchlorate, m. p. 
224—-225°, of 4-p-tolylazo-3 : 5-dimethylpyrazole are described. 
The latter substance is converted by nitric and acetic acids into 
4-m-nitro-p-tolylazo-3 : 5-dimethylpyrazole and 4-nitro-3 : 5-di- 
methylpyrazole. p-Tolylazo-3 : 5-dimethylisooxazole and concen- 
trated nitric acid yield m-nitro-p-tolylazoacetylacetone. 


i 
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Oxidative fission by chlorine proceeds smoothly in the case of 
m-nitro-p-tolylazoacetylacetone in acetic acid solution and leads 
to the production of the m-nitro-p-tolylhydrazone of pyruvyl chloride, 
CAcCI‘:(NH-C,H,Me-NO,, m. p. 144°, which is also prepared 
by coupling y-chloroacetylacetone with m-nitro-p-tolyldiazonium 
chloride in acetic acid solution; the presence of the ketonic 
group is established by the preparation of the corresponding 
phenylhydrazone, C,,H,,0,N;Cl, m. p. 214-5°. Pyruvyl chloride 
p-tolylhydrazone, m. p. 142°, is formed by similar methods. p-Tolyl- 
azoacetylacetone is converted by cautious treatment with bromine 
in the presence of acetic acid into pyruvyl bromide p-tolylhydrazone, 
m. p. 135°, and by a larger proportion of the halogen into pyruvyl 
bromide m-bromo-p-tolylhydrazone, m. p. 108—109°; pyruvyl bromide 
aiitventldialmies has m. p. 160—162°. The latter substance 
is converted by hydrazine and phenylhydrazine in acetic acid 
solution into 4-m-nitro-p-tolylazo-3 : 5-dimethylpyrazole, m. p. 192°, 
and 4-p-tolylazo-3 : 5-dimethylpyrazole, m. p. 162°, respectively. 
Pyruvyl bromide m-nitro-p-tolylhydrazone is converted by relatively 
short treatment with hydroxylamine hydrochloride into the corre- 
sponding oxime, m. p. 235°, and by protracted treatment into 4-m- 
nitro-p-tolylazo-3 : 5-dimethylisooxazole. The reactivity of the 
halogen atoms in the compounds just described is established by the 
isolation of pyruwvamide-p-tolylhydrazone, m. p. 164°, and pyruvamide- 
m-nitro-p-tolylhydrazone, m. p. 174° (corresponding phenylhydrazone, 
m. p. 204°), by the action of ammonia on the corresponding chloride 
or bromide. 

Attempts to obtain tetrazole derivatives by the action of sodium 
nitrite and hydrochloric acid on pyruvamide-m-nitro-p-tolyl- 
hydrazone led to the production of m-nitro-p-tolylazoacetylacetone, 
the effect being due to the mineral acid. 

The presence of the enolic group in p-tolylazoacetylacetone is 
established by the isolation of the corresponding sodium salt, m. p. 
228°, and copper salt, m. p. 191°. H. W. 


Formation of Salts from Glyoxaline-4 : 5-dicarboxylic 
Acid. K. Leumstept (Ber., 1925, 58, [B], 1219—1220).—A 
solution of glyoxaline-4 : 5-dicarboxylic acid is neutral towards 
phenolphthalein after addition of sodium hydroxide sufficient to 
saturate the first and 74% of the second carboxyl group; con- 
centration of such a neutral solution leads to the separation of the 
sodium hydrogen salt, whereas the normal salt is precipitated by 
addition of alcohol to the concentrated mother-liquor. The 
normal ammonium salt, obtained by precipitation of a solution of 
the acid in concentrated ammonia by alcohol, loses ammonia when 
preserved at the atmospheric temperature and passes quantitatively 
into the ammonium hydrogen salt. Thermal decomposition of the 
barium or calcium hydrogen salt gives glyoxaline and hydrocyanic 
acid, butnoketone. The incomplete existence of the normal sodium 
salt in aqueous solution shows that the determinations of the first 
and second dissociation constants of the acid (cf. Pauly and Ludwig, 
A., 1922, i, 953) are inaccurate. H. W. 


qq* 
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Behaviour of the Sulphides of Sodium in Aqueous and 
Alcoholic Media. A Contribution towards Elucidating the 
Structure of Sulphide Dyes. H. H. Hopeson (J. Soc. 
Dyers and Col., 1925, 41, 241—244).—A more detailed account of 
work already published (this vol., i, 532; see also B., 1925, 665). 

W. A. S. 


Action of Nitrous Acid on the Nitrile of Aminomalonic 
Acid. E. GriscukrvitscH-TrocHImMovsKI (J. Soc. Phys. Chim. 
Russe Univ. Leningrad, 1924, 55, 548—550).—Diazotisation of 
aminomalononitrile yields 4: 5-dicyano-1 : 2 : 3-triazole, which forms 
orange-yellow pain m. p. 145—150° (decomp.) : NH,*CH(CN),+- 


The 
dicyanotriazole forms: a silver compound, C,N,Ag, stable towards 
light, but inflammable when heated; analogous ammonium and 
potassium compounds; a blue copper compound, (C,N;),Cu; a 
calciwm compound (+3H,O); and a methyl derivative, m. p. 57-5— 
58-5°. When hydrolysed by means of hydrochloric acid, it yields 
1 : 2: 3-triazole-4 : 5-dicarboxylic acid monoamide, 

C,HN,(CO,H)-CO-NH,, 

infusible at 275°, whilst hydrolysis by sulphuric acid gives 1 : 2 : 3- 
triazole-4 : 5-dicarboxylic acid. When treated with hydrochloric 
acid in absolute alcoholic solution it gives an unstable salt of an 
imino-ether which, on decomposition by water, yields ethyl cyano- 
1 : 2: 3-triazolecarboxylate, CN-C,HN,-CO, Ft, m. p. 114—115°. 
When heated at about its melting point, the triazole undergoes 
partial sublimation, with formation of a white isomeride (cf. 
following abstract). 


Structure of Dicyanotriazole. E. GriscHKEVvITSCH-TROCHI- 
MOVSEI and L. Korxo (J. Soc. Phys. Chim. Russe Univ. Leningrad, 
1924, 55, 551—553).—-Both forms of dicyano-1 : 2 : 3-triazole (see 
preceding abstract) have m. p. 145—150°. The action of alkali 

ydroxide on the yellow variety results, according to the concen- 
tration of the alkali and the temperature, in either the formation of 
a salt, which reverts to the original yellow compound on acidification, 
or hydrolysis of one cyano group and formation of cyano-1 : 2 : 3- 
triazolecarboxylic acid, m. p. 215—216° (decomp.), or hydrolysis of 
one and partial hydrolysis of the other cyano group with formation 
of the monoamide of the dicarboxylic acid. 

When hydrolysed by means of concentrated sulphuric acid, the 
methyl derivative of the dicyanotriazole yields, not 1 : 2 : 3-triazole- 
4 : 5-dicarboxylic acid, but 1-methyl-1 : 2 : 3-triazole-4 : 5-dicarboxylic 
acid, m. P- 202-5—203-5° (decomp.), which gives a methyl ester, m. p. 
83-5—84°; it is, therefore, 1-methyl-4 : 5-dicyano-1 : 2 : 3-triazole, 

and not as would be 


indicated by the yellow colour. Both forms of dicyano-1 : 2 : 3-tri- 
azole yield the same methyl derivative when treated with 


4 a 

: 


ORGANIC CHEMISTRY. i. 1105 


diazomethane, and the nature of their isomerism remains un- 
explained. T.. 


Action of Hydrazine on Dimethylpyrone. N. Kisner (J. 
Soc. Phys. Chim. Russe Univ. pps 1924, 55, 539—545).— 
Dimethylpyrone reacts energetically with hydrazine hydrate, the 
final product being a compound of the formula C,,H,,N;. The 
pyrone first unites with the hydrazine with rupture of the pyrone 
ring, the resulting compound undergoing transformation into 
pyrazole, the hydrazone of which (I) yields the azine (II). The 
latter is then converted, by a reaction analogous to the formation 
of pyrroles from ketazines (cf. Piloty, A., 1910, i, 277), into the 
compound III. Since, however, the final product does not give 
the reactions of pyrroles, it is probable that compound III under- 
goes condensation into the isomeric form IV : 


co<CH:CMes, —> NH,:NH-CMe!CH-CO-CH,Ac —> 


CH:CMe 
bMeCH? © CH,Ac —> cH” CH,°CMe:N-NH, 
NH—N: | 
-CH.-CMe:N: (IL. 
Me CMe 
NH—-N N—NH TII 
CMe-N-CMe-NH-CMe-N-CMe 
| wil 
CH--C-CH——CH-— C:CH 


The compound IV has m. p. 254°, and yields an unstable com- 
pound with alcohol; a compound, C,,H,,N;+MeOH, stable at 
the ordinary temperature; a compound, C,,H,,N,+4CqH,0., m. p- 
73°; a compound, C,,H,,N,+4HCIl; and a colourless methiodide, 
C,,H,,N,,Mel. 


Condensation of Isomeric Tolyl-2-thio-4-ketothiazolidines 
(Rhodanic Acids) with Substituted Vanillins. R. M. Hann 
(J. Amer. Chem. Soc., 1925, 47, 1998—2002).—5-Chlorovanillin 
(5-chloro-4-hydroxy-3-methoxybenzaldehyde), m. p. 165°, is obtained 
by the action of chlorine on vanillin in glacial acetic acid in presence 
of sodium acetate. The following substituted vanillylidenethio- 
thiazolidines were prepared by condensation of the substituted 
vanillins with the thiothiazolidines in boiling glacial acetic acid in 
presence of sodium acetate: 5(5-bromovanillylidene)-, yellowish- 
brown, iridescent, m. p. 207° (decomp.); 5(5-chlorovanillylidene).-, 
~ yellow, m. p. 196°; 5(5-iodovanillylidene)-, orange-red, m. p. 213°; 
and 5(5-nitrovanillylidene)-2-thio-3-0-tolyl-4-ketothiazolidine, golden- 
brown, m. p. 205° (decomp.); 5-vanillylidene-, deep yellow, m. p. 
210°; 5(5-bromovanillylidene)-, light yellow, m. p. peg subse- 

qq 


, 
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quently re-solidifying and re-melting at 223—224°; 5(5-chloro- 
vanillylidene-, yellow, m. p. 210°; 5(5- iodovanillylidene)-, yellowish- 
brown, m. p. 190—191°; and 5(5-nitrovanillylidene)- '3-thio-3-m- 
tolyl-4-ketothiazolidine, brown, m. p. 220° (decomp.); 5(5-bromo- 
vanillylidene)-, light yellow, m. p. 223°; 5(5-chlorovanillylidene)., 
yellow, m. p. 224°; 5(5-iodovanillylidene)-, deep yellow, m. p. 243°; 
and 5(5-nitrovanillylidene)- 2-thio-3-p-tolyl- 4. ketothiazolidine, golden. 
brown, m. p. 214—215° (decomp.). F. G. W. 


Green Modification of pp’-Dihydroxyazobenzene. D. Vor- 
LANDER and K. Kunze (Ber., 1925, 58, [B], 1403—1404).—The 
action of water at 0° or, preferably, of sodium chloride or sodium 
acetate solution at —10° to —15° on the bluish-black hydrochloride 
of pp’-dihydroxyazobenzene (preferably prepared by passing 
hydrogen chloride into the alcoholic solution of the parent sub- 
stance) leads to the separation of a very unstable, dark-grey or 
olive-green modification of pp’-dihy drox azobenzene. The di- 
sodium and diammonium salts of pp’-dihydroxyazobenzene are 
described. H. W 


Quinone Diazides of the Anthraquinone Series. M. Tanaka 
(Compt. rend., 1925, 181, 180—182).—3-Nitro-2-aminoanthra- 
quinone (m. p. 316°) is diazotised in concentrated sulphuric acid 
solution, and the diazo compound (yellow needles exploding at 133°) 
is converted by boiling with acetic anhydride into 9: 10-anthra- 
quinone-2 : 3-quinonediazide (annexed formula), crystals (+ }Ac,0) 

\ co N with a metallic reflex, decomp. 227°, which 

2 couples slowly with R-salt to give a blue 

\/ CO coloration. It is reduced by sodium thio- 
™ sulphate in alkaline solution to 3-hydrory- 
2-hydrazinoanthraquinone, reddish-brown needles, decomp. 335°. 
Boiling acetic anhydride converts 2-methyl-5 : 6-anthra- 


quinono-1-oxa-3 : 4-diazine, Cu ,m. p. 314°. 


1-Nitro-2-aminoanthraquinone (m. p. 310°) is converted in the 
same way into anithraquinone-1 : 2-quinonediazide. G. M. B. 


Reaction between Phenylhydrazine and Mercuric Acetate. 
L. Veccuiorti and A. Capopacgua (Gazzetta, 1925, 55, 369—371). 
—Gradual addition of phenylhydrazine, with agitation, to mercuric 
acetate solution results in the formation of the mercuric salt of 
diazoaminobenzene, Hg(NPh-N:NPh), (cf. Ciusa and Pestalozza, 
A., 1911, i, 678). Apparently the phenylhydrazine undergoes 
oxidation to aniline and diazobenzene, these then condensing to 
diazoaminobenzene. 


Salvarsan. I. Determination of an Isoelectric Point. 
A. 8. Hunter and W. A. Parrick (J. Lab. Clin. Med., 1925, 10, . 
343—359).—The pg value of salvarsan is 7-60; of the dihydro- 
chloride, 2-41; monohydrochloride, 3-00; monosodium salt, 10-88 ; 
disodium salt, 11-43. The presence of an isoelectric point at pu 
about 3-4 was indicated. CHEMICAL ABSTRACTS. 
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Preparation and Decomposition of Unsymmetrical Mer- 
curi-organic Compounds. A Method of Establishing the 
Relative Degree of Negativity of Organic Radicals. M. S. 
KuarascH and M. W. Grarriin (J. Amer. Chem. Soc., 1925, 47, 
1948—1954).—Methylmercuric 2 : 4 : 6-trinitrobenzoate, 

m. p. 165° (decomp.), was prepared by shaking together silver 
trinitrobenzoate and mercuric methyl chloride in_ benzene. 
When heated at 160—162° in a vacuum, this affords mercury 
2:4:6:2':4':6’-hexanitrodiphenyl (cf. Kharasch, A., 1922, 
i, 189) and probably mercury dimethyl. 

Phenylmercuric trinitrobenzoate, m. p. 228°, obtained similarly, 
affords phenylmercury 2:4: 6-trinitrophenyl, m. p. 227-5°, when 
heated in a vacuum at 222°. When boiled with mercuric chloride 
in alcohol, the latter yielded mercuric phenyl chloride and mercuric 
trinitrophenyl chloride. p-Tolylmercuric trinitrobenzoate, m. p. 
234—237° (decomp.), and p-tolylmercury 2: 4: 6-trinitropheny]l, 
m. p. 203° (cf. Koten and Adams, this vol., i, 236) were obtained 
similarly. Decomposition of phenylmercury and p-tolylmercury 
trinitrophenyls with hydrogen chloride yielded benzene and toluene, 
respectively, and mercuric 2:4: 6-trinitrophenyl chloride. This 
is taken to indicate that both tolyl and phenyl groups are more 
electronegative than 2:4: 6-trinitrophenyl, as the more electro- 
negative radical should break off more readily. The method may 
be extended to establish the relative negativity of all types of 
organic radicals. F. G. W. 


Constitution of Hydrargyrum Salicylicum and Related 
Substances. F. BorpEcKER and O. WunstorF (Arch. Pharm., 
1925, 263, 430—435).—‘‘ Hydrargyrum salicylicum” is readily 
converted by an aqueous solution of potassium cyanide into a 
mixture of the salts of 3- and 5-cyanomercurisalicylic acids, which 
form respectively a sandy powder (potassium salt +2-5H,O soluble 
in 25 parts of water at 15°, strontium, zinc, and silver salts described), 
and felted needles (potassium salt +2H,O soluble in 10 parts of 
water at 15°, and silver salt described). ‘The potassium salts react 
with a solution of iodine in potassium iodide to give iodosalicylic 
acids, which were identified with synthetic specimens, the orient- 
ation of the cyanomercuri derivatives being thus established. 
When the iodo-acid from the 3-cyanomercuri acid was fused with 
potassium hydroxide, and the resulting acid distilled, resorcinol 
was obtained, but this is no proof of constitution. All specimens 
of “‘ hydrargyrum salicylicum ” are mixtures except that prepared 
according to Dimroth (A., 1902, i, 849), which contains only the 
1: 2:5-isomeride. Dimroth’s conclusion that it had the orient- 
ation 1 : 2:3 was probably due to a change of constitution during 
a potassium hydroxide fusion. G. M. B. 


Mercury Derivatives of Azo Dyes. A. PROSKOURIAKOFF 
and G. W. Rarziss (J. Amer. Chem. Soc., 1925, 47, 1974—1979).— 
Dihydroxymercuridihydroxyazobenzenesulphonic acid was obtained 
as the orange-brown, amorphous potassium salt, by the action 


: 
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of mercuric acetate on the monopotassium salt of chrysoine in hot 
aqueous or alcoholic solution in presence of a trace of acetic acid. 
Dihydroxymercuri-B-naphtholazobenzenesulphonic acid was obtained 
similarly from the sodium salt of ‘‘ orange II.” Mercuribis(hydrory- 
mercuri-8-naphtholazobenzenesulphonic acid, red, amorphous, was 
obtained by the action of 2 equivalents of mercuric acetate on 
‘‘ orange II” in methyl alcoholic solution in presence of acetic acid. 
Dihydrorymercurihydroxyazobenzenesulphonic acid, brownish-red, 
was obtained similarly in aqueous solution. It yields a disodium 
salt. Mercuribis(nitrobenzeneazosalicylic acid), light brown, was 
prepared similarly from the sodium salt of the azo compound and 
mercuric acetate in aqueous solution, or from the free acid in alcoholic 
solution. The toxicity of the above mercury compounds is less 
than that of mercuric chloride, but is not proportional to the 
mercury content. The compounds are weaker bactericides than 
mercuric chloride, but stronger than “‘ mercurochrome ”’ (h ce 
mercuridibromofluorescein). 


Mercurisation of Methylene-blue. L. CHALKLEy, jun. (J. 
Amer. Chem. Soc., 1925, 47, 2055—2061).—When_benzoy]-leuco- 
methylene-blue is boiled in aqueous alcoholic solution with 3 
molecular equivalents of mercuric acetate in presence of acetic 
acid, it yields an acetoxymercuri derivative, a w white powder, m. p. 
indefinite, which affords a yellow sulphide when its solutions are 
treated with hydrogen sulphide. When methylene-blue acetate 
is heated with 15 mols. of mercuric acetate in aqueous solution in 
presence of acetic acid, combination of the dye with mercury takes 
place. A small quantity of the chloride of the mercury derivative, 
Cal N,S,Cl,Hg, was isolated, together with a trace of a compound, 

The former readily passes into colloidal 
os on treatment with water, the 4% solution forming a semi- 
solid gel, more dilute solutions forming syrupy liquids. 

Benzoyl-leucomethylene-blue has m. p. 196—198° (cf. Cohn, 
A., 1900, i, 455). F. G. W. 


Germanium. XII. Tetra-alkyl and Tetra-aryl Com- 

ounds of Germanium. Germanium Tetraethoxide. D. L. 

ABERN, W. R. Ornnporrr, and L. M. Dennis (J. Amer. Chem. Soc., 
1925, 47, 2039—2044).—Germanium tetrachloride was prepared 
by passing hydrogen chloride into a suspension of germanium 
dioxide in concentrated hydrochloric acid at about 70°, the product 
distilling over with small amounts of hydrochloric acid. The 
latter is removed by several distillations of the crude material in 
a current of dry air, followed by treatment with solid sodium 
carbonate. Germanium tetraphenyl, m. p. 226°, was obtained both 
by the action of magnesium phenyl bromide, and bromobenzene 
and sodium, on the tetrachloride. The latter reaction was also 
applied successfully to the preparation of tin tetraphenyl from 
stannic chloride (cf. Polis, A., 1890, 166). Germanium tetra-p- 
tolyl, m. p. 224°, obtained similarly, is described. Germanium 
tetrapropyl, m. p. —73°, b. p. 225°/746 mm., d3 0-9539, n'”® 1-451, 
n™ 1-443, n* 1-440, n™ 1-453, and germanium tetraisoamyl, b. p. 


E | | 
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163—164°/10 mm., d3}} 0-9147, n'"* 1-457, n® 1-451, n® 1-444, n™ 1-438, 
were obtained from the tetrachloride and magnesium propyl 
bromide and magnesium isoamyl bromide, respectively. Germanium 
tetraethyl (cf. Dennis and Hance, A., 1922, ii, 302), obtained 
similarly from magnesium ethyl bromide, has b. p. 162-5—163°, 
1-443, 1-439, n® 1-430, n™ 1-422. Germanium tetraethoxide, 
m. p. —81°, b. p. 185—187°, was obtained by the action of sodium 
ethoxide on germanium tetrachloride. It hydrolyses on exposure 
to air. F. G. W. 


Degradation of Proteins by Hypobromite. S. GoLDSCHMIDT 
and C. STEIGERWALD (Ber., 1925, 58, [B], 1346—1353).—Gelatin, 
casein, and egg-albumin show characteristic differences in the 
rates at which they react with alkaline hypobromite solution at 
0°, so that it appears probable that each protein may be analytically 
distinguished by a “ hypobromite number” which expresses the 
equivalent weight of the protein which has reacted with 1 mol. 
of hypobromite after a definite interval of time. In the case of 
gelatin, the rate of reaction depends on the age of the solution. 
Hydrolysis due to the excess of alkali hydroxide present does not 
influence the change. The action is probably due to the attack 
of the hypobromite on the imino group of diketopiperazines and 


other ring systems in accordance with the scheme: -CO-NH-CH: 
+HOBr NaOH H,0 


‘CO-NBr-CH: -CO-N:C: -CO-NH,+:CO. The in- 
ability of the -NH-CO- group in polypeptides to react with hypo- 
bromite in this sense is established by the observations that whereas 
glycine is rapidly converted into nitrogen and carbon dioxide, 


glycylglycine consumes rapidly only 2 mols. of the reagent with- 
2HOBr 


out evolution of nitrogen, thus: NH,*CH,*CO-NH-CH,°CO,H 
CN-CO-NH-CH,-CO,H the 
_intermediate product has not been isolated, but its formation is 
deduced from the identification of ammonia and oxalic acid. 
Benzoylglycine and benzoylalanylglycine are only very slowly 
attacked by hypobromite. On the other hand, diketopiperazine 
is rapidly converted by hypobromite (2 mols.) into a compound, 
C,H,O,N,, m. p. 113° (decomp.) after softening at 110°, which, 
since it contains a carboxyl and an activated methylene group, 
is regarded as 4-glyoxalone-2-carboxylic acid. Alanine anhydride 
is readily attacked in a similar manner. 

Benzoylalanylglycine, m. p. 161° after softening at 159°, is incident- 
ally described. H. W. 


Depolymerisation of Proteins and Re-synthesis of Protein- 
like Substances from the Fission Products. K. Sxrpata 
(Acta Phytochim., 1925, 2, 39—47).—Carefully dried casein, serum- 
albumin, fibroin, gelatin, or Witte’s peptone when heated with 
glycerol at 180—190° passes into a mixture of anhydrides of the 
simple amino-acids. Human hair, wool, feathers, tortoise-shell, 
and horn are similarly depolymerised, but they require more 
glycerol and longer heating. The conversion of amino-acid 
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anhydrides into protein-like substances is accomplished by heating 
with glycerol, e.g., glycyltyrosine anhydride gives a product showing 
the Millon and xanthoproteic acid reactions. Free amino-acids 
behave similarly, since they are converted into anhydrides under 
the conditions of the experiment. Asparagine yields an amorphous 
wder giving a colloidal solution which shows the carbonyl and 
iuret reactions. Asparagine with tyrosine gives a product show- 
ing the Millon test and with cystine a product showing the lead 
sulphide test. The action of proteolytic enzymes is — hs 


Interfering Effect of Glycerol on the Biuret Reaction. 
F. B. Serpert and E. R. Lona (J. Biol. Chem., 1925, 64, 229— 
231).—The presence of 0:33% of glycerol in a protein solution 
reduces the intensity of the biuret reaction by 50%; 16-66% of 
glycerol reduces it four-fold; the test has therefore to be used 
with caution on bacterial media containing glycerol. C. R. H. 


Proteins. VIII. Solubility of the Serum-globulins. 
8. P. L. Sorensen (Compt. rend. Trav. Lab. Carlsberg, 1925, 15, 
No. 11, 1—29; cf. this vol., i, 602)—From experiments on the 
solubility and fractional precipitation of the serum-globulins, it 
is concluded that after repeated fractionation, even the best purified 
preparations still consisted of easily dissociable complexes contain- 
ing both euglobulin and pseudoglobulin having the gencral formula 
E,P,. The solubility of these substances in water and salt solu- 
tions is less the greater p may be supposed to be in 4m 
to q. zo 


Heat Denaturation of Proteins. H. Wu and D. Y. Wu U. 
Biol. Chem., 1925, 64, 369—378).—After heating egg-albumin in 
faintly acid or alkaline solution (to prevent coagulation following 
denaturation), it gives a deeper colour with Folin’s phenol reagent 
(A., 1912, ii, 1011) than before this treatment; further, the filtrate 
obtained by treating with tungstic acid the filtrate from heat- 
coagulated albumin gave a deeper colour than that obtained similarly 
from untreated albumin. The results indicate that denaturation, 
whether brought about by heat or by acid or alkali, is essentially a 
hydrolytic process, the increased colour obtained being probably 
due to tyrosine split off the protein molecule. Anomalous behaviour 
was observed with horse-serum-albumin, which was not denatured 
on heating in 0-05N-hydrochloric acid, and with pigeon’s-egg- 
albumin, which becomes insoluble on heating in presence of small 
amounts of acid or alkali. C. R. H. 


Specific Nature of Animal Proteases. I. Importance of 
Diketopiperazines in the Synthesis of Proteins. E. WaLD- 
SCHMIDT-LEITz and A. ScHAFFNER (Ber., 1925, 58, [B], 1356—1360). 
—Glycine anhydride is not hydrolysed to an appreciable extent 
by pepsin, trypsin, erepsin, papain, or the proteases of yeast under 
physiological conditions. The stability of the anhydride ring 
towards acid and alkali of such concentrations as are encountered 
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in biochemical work is much greater than has been assumed hitherto. 
It is suggested therefore that there are probably two types of 
proteins, one of which is readily hydrolysed by enzymes and is poor 
in anhydrides, whereas the other is resistant towards enzymes 
(e.g., fibroin, keratin) and is characterised by the presence of diketo. 
piperazines as fundamental structural units. H. W. 


Preparation of Crystalline Oxyhzemoglobin by Ultra- 
filtration. L. Tutvotye and J. Rocue (Bull. Soc. Chim. biol., 
1925, 7, 753—754).—Defibrinated blood is centrifuged and the 
corpuscles, after being freed from protein by repeated washing 
with isotonic saline, are laked with the minimum amount of water. 
The stromata are removed by centrifuging, and after reduction 
of the oxyhemoglobin to hemoglobin, the liquid is ultra-filtered 
by means of a collodion membrane (10% collodion in acetic acid). 
The solution is then treated by the method of Dudley and Evans 
(A., 1921, i, 749). H. J. C. 


Biochemical Study of Phycoerythrin and Phycocyanine. 
Z. Kitasato (Acta Phytochim., 1925, 2, 75—97).—Phycoerythrin 
and phycocyanine are obtained crystalline by salting out the aqueous 
extract of a Bangiacea, Porphyra tenera Kjellm., with ammonium 
sulphate and are purified by repeated solution and salting out 
followed by dialysis to remove adhering salts. Analysis then gives 
the following results, for phycoerythrin, C 50-87, H 7-04, N 
15-34, S 1-76, O 24-99%, and for phycocyanine, C 50-60, 
H 6-90, N 15-76, S 1-69, O 24-97%. These substances are 
decomposed by acids, alkalis, and proteolytic enzymes into a protein 
and a coloured substance. The protein from phycoerythrin re- 
sembles a globulin in its general properties and that from phyco- 
cyanine is very similar. Phycoerythrin on digestion with pepsin 
gives a reddish-violet, water-soluble pigment, C,g,H.90,g,Ny, which 
on warming with acids gives an amino complex, 

Cy gH 


and a blue pigment soluble in organic solvents, insoluble in water 
‘and acidic in character, 54012N,,14H,O. Phycocyanine on 


peptic digestion gives directly a protein constituent and the blue 
pigment, the reddish-violet intermediate substance not being 
formed. It ——_ therefore that the amino compound deter- 
mines the difference between phycoerythrin and phycocyanine 


and in the case of the former gives the more basic character and the 
resistance to alkali and acids. Spectrographic investigation of 
phycoerythrin, phycocyanine, and their decomposition products 
confirms these views. 


J 
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Biochemistry. 


Cytochrome, a Respiratory Pigment common to Animals, 
Yeast, and Higher Plants. D. Kemin (Proc. Roy. Soc., 1925, 
98, B., 312—339).—The myohzmatin or histohematin of MacMunn 
has been renamed cytochrome. It is an intracellular respiratory 
catalyst common to animals, bacteria, yeast, and higher plants. 
The highest concentrations are found in the thoracic wing-muscles 
of flying insects, the striated muscles of mammals and birds, and 
baker’s yeast. In the reduced form it shows four characteristic 
absorption bands, the positions of which are approximately the 
same in all organisms: a 6046, b 5665, c 5502, d 5210 A. (bees). 
Band d is composed of three secondary bands, x, y, z. In the 
oxidised form there are no clear absorption bands, but only faint 
shading extending 520—540/550—570upy. Cytochrome is easily 
oxidised by air and reduced by the normal cell or by chemical agents. 
In the living animal it exists in the oxidised or only partly reduced 
form. Sodium pyrophosphate and NV/10,000 potassium cyanide stop 
the oxidation of cytochrome, but do not prevent the cell from 
reducing the already oxidised pigment. On the other hand, ethyl- 
urethane, alcohol, and formaldehyde do not interfere with the oxid- 
ation of the pigment, but inhibit the reduction of the oxidised form. 
Evidence is advanced to show that cytochrome contains three 
components, a’, 6’, c’, of which two, b’ and c’, have an iron—pyrrole 
nucleus similar to that of hemoglobin. The hzemochromogen 
nature of a’ has not yet been definitely proved. The three com- 
ponents give oxygen and carbon monoxide compounds. Cyto- 
chrome and its derivatives are responsible, at least partly, for the 
peroxydase reactions in organisms. Cytochrome is distinct from 
muscle-hemoglobin (myochrome) which differs from blood-hemo- 
globin only in having the absorption bands slightly shifted towards 
the red; both pigments can be seen in the same muscle of a bird or 
mammal. The non-coloured portions of plants show a hemochromo- « 
gen-like complex (modified cytochrome) as well as errors. " 


Use of Acetylene for the Determination of Hemoglobin. 
H. R. Mixer (J. Lab. Clin. Med., 1924, 10, 248—250).—-Acetylene 
can be used with a special apparatus described or can be substituted 
for carbon monoxide in the Palmer and the Sahli methods. 

CHEMICAL ABSTRACTS. 


Modification of the Kramer-—Tisdall Method for the Deter- 
mination of Sodium in Blood. R. L. Haven (J. Lab. Clin. 
Med., 1924, 10, 236—237).—The blood-serum or plasma is mixed 
in a crucible with the potassium pyroantimonate reagent and 
centrifuged after the addition of alcohol. The precipitate, after 
decantation of the supernatant liquid, is twice washed with aqueous 
alcohol and centrifuged and weighed after drying at 110°. 

CHEMICAL ABSTRACTS. 
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Determination of Urea and Sugar in Blood. B. GruskIN 
(J. Lab. Clin. Med., 1924, 10, 233—236).—The blood, after incu- 
bation with urease, is treated with sulphuric acid and sodium tung- 
state. One portion of the filtrate is used for the determination of 
sugar by the Folin-Wu method, whilst another is treated with 
Nessler’s reagent and the colour developed is compared with a 
standard simultaneously prepared. Detailed directions for the 
preparation of the special urease solution are given. 

CHEMICAL ABSTRACTS, 


Determination of Urea in Blood and Urine. T. Appis 
(J. Lab. Clin. Med., 1925, 10, 402—409).—A special apparatus is 
described for collecting the ammonia from the action of urease on 
the urea of blood and urine. CHEMICAL ABSTRACTS. 


Determination of Urea in the Blood of a Normal Dog. 
E. VarRTEJEANU (Bul. Soc. Chim. Romédnia, 1925, 7, 36—37).— 
The sample treated with a small quantity of potassium oxalate 
to prevent coagulation is mixed with a 20% solution of trichloro- 
acetic acid and the solution is filtered. The filtrate is rendered 
exactly neutral to phenolphthalein with sodium hydroxide, treated 
with sodium hypobromite, and the evolved nitrogen measured as 
usual. The quantity of urea in the blood of a normal dog varies 
considerably during the day, rising to a maximum and falling to a 
minimum in an oscillatory manner irrespective of the nature or 
quantity of the food consumed. A. R. P. 


Application of Electrical Conductivity to Quantitative 
Analysis in Biochemical Practice. I. Titration of certain 
Inorganic Salts with Sodium Hydroxide. 8. DEMJANOVSKI 
(J. Soc. Phys. Chim. Russe Univ. Leningrad, 1924, 55, 327—333).— 
The use of electrical conductivity as an indicator is applicable, not 
only to acidimetry and alkalimetry, but also to the titration of salts 
with alkali hydroxide, and no complicated apparatus or special 
care is necessary. The results obtained when metals are determined 
by this method are usually of sufficient accuracy for industrial 
purposes. When compounds giving basic or complex salts are 
titrated with sodium hydroxide, they usually give either a curve 
with no sharp minimum of conductivity or a curve diverging in one 
or the other direction ; in such cases, satisfactory results are obtained 
by adding the salt to the sodium hydroxide solution, instead of 
vice versa. Preliminary tests indicate that the above method is 
applicable also to biochemical practice. TMF. 


Determination of Chloride in Animal Tissue. R. VLADEsScU 
(Bul. Soc. Chim. Romdnia, 1925, 7, 29—31).—Distillation of the 
tissue with nitric and sulphuric acids sometimes produces: hydro- 
cyanic acid, whilst fusion with sodium carbonate and nitrate leads 
to loss of chlorine by volatilisation. The most rapid and accurate 
procedure consists in heating the substance with concentrated nitric 
acid and silver nitrate in a Kjeldahl flask until the organic matter 
is dissolved. After dilution, the silver chloride is filtered off and 
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the excess of silver in the filtrate determined by titration with 
thiocyanate. A. R. P. 


Presence of Lecithin in Fats. E. BorptKer (J. Pharm. 
Chim., 1925, [viii], 2, 107—113).—A positive qualitative test for 
the presence of phosphorus in a number of animal and vegetable 
oils has been obtained. Castor oil alone gave a negative result. 
The lecithin content of linseed oil calculated from the value obtained 
for phosphorus is 0-58%, whilst the nitrogen percentage corresponds 
with 45% lecithin, the disagreement in the two values being 
ascribed to the presence of a lecithin-albumin complex. H. J. C. 


Comparative Physiological Importance of Iron and Zinc. 
G. Bertranp and H. Nakamura (Ann. Inst. Pasteur, 1925, 39, 
698—707).—A repetition of results already published (A, 1924, i, 
1151). H. J.C. 


Inorganic Phosphates in Milk. R. ViApEscu (Bul. Soc. 
Chim. Roménia, 1925, '7, 31—32).—The phosphoric acid content 
of the milk of healthy cows is constant within narrow limits, but is 
much below the normal when the animal is tuberculous; thus a low 
content of phosphoric acid in milk indicates either dilution or the 
presence of tubercle. A rapid determination of the phosphoric acid 
present in milk as inorganic phosphates and as lipoids may be made 
by heating the milk with nitric acid until a clear solution is obtained 
and precipitating the phosphoric acid directly with ammonium 
molybdate. A. R. P. 


anic Phosphorus Com ds in Milk-serum. B. 
W. (Z. Unters. Nahr. Genussm., 1925, 49, 253— 
262).—Milk-serum contains organically combined phosphorus in 
proportions varying from 90 to 140 mg. per litre. alytical pro- 
cesses for the determination of inorganic phosphates by titration 
with calcium chloride solution are described. The organic phos- 
phorus compound examined is compared with that described by 
Siegfried (A., 1897, ii, 220). A. G. P. 


Abnormal Crystal-formation and its Relation to Oxalate 
Precipitation and to Red Blood-corpuscles. B. Barpacu 
(Chem.-Zig., 1925, 49, 662)—The different forms assumed by 
calcium oxalate, separating from urine, are due to the presence of 
traces of calcium salts of other acids which influence the crystallis- 
ation either by actual inclusion in the solid crystal or by affecting 
the surface forces. A strong resemblance exists between some of 
the forms of calcium oxalate and of the stromata of laked red blood- 
corpuscles. W. H.-R. 


Micro-determination of Ammonia in Urine. A. Yovano- 
vitcH (Bull. Soc. Chim. biol., 1925, '7, 665—672).—A slight excess 
of saturated lithium carbonate solution is added to 1—2 c.c. of 
urine through which air saturated with water vapour at 40—50° 
and under reduced pressure is then drawn. The ammonia is received 
into standard acid, which is then titrated with N/70-sodium hydr- 
oxide solution. Urea and amino-acids are not affected by the 


= 
] 
| 
| 
| 
| 


BIOCHEMISTRY. i. 1115 


lithium carbonate solution; the maximum error of the method does 
not exceed 3%. H. J.C. 


Effect of Sodium Carbonate Concentration in the Deter- 
mination of Sugar by Benedict's Method. A. J. Quick 
(Ind. Eng. Chem., 1925, 17, 729—730).—The error due to the 
alteration of the final concentration of sodium carbonate, which is 
marked when dealing with solutions containing less than 0-2% of 
dextrose, may be overcome by keeping a sufficient concentration 
of sodium carbonate throughout, 7.e., more than 25 g. in 100 c.c. 
of solution. [Cf. B., 1925, 684.] D. G. H. 


Effect of High Concentrations of Alkali on the Colour of 
Phenolsulphonephthalein. R. 8S. Hupsarp and D. O. MEEKER 
(J. Lab. Clin. Med., 1924, 10, 229—232).—Alkali in concentration 
of 0-1N or more destroys the colour of the dye. 0-001—0-002N- 
Alkali is recommended for permanent standards. 

CHEMICAL ABSTRACTS. 


Excretion of Lactic Acid in the Urine after Muscular 
Exercise. 8S. H. Liwsestranp and D. W. (Proc. Soc. 
Exp. Biol. Med., 1924, 24, 426).—After 1—2 mins. of strenuous 
exercise, the lactic acid content of the urine, as determined by 
Clausen’s method, rose from 2 to 150 mg. in 10 mins., reaching a 
maximum in 20 mins., and returning to the normal value in 1 hr. 

CHEMICAL ABSTRACTS. 


Changes in the Composition of the Urine after Muscular 
Exercise. D. W. Witson, W. L. Lona, H. C. Tompson, and 8. 
Tuurtow (Proc. Soc. Exp. Biol. Med., 1924, 21, 425—426).— 
Strenuous exercise was accompanied by a fall in the volume of urine, 
an increased excretion of acids and inorganic phosphates, a con- 
servation of bases, and a decreased excretion of chlorides and of 
total nitrogen. CHEMICAL ABSTRACTS. 


Influence of Asparagine and Ammonium Nitrate on the 
Nitrogen Metabolism of Ruminants. M. StarzewsKa (Rocz. 
Nauk. Rolnicz., 1923, 10, 527—544).—The addition of asparagine 
or ammonium nitrate to rations poor in protein had a favourable 
influence on the nitrogen metabolism; the unretained portion was 
eliminated in the urine as urea. It is probable that the two sub- 
stances are converted into the same or similar compounds. 

CHEMICAL ABSTRACTS. 


Concentration in the Blood and Excretion of Alcohol at 
High Altitudes. W. Brenwer (Arch. Exp. Path. Pharm., 1925, 
107, 20—37).—Groups of rabbits at sea-level, at 1500 m. and at 
2500 m. were treated with similar amounts of alcohol administered 
by stomach tube; both the rate of rise of concentration of alcohol 
in the blood and the absolute maximum concentration reached were 
less the lower the atmospheric pressure. Similar results were 
obtained at sea-level with animals kept in vessels in which the 

ressure was artificially reduced. The differences were accounted 
or by increased excretion of alcohol by the lungs at the lower 
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pressures; at 635 mm., the rate of excretion by the lungs was four 
times as great and the total amount so excreted 3-3 times as great 
as at 760 mm. C. R. H. 


Distilled Water in Biological Work. E. Canats and R. 
GENEVET.— (See ii, 847.) 


ss in Chemical Toxicology. Konn-Asrest (Bull. 
Soc. chim., 1925, [iv], 37, 773—812).—An address. __L. F. H. 


Absorption of Potassium Iodide by the Skin. E. Canats 
and M. Grpon (J. Pharm. Chim., 1925, [viii], 2, 102—107).— 
Potassium iodide solution is not absorbed by the skin even when 
soap is present, but when applied as an emulsion in such substances 
as vaseline, lanoline, and stearic acid, iodine can be detected in the 
urine within 12 hrs. H. J.C. 


Variations in Physiological Action of Morphine Deriv- 
atives with Diverse Substituent Groups. A. Zamparo (Boll. 
Chim. Farm., 1925, 64, 385—390).—A critical review of our knowledge 
of the physiological action of morphine and its methyl, ethyl, 
benzyl, and acetyl derivatives. Substitution in a group (such as 
hydroxyl) modifies or suppresses its contribution to the general 
properties of the substance. The group in question functions 
either by attaching the molecule to the tissue, or else by producing 
a specific effect after such attachment has been brought about by 
another group. G. M. B. 


Protoplasmic Action of Copper and Gold. C. VorcT.in, 
J. M. Jounson, and H. A. Dysr (Proc. Nat. Acad. Sci., 1925, 11, 
344—345).—The toxic action of copper and gold salts in very dilute 
solution on protoplasm is essentially a chemical process, the 
metal ions exerting their action on some vital constituent which is 
present in very small amounts. The relatively large surface of 
such organisms as Spirogyra and bacteria allows the adsorption of 
the metal with subsequent storage in the cells. Cysteine and 
glutathione in its reduced (R-SH) form react with copper and gold 
salts, part of the ‘SH group being oxidised with conversion of the 
metal ion into the cuprous and aurous states, respectively. It is 
suggested that the toxic action is due to a disturbance of the 
glutathione equilibrium, 2R-SH — (R-S),+H,. In support, it is 
found that whereas amino-acids, dextrose, lecithin, and other proto- 
plasmic constituents have no protective action, the presence of an 
excess of cysteine or glutathione protects the protoplasm against 
the toxic action of these metal ions. J.8.C. 


Electrolysis of Enzymes and their Phosphoric Acid and 
Silica Content. F. Maranon (Compt. rend., 1925, 181, 51—54; 
cf. A., 1924, i, 350, 464).—Prolonged electrolysis of aqueous solu- 
tions of enzymes results in the loss of all activity. This is not due 
to the secondary formation of some harmful substance such as 
hypochlorous or persulphuric acid etc., but to the decomposition 
of the organo-mineral grouping in the enzyme itself. The ash of 
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enzymes from animal tissues contains considerable amounts of 
phosphate, but only traces of silica. J.8.C. 


Effect of Hydrogen-ion Concentration on the Extracellular 
Pectinase of Fusarium cromyophthoron. C. P. Srprris (Phyto- 
pathology, 1924, 14, 481—489).—When grown in onion extracts, 
the fungus tends to bring the pg value to about 5-5, irrespective 
of its original value, by the formation of carbonate or hydrogen 
carbonate ions. Pectinase is not formed in, or is not excreted by, 
young cultures; it is rapidly excreted at pg 7, and that from the 
culture kept at 5-0 was more active than that from other cultures. 

CHEMICAL ABSTRACTS. 


Energy Balance during Growth of Micro-organisms and 
its Dependence on Composition of the Nutrient Medium. 
E. F. Terrorne, 8. TRAUTMANN, and R. Bonnet (Compt rend., 1925, 
180, 2060—2063; cf. A., 1923, i, 413; 1924, i, 804; this vol., i, 
709, 755).—The energy losses during the growth of Bacillus St. nigra 
and B. Phlei reach 42% and 40%, respectively, of the energy con- 
tent of the nutrient materials utilised by the organisms. The 
energy balance is in each case independent of the concentration of 
nutriment in the culture medium. L. F. H. 


Hydrogen Peroxide and Bacterial Growth. F. M. BURNET 
(Austral. J. Exp. Biol., 1925, 2, 65—76).—Traces of hydrogen 
peroxide sufficient to inhibit the growth of isolated staphylococci 
are produced by exposure to light of nutrient agar plates. Staphylo- 
coccus cultures produce diffusible substances, some of which are 
thermostable, which reduce hydrogen peroxide and allow growth 
to take place. These substances also neutralise the inhibitory 
action of potassium cyanide (cf. McLeod and Gordon, A., 1924, i, 
125; Avery aad Morgan, ibid., 808). E. C.S. 


Effect of Dyes on Bacterial Growth. F.M. Burnet (Austral. 
J. Exp. Biol., 1925, 2, 77—-82).—Gram-positive bacteria are more 
sensitive to inhibition of growth by acid-magenta and by hydrogen 
peroxide than gram-negative ones. The inhibitory action of the 
dye is due to diminution in the power of the organism to reduce 
hydrogen peroxide. E. C.S. 


Trypanocidal Action of Gold and Platinum. C. LEvaDITI!, 
A. GiraRD, and Nicotau (Compt. rend., 1925, 181, 163—165).— 
The double thiosulphate of gold and sodium (“sanocrysine ”’), 
which contains 37-4% of gold, is tolerated by rabbits in doses up to 
0-05 g. per kg. of body-weight intravenously or subcutaneously. 
In rabbits infected with virus Truffi and Spirocheta cuniculi, the 
curative dose per kg. is 0-05 g. intravenously or 0-02 g. subcutan- 
eously, whilst per os 0-20—0-50 g. per kg. is effective, showing that 
gold in this form is absorbed by the digestive tract. Potassium 
chloroaurate is quite ineffective, as is colloidal gold. The double 
thiosulphate of platinum and sodium is less active than the a 
compound ; both are inferior to bismuth. C. H. 
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Respiration of Lactic Bacteria. 8. KostytTscHEev and M. 
AFANASIEVA (Compt. rend., 1925, 184, 61—62).—Fermentation 
is the only source of energy of Bacillus lactis acidi, Leichm., and 
B. caucasicus and cannot be replaced by normal respiration, however 
efficient the aération. 8. C. 


Factors Influencing the Destruction of Uric Acid by Aero- 
bacter aerogenes. E. E. Ecker and J. L. Morris (J. Infect. 
Dis., 1924, 35, 479—488).—The utilisation of uric acid by Aerobacter 
aerogenes (Bacillus lactis aerogenes) is stimulated at optimal concentra- 
tions by sodium citrate, oxalate, tartrate, or lactate; amino- 
acids, ammonium salts, and dextrose inhibit uric acid destruction, 
whilst sodium hydrogen carbonate, besides decreasing the growth 
of the bacillus, decreases uric acid utilisation. 

CHEMICAL ABSTRACTS. 


Radioactivity, Nitrogen-fixing Bacteria, and Alcoholic 
Yeasts. E. Kayser and H. Detavat (Compt. rend., 1925, 181, 
151—153; cf. A., 1924, i, 1016).—Addition of a radioactive mineral 
(60% uranium oxide) stimulates the action of Azotobacter, the 
optimum effect being with 40 mg. of mineral per litre of culture 
for A. agile, 30 mg. for Azotobacter from Comoro. As the proportion 
of the mineral is increased, the soluble and total nitrogen both 
increase; the fermenting power is greatest at 30 mg., but the 
nitrogen fixed per g. of sugar is greatest at 45 mg. Bacteria grown 
under radioactive influence are superior in nitrogen-fixing power 
to normal bacteria, but continued exposure to the rays eventually 
diminishes this superiority (which can be restored by removing the 
radioactive influence for a time). The maximum effect is obtained 
in white light, the minimum in the dark; yellow, green, and blue 


light are intermediate. 
Alcoholic fermentation of sugar is similarly stitiulated by the 
addition of 20 mg. of radioactive mineral per litre. C. H. 


Conditions Influencing Production of Colouring Matter 
of Monascus purpureus, Went. S. Hrstno (Proc. K. Akad. 
Wetensch. Amsterdam, 1925, 28, 182—190).—The colouring matter 
of Monascus purpureus, Went., consists of a yellow and a carmine 
component, both water-soluble, and a yellow and a carmine com- 
ponent, both insoluble in water but dissolved by organic solvents ; 
by drying the fungus, production of the water-soluble portion may 
be prevented. By growing the fungus on a medium of potassium 
nitrate, potassium dihydrogen phosphate, magnesium sulphate, 
and soluble starch, and by omitting in turn each one of the five ions, 
or adding only a trace, it is concluded, from a comparison of the 
various intensities in colour of the water-soluble factor, that the 
mineral constituents influence the colour tone, but that the relation 
of the essential elements towards growth and towards colour- 
production respectively is not similar. Magnesium, especially at a 
concentration of 0-00001N, acts as a stimulant in the production of 
colouring matter. Lactose is valueless and inulin little better, 
whilst dextrose, sucrose, starch, glycogen, maltose, levulose, and 
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galactose are good nutrients, but of varying influence on colour 
production. For the production of colouring matter, oxygen is 
essential and the optimum temperature is 27—30°; colour produc- 
tion is independent of light but influenced by the water-content of 
the solid medium ; it is correlated with spore formation. F. M. H. 


Oxidative Cleavage of Fats by Fungi. H. G. Derx (Proc. 
K. Akad. Wetensch. Amsterdam, 1925, 28, 96—107).—The growth 
of Penicillium cyclopium on a nutrient medium is hindered by 
addition of one of the fatty acids from butyric acid to lauric 
acid, but is favoured by adding higher fatty acids; when the 
potassium salt is used, the octoate, nonoate, decoate, laurate, 
and myristate tend to inhibit growth. In every case where growth 
is partly impeded, the specific ketone is formed, 

R-CH,°CH,°CO,H —> R-CO-CH,°CO,H —> R-CO-CH;, 
but is no longer produced when growth becomes normal. The 
formation of ketones, corresponding with decrease in the rate of 
growth, due to addition of fat, may be caused when coconut oil 
(but not butter fat) is added to the nutrient medium. ([Cf. B., 1925, 
640.] F. M. H. 


Influence of Cholesterol and Oxycholesterol on the Multi- 
plication of Infusoria (Enchelys). T. B. Ropertson (Austral. 
J. Exp. Biol., 1925, 2, 83—90).—Oxycholesterol prepared by the 
Lifschiitz method (A., 1908, ii, 233) has no influence on the rate of 
multiplication of infusoria. Oxycholesterol is not a chemical 
individual, but a mixture of varying composition. A product 
similar to that of Lifschiitz is produced by aération of a warm, 
stable emulsion of cholesterol in water, in presence of traces of 
acetone-soluble substances from brain tissue. Emulsions of pure 
cholesterol are not oxidised. E. C. 8. 


Pharmacological Assay of Preparations of Thyroid Gland. 
F. Harrner and T. Komryama (Arch. Exp. Path. Pharm., 1925, 
107, 69—127).—The loss of weight following administration of 
thyroid to normal mice kept on a standard diet may be used as a 
qualitative or very approximate quantitative test of the activity 
of the preparation; a difference of 400% in dosage is the 
least which can be detected with certainty by this method. 
Thyroidectomy in mice is followed by loss of weight and subsequent 
administration of thyroid by restoration of the original weight; 
attempts to utilise this phenomenon as a test met with no greater 
success, and the same applies to the effect of thyroid administration 
on the ‘gaseous exchange of normal or thyroidectomised mice. 
Better results were obtained by studying the protective effect of 
administration by stomach tube of aqueous suspensions of desiccated 
thyroid against the toxic effect of an intravenous or subcutaneous 
injection of acetonitrile given 24 hrs. later (cf. Reid Hunt, A., 
1905, ii, 847); by this means, either varying the dosage of thyroid 
and keeping that of acetonitrile constant or vice versa, it was possible 
to detect differences of 30% in the dosage of thyroid. C.R.H. 
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Cod-liver Oil. I. Effect of Hydrogenation on the Vitamin 
Content. II. Concentrate Manifesting both Antirachitic 
and Antiophthalmic Properties. H. E. Dusin and C. Funx 
(Proc. Soc. Exp. Biol. Med., 1923, 24, 1389—141, 458—460).—I.— 
Hydrogenated cod-liver oil, and its alcoholic extract, in amounts 
equal to 0-1 g. of cod-liver oil daily, prevented and cured rickets 
in rats. 

II.—Extraction and saponification of cod-liver oil yielded a 
yellowish-brown, crystalline substance containing carbon, hydrogen, 
oxygen, and sulphur, which retained all the antirachitic and anti- 
ophthalmic properties in concentrations of 1 in 15,000. 

CHEMICAL ABSTRACTS. 


ilibrium of Cell Constituents and Mode of Oxidation 
inthe Cell. Imbibition and Respiratory Types in Reviviscent 
Plants. A. Mayer and L. PLanterout (Compt. rend., 1925, 181, 
131—132).—The respiratory quotient for mosses saturated with 
water is about 1. It is less than 1 for mosses in which the imbibition 
exceeds unity, and increases considerably when the imbibition is 
less than 0-6, becoming as high as 13-7 fot an imbibition of 0-25. 
In the case of dry mosses, the very high respiratory quotient is 
shown to be due, not to evolution of oxygen or of dissolved carbon 
dioxide, but to an anaérobic process induced by the anhydrobiosis. 
It decreases to about unity in the course of some weeks. C. H. 


Does Light Directly Effect the Decomposition of Chloro- 
phyll in Leaves in Autumn? R. ComsBEs (Compt. rend., 1925, 
181, 129—130).—Leaves covered partly or completely with tin-foil, 
or protected by blackened glass, become brown at the same rate 
and at the same time as neighbouring unprotected leaves. Light 
has therefore no direct effect on the disappearance of chlorophyll from 
leaves in autumn, and differences previously observed between 
trees of thick and of thin habit are indirect effects due to different 
rates of nutrition and maturation. C. H. 


Respiration Apparatus for Plant and Soil Studies. J. M. 
GrinsBurG (Soil Sci., 1925, 19, 411—415).—A modification of the 
Pettenkofer type of respiration apparatus consists of two bell-jars 
connected edge to edge by a heavy rubber band. The lower 
(inverted) bell-jar contains the soil in which the plants are grown 
and the upper one is connected with an air pump and absorbing 
reagents in the usual way. The risk of leaks, such as are apt to 
occur with the older form of apparatus, is avoided. OS. 2. es 


Influence of Water and Salt Solution on Absorption and 
Germination of Seeds. W. Rupotrs (Soil Sci., 1925, 20, 
15—37).—A study of the effect on germination and absorption of 
water by seeds of preliminary soaking in various salt solutions for 15 
hrs. and of continuous contact with the solutions for 6 days. 
Previous soaking in distilled water was harmful to the germination 
of all the seeds studied, maize being least affected. Many seeds 
absorbed more and made longer roots and shoots in weak salt 
solutions than in water. Potassium carbonate was invariably, and 
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magnesium sulphate in many cases, injurious; calcium nitrate was 
also harmful, except to maize. Constant contact with salt solutions 
was in general harmful. Absorption, germination, and root-growth 
decreased with increase in concentration of the salt solutions, except 
for some of the weaker solutions. [Cf. B., 1925, 731.] > 
T. G. 


Carbohydrates in Foliage Leaves in Relation to Water 
Content. T. Horn (Bot. Archiv, 1923, 3, 137—172).—In wither- 
ing leaves of Tropwolum majus starch is broken down into sugar. 
Sucrose steadily increases with decreasing water content. The 
hexoses increase only after prolonged wilting. With increasing 
water content the quantity of sucrose decreases, and vice versa. 

CHEMICAL ABSTRACTS. 


Composition and Appearance of Soya-bean Plants Grown 
in Culture Solutions Each Lacking a Different Essential 
Element. J. M. GrnssBure (Soil Sci., 1925, 20, 1—13).—The 
total ash content of soya-bean plants grown in culture solutions 
lacking magnesium, sulphur, or iron was considerably higher, and 
of plants lacking calcium, phosphorus, potassium, or nitrogen much 
lower, than that of the control.plants, the lowest ash content being 
shown in absence of calcium. There was no definite relationshi 
between ash content and yield of dry matter. The plants from all 
the incomplete solutions, except those without calcium and without 
sulphur, absorbed more calcium than the control plants, variations 
in the amount of calcium taken up being very marked. Where 
calcium absorption was high, magnesium and nitrogen absorption 
was low and vice versa, relative to the absorption by the control 
plants. Pathological conditions were most pronounced in absence 
of calcium, followed in order by absence of nitrogen, potassium, 
magnesium, sulphur, iron, and phosphorus. C. T. G. 


Economical Use of Nitrogen, Phosphorus, and Potassium 
by Barley, Oats, and Wheat in Solution Cultures. F. R. 
PemMBeER and F. T. McLean (R. I. State College Agric. Exp. Sta. Bull., 
1925, No. 199, 53 pp.).—Solution cultures of barley, oats, and wheat 
were grown to maturity with limited amounts of nitrogen, phos- 
phorus, and potassium. Growth was not significantly modified by 
increasing the total osmotic pressure of the solutions from 0-25 to 
15 atm. The minimum nitrogen requirement for high yield over 
a 4 yr. period was for oats 0:7%, for wheat or barley 1-0% of the 
total dry matter. When the phosphorus content was low, the 
stalks had a purple tint. The minimum requirement for high yields 
was 0-:1% P.O, in total dry matter for oats, and 0-2% for wheat 
or barley. The nitrogen and potassium contents of culture plants 
were similar to the values for these elements in field-grown plants, 

. but the culture plants contained about 33°, as much phosphorus 
as field plants. CHEMICAL ABSTRACTS. 


Nitrogen and Carbohydrate Composition of the Developing 
Flowers and Young Fruits of the Apple. F. 8. How err 
(Proc. Amer. Soc. Hort. Sci., 1923, 20, 31—37).—Determinations 
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were made of the moisture content of the flowers and young fruits 
of the Roxbury Russet apple; the nitrogen content was high when 
the flowers were expanding and then fell slightly to about 4%, 
maintaining that value until the petals had fallen. There was 
practically no change in the nitrogen content of setting fruits, but 
in those about to drop the value declined to 3%. The free reducing 
substances gave high values with enlargement of the apples, but 
declined in those fruits which survived the first drop. The free 
reducing substances made up the greater part of the total sugars. 
CHEMICAL ABSTRACTS. 


Nitrogen in Alge. E. B. Frep and W. H. Peterson (Bot. 
Gaz., 1925, 79, 324—328).—The nitrogen in pure cultures of 
Chlorella vulgaris and Scenedesmus quadricauda (7-4% of the ash- 
free plant) is largely in an insoluble form. The water-soluble 
portion (25%) consists chiefly of protein, amino, and peptide 
nitrogen. CHEMICAL ABSTRACTS. 

[Metabolism of the Tomato.] H. R. Kraysit and T. 0. 
Smita (New Hampshire Agric. Exp. Sta. Bull., 1924, No. 212, 7—9).— 
Tomato plants grown in nutrient solution lacking in phosphorus 
were lower in insoluble nitrogen, but higher in soluble and lipoid 
nitrogen than plants grown in a complete nutrient solution. Plants 
made poor growth in a solution free from nitrogen or phosphorus. 

CHEMICAL ABSTRACTS. 


Detection of Plant Phenols by the Use of Nitrites or Nitric 
Acid. A. H. Ware (Analyst, 1925, 50, 384—389).—Specific 
colour reactions involving the use of sodium nitrite and nitrous or 
nitric acid are described for Curagao aloes and commercial aloin, 
phloridzin, ellagitannins in aqueous extractives, catechins, tobacco 
tannin, and commercial chrysarobin (purified Goa powder). [Cf. 
B., Oct. 2nd.] D. G. H. 

Determination of Pentosans in Wood. W. GieriscH (Cellu- 
losechem., 1925, 6, 61—74, 81—93).—Of the various colour reagents 
for furfuraldehyde derivatives, resorcinol does not distinguish 
clearly between methyl- and hydroxymethyl-furfuraldehyde, nor 
orcinol between furfuraldehyde and hydroxymethylfurfuraldehyde. 
The protein reaction is improved by substituting peptone for egg- 
albumin, and the $-naphthylamine reaction, in a modified form, 
can be used to test simultaneously for furfuraldehyde and for 
methyl- or hydroxymethyl-furfuraldehyde. Phloroglucinol gives 
quantitative results only for the sum of the three furfuraldehyde 
compounds, the hydroxymethylfurfuraldehyde precipitate being 
only partly soluble in alcohol. Barbituric acid gives better results, 

recipitating furfuraldehyde and with only a 
ittle en distilled with hydro- 


chloric acid by Tollens’ method, beech wood gives at first a con- 
siderable amount of hydroxymethylfurfuraldehyde, which, however, 
is not formed from cellulose, but from lower carbohydrates; the 
rate of production reaches a minimum and then again increases. 
The production of furfuraldehyde and methylfurfuraldehyde is 
complete when 150 c.c. of distillate have been collected. The 
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yield of furfuraldehyde substances depends on the weight and 
fineness of the sample and on the rate of distillation. A simple 
method of distilling with 200 c.c. of 12% hydrochloric acid, without 
further additions of acid, is recommended. The volume (200—400 
c.c.) and the concentration (6—12%) of acid have little influence 
and the results agree with those obtained by Tollens’ method. 
(Cf. B., 1925, 704.] A. G. 


Absorption of Mineral Elements by Plants. R. B. Dvust- 
MAN (Bot. Gaz., 1925, 79, 233—264).—Limitation of the supply of 
calcium does not increase the hydrogen-ion concentration of the 
sap. CHEMICAL ABSTRACTS. 


Mineral Matter in Green and in Chlorotic Leaves. H. 
Corin and A. GranpsiRE (Compt. rend., 1925, 181, 133—135).— 
Albinism (congenital chlorosis) in leaves leads to a higher ash 
content, although the percentage of dry matter is smaller than in 
normal green leaves. The ash of chlorotic leaves contains less 
calcium and more potassium. These differences are not found in 
etiolated or autumnal leaves, and thus do not always accompany 
an absence of chlorophyll (cf. Church, T., 1879, 35, 33). C. H. 


Formation of Essential Oils. H. Porovicr (Compt. rend., 
1925, 181, 126—128).—Observations made on plants of widely 
different families, using neutral-red and indophenol-blue as stains, 
show the essential oil (violet) very distinctly in the cytoplasm, the 
vacuole being filled with (red) particles in Brownian movement. 
The centre of the cell is occupied by a large vacuole, completely void 
of tannoid compounds, showing that the latter play no part in the 
elaboration of the essential oil. The vacuole system in secretory 
hairs contains tannin, but this bears no relation to the oil and is 
of epidermal origin. 


Essential Oils obtained by Extracting Fresh Flowers with 
Volatile Solvents (Essential Flower-extract Oils). II. H. 
von SopEN (J. pr. Chem., 1925, [ii], 110, 273—278; cf. A., 1904, i, 
515).—The method of extraction is described in the earlier paper. 
Fresh violet leaves yield 0-002% of purified green oil with a narcotic 
odour, d}5 0-909, « +20° 20’, acid number 20, ester number 75, con- 
taining small quantities of free acid (higher fatty acids ?), of phenolic 
and lactonic compounds, and of an aldehyde resembling decaldehyde 
in odour. Indole is absent. The oil is markedly different from the 
flower-extract. Its characteristic perfume is associated only with 
the green calyx and the leaves. The strongly optically active oil 
obtained by extraction of the flowers is almost, if not entirely, 
absent. ‘ Mimosa flowers yield 0-018% of greenish-yellow oil with 
characteristic odour, m. p. 9°, d!§ 0-816, rotation zero or slightly 
levo, acid number 12, ester number 20-5, without fluorescence in 
alcoholic solution. Saponification yields acid products, partly solid. 
Jonquil flowers yield 0-158% of a nearly colourless oil, discolouring 
on exposure to air (contains indole), showing strong bluish-violet 
fluorescence in alcoholic solution, d® 1-064, « —2° 45’, ester number 
250. The oil contains considerable quantities of methyl and benzyl 
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benzoates, methyl anthranilate, methyl and ethyl cinnamates, and 
linalool. Yellow narcissus flowers yield 0-0068% of nearly colourless 
oil with narcotic odour, darkening in air to reddish-yellow, solidify- 
ing at 20—22°, d 0-985, rotation zero or slightly dextro, acid 
number 7, saponification number 202. M. J. 


Oil from Pistacia terebintus. V.TrmosurFr (Chem. Umschau, 
1925, 32, 162).—The fruit of the Pistacia terebintus of Asia Minor, 
Syria, and Palestine contains about 37% of a pleasant-tasting edible 
oil, which, however, becomes rancid within two or three months. 
The characteristics of the oil are given. G. L. R. 


American Palm Tree Fats. Murumuru Butter. E. Anpri 
and F. Guicuarp (Compt. rend., 1925, 1841, 228—230).—Light 
petroleum extraction of the seed of Astrocaryum Murumuru yielded 
a fat, m. p. 34—35°, in which the following fatty acids were detected 
by the technique of Haller (A., 1907, i, 9) : lauric, myristic, palmitic, 
stearic, oleic, and probably arachidic, acids. [Cf. B., ~ 728.] 


Presence of Calcium Oxalate Crystals on the Surface of 
Certain Caryophyllacee. P.R. Bonn (Compt. rend., 1925, 181, 
135—137).—Octahedral crystals of calcium oxalate (up to 4 mm. in 
diameter) are found loose on the epidermis of Lychnis dioica, L., L. 
coronaria, L., Flos Jovis, Lam., and Spergula arvensis, L., the amount 
being very small before and during inflorescence, but becoming con- 
siderable in old plants. The epidermis evidently plays an — 
part in the excretion of calcium oxalate by the plant. | * 4 


Non-volatile Organic Acids of Alfalfa [Lucerne]. W. A. 
TuRNER and A. M. Harrman (J. Amer. Chem. Soc., 1925, 47, 
2044—2047).—Examination of the non-volatile acids of green 
lucerne plants by the ester-hydrazide method indicated the presence 
in the plant of citric, malic, and malonic acids, in the approximate 
relative proportions of 12:8 : 3. 

Citric trihydrazide forms a monohydrate, m. p. 103—104°, the 
water of crystallisation of which is retained in a vacuum at the 
ordinary temperature, but lost at 70°, the anhydrous substance 
having m. p. 149—150° (cf. Nelson, A., 1924, i, nee ee 


Tannin of Rhus glabra. J. C. Peacock and B. L. DzG. 
Peacock (Amer. J. Pharm., 1925, 97, 463—471).—The fruit of 
Rhus glabra was extracted with water, and the crude tannin removed 
by shaking the extract with ethyl acetate. Repeated solution of the 
substance in water, extraction with ether after sufficient dilution to 
prevent the formation of an ether—-tannin-water layer, and subsequent 
removal of the tannin from the water layer by ethyl acetate, gave a 
tannin which corresponds in properties with gallotannic acid, and 
yields gallic acid on treatment with dilute sulphuric acid. Freshly- 
prepared decoctions of the fruit of R. glabra contained inappreciable 
amounts of gallic acid, which, however, was slowly formed on 
keeping with parallel disappearance of the tannin. C. P.S. 


| 
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Organic Chemistry. 


Decomposition of Paraffin Wax at 450° in Presence and 
in Absence of Hydrogen under High Pressure. H. I. Water- 
man and J. N. J. Perquin (Proc. K. Akad. Wetensch. Amster- 
dam, 1925, 28, 286—296).—The presence of hydrogen causes the 
molecules to break down more regularly, and prevents the poly- 
merisation and consequent formation of coke which occurs in its 
absence; it does not combine with the unsaturated hydrocarbons 
normally formed. Whilst the proportions of gas and volatile 
compounds formed are less in the early stages if hydrogen is present, 
they increase with the time of reaction, and after 4 hrs. are greater 
than they would be in the absence of hydrogen. Practically no 
non-volatile residue is obtained in presence of hydrogen after 
4 hrs. 8. I. L. 


Action of Aluminium Chloride on MHeptanaphthene. 
N. D. Zetinsxi and W. A. Smirnov (Brennstoff-Chem., 1925, 6, 
249—255).—Heptanaphthene is decomposed by aluminium chloride 
in the presence of hydrogen chloride, with the formation of a gas 
of the paraffin series, whilst the boiling point of the residual hydro- 
carbon is raised and a layer containing a complex compound, 
C,H,,AICl,, remains. The reaction proceeds even at the ordinary 
temperature and is accelerated by warming; relatively small 
amounts of aluminium chloride are sufficient to bring about con- 
siderable decomposition. The gas evolved is found to be isobutane 
by its behaviour on bromination, and it is produced by the decom- 
position of the aluminium chloride complex, which exists as an 
intermediate product breaking down into dicyclic paraffins. This 
decomposition is not complete at 140°, although the original hydro- 
carbon is all decomposed by prolonged treatment at this ao” 

B. W. C. 


Dehydration of Rectified Spirit by Means of Anh 
Calcium Chloride. J. J. SupBoroveH and P. R. Ayyar (J. 
Indian Inst. Sci., 1925, 8A, 49—54; cf. Noyes, A., 1923, i, 433).— 
On distillation with one-sixth of its weight of anhydrous calcium 
chloride a 95% yield of 95% ethyl alcohol is obtained from 88% 
“rectified spirit.” On further distillation of this 95% solution 
with 5/12th of its weight of anhydrous calcium chloride an 86% 
yield of 98°% ethyl alcohol is obtained. A further quantity of 
alcohol is obtained on treating the residue with water and subjecting 
to further distillation. For the concentration of alcohol above 
98%, distillation over metallic calcium is advisable. L. F. H. 


Rapid Preparation of Cetyl Alcohol. M.A. Yourz (J. Amer. 
Chem. Soc., 1925, 47, 2252—2254).—Cety] alcohol in a nearly pure 
state may be rapidly prepared in good yield by the hydrolysis of 
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spermaceti with aqueous-alcoholic potassium hydroxide followed 
by extraction of the product with light petroleum. The method 
given must be followed exactly to prevent the formation of emulsions 
and gels difficult to separate. The cetyl alcohol is best purified by 
conversion into its acetate, which is distilled under reduced pressure. 
(Cf. B., 1925, 769.] J. W. B. 


Method of Diagnosing Potential Optical Activity. I. 
Optical Activity of Chlorobromomethanesulphonic Acid. 
J. Reap and A. M. McMartu (J. Chem. Soc., 1925, 127, 1572—1599). 
—tThe failure of Pope and Read (T., 1914, 105, 811) to resolve 
chlorobromomethanesulphonic acid is now shown to be due to the 
very rapid racemisation of this compound. J-Hydroxyhydrind- 
amine chlorobromomethanesulphonate has been separated by 
crystallisation from acetone into two substances having the form 
of needles and plates, respectively. These forms are inter- 
convertible, the form obtained depending chiefly on the solvent 
employed. A study of the mutarotation of these two forms in 
various solvents shows that they are the diastereoisomeric forms 
LBIA and /BdlA (A and B represent acid and base, respectively). 
In acetone, the salt JBIA shows downward mutarotation from 
[M]>=—256° to —187°, and the salt IBdlA upward mutarotation 
from —71° to —187°. It is calculated that the equilibrium mixture 
contains 81% of IBIA and 19% of IBdA. The brucine salts also 
show mutarotation. The principle is enunciated that facile 
racemisation involves the complementary possibility of facile 
“deracemisation”” under appropriate conditions. Thus in the 
case of a stable dl-acid combined with a stable /-base no resolution 
of the acid takes place in solution. If, however, the acid is optically 
labile, an equilibrium mixture may be formed containing a pre- 

nderating proportion of one of the diastereoisomerides. ‘The 

ring of this work on the resolution of labile asymmetric com- 
pounds and the diagnosis of potential optical activity is discussed 
fully. EK. E. W. 


68’-Dichloro- and £$’-Dibromo-diethyl Selenides and their 
Simple Halogen Derivatives. H. C. Bett and C. S. Gipson 
(J. Chem. Soc., 1925, 127, 1877—1884; cf. Boord and Cope, A., 
1922, i, 421).—An almost quantitative yield of 8$’-dichlorodiethyl 
selenide dichloride is obtained by the action of ethylene on selenium 
tetrachloride; in aqueous solution, the dichloride decomposes at 
35° with evolution of ethylene. £§§’-Dibromodiethyl selenide 
dibromide, m. p. 118°, is prepared in an analogous manner, and this, 
when reduced with potassium metabisulphite, yields 88’-dibromo- 
diethyl selenide, m. p. 44:2°. Similarly, 68’-dichlorodiethy] selenide, 
m. p. 24-2°, is formed by reduction of the corresponding dichloride ; 
bromine reacts with this compound to form §§’-dichlorodiethyl 
selenide dibromide, m. p. 117° (decomp.). By the action of chlorine 
on 6§’-dibromodiethyl selenide, £’-dibromodiethyl selenide di- 
chloride, m. p. 98—99°, is formed. A quantitative yield of 88’-di- 
chlorodipropyl selenide dichloride, m. p. 76-5°, results from the 
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reaction between selenium tetrachloride and propylene, and this 
compound on reduction yields £8’-dichlorodipropyl selenide. 
B. W. A. 


Esterification. B. V. Buipe and J. J. SupBorovcn (J. 
Indian Inst. Sci., 1925, 8A, 89—127; cf. A., 1923, i, 1009).— 
Esterifications have been carried out by means of ethyl alcohol in 
the presence of hydrogen chloride and the following velocity 
constants have been obtained, using the equation of Goldschmidt 
and Udby (A., 1907, ii, 852): n-valeric acid, 0-268; n-hexoic acid, 
0-267; m-nonoic acid, 0-270; n-decoic acid, 0-269; lauric acid, 
0-272; myristic acid, 0-269; palmitic acid, 0°276; stearic acid, 
0-276; erucic acid, 0-279; brassidic acid, 0-273; A’-pentenoic 
acid, 0-274; §-phenylpropionic acid, 0-321; $-methyl-n-butyric 
acid, 0-0518; §-methyl-n-valeric acid, 0-247; $-methyl-n-hexoic 
acid, 0-267; a-methyl-n-valeric acid, 0-393; «-methyl-A’-pentenoic 
acid, 0-0421; «-methyl-n-hexoic acid, 0-0345; 8-phenyl-«-methyl- 
propionic acid, 0-0553; «-methyl-n-valeric acid, 0-0110; «ay-di- 
methyl-n-valeric acid, 0-0318; «-ethyl-n-hexoic acid, 0-00283; 
a-n-propyl-n-valeric acid, 0-00285; cycloheptanecarboxylic acid, 
0-0499; dicycloheptanecarboxylic acid, 0-0137; cyclohexylacetic 
acid, 0-0809; A}!-cyclohexeneacetic acid, 0-108; cyclohexylidene- 
acetic acid, 0-00228; p-methylcyclohexylacetic acid, 0-0999; 
p-methyl-A!-cyclohexeneacetic acid, 0-118 ; p-methylcyclohexylidene- 
acetic acid, 0-00234; A1-tetrahydrobenzoic acid, 0-00220; A*-tetra- 
hydrobenzoic acid, 0-0829; A1:%:5.cycloheptatrienecarboxylic acid, 
0-00184; o-toluic acid, 0-000718; m-toluic acid, 0-00261; p-toluic 
acid, 0-00197; hexahydro-p-toluic acid, 0-0850; hexahydro- 
m-toluic acid, 0-0827; 8-cyclohexylpropionic acid, 0-141; A*-cyclo- 
hexeneacetic acid, 0-0731; adipic acid, 0-301; pimelic acid, 0-282; 
suberic acid, 0-264; «-cyclogeranic acid, 0-0; §-cyclogeranic acid, 
0-0. As-Unsaturated monobasic acids have lower velocity constants, 
whilst A*-unsaturated acids have slightly higher velocity constants 
than the corresponding saturated compounds. When substitution 
occurs at a considerable distance from the acidic grouping, practically 
no effect on the velocity constant is observed; thus the series of 
saturated monobasic acids from butyric acid up to stearic acid, 
also A’-pentenoic acid, erucic acid, brassidic acid, 6-methyl-n-hexoic 
acid, and suberic acid, all have velocity constants lying between 
0-264 and 0-279. The introduction of a methyl group into the 
saturated monobasic fatty acids has most effect when introduced 
into n-butyric acid, decreasing the constant five-fold. The benzyl 
group has less inhibiting effect on esterification than the ethyl 
group. In most cases, the cyclic acids are esterified more readily 
than the open-chain analogues. When adjacent to the carboxylic 
group, reduction of the benzene ring accelerates the rate of esteri- 
fication, but the reverse is the case when the phenyl group is further 
removed from the acidic group. In general, the introduction of a 
methyl group in the 4-position into a cyclic acid increases the 
esterification constant. On introduction of 1 : 6-disubstituents 
into reduced benzoic acids esterification is markedly inhibited. 

rr2 
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A’-Pentenoic acid was obtained by distillation of allylmalonie 
acid. «-Methyl-A’-pentenoic acid was prepared by addition of 
methyl iodide to the sodium derivative of ethyl allylmalonate, and 
hydrolysis of the ester formed, giving methylallylmalonic acid, m. p. 
98—99°, which when heated yielded «-methyl-A’-pentenoic acid, 
b. p. 188—189°/683 mm. L. F. H. 


Argemone Oil. 8S. N. Iver, J. J. SupBoroves, and P. R. 
Ayyar (J. Indian Inst. Sci., 1925, 8A, 29—38).—Extraction of the 
seeds of Argemone mexicana with light petroleum yields a pale 
yellow oil (29-4%). The refractive indices and iodine values of 
hardened samples of the oil are similar to those for the rape-oils, 
but this is not due to the presence of acids such as behenic, lignoceric, 
or erucic, but to some hydroxy-acids. The completely hardened oil 
retains an acetyl value, whilst the acids or methyl esters from it 
have no acetyl value, so that the acetyl value of the oil (39) may 
be attributed to the presence of glycerides of hydroxyoleic avid and 
to diglycerides. The acids from the completely hardened oil are 
palmitic and stearic, whilst in the original oil are found in addition 
palmito-oleic, oleic, linoleic, linolenic, and ricinoleic — is 


Walden Inversion. IX. Influence of the Solvent on the 
Sign of the Product in the Conversion of 8-Bromo-{-phenyl- 

. SENTER and A. M. Warp (J. Chem. Soc., 1925, 127, 1847—1851). 
—By reaction with ammonia in dry ether, $-bromo-$-phenyl- 
propionic acid yields ammonium $-bromo-8-phenylpropionate, decomp. 
60°. Similarly, with diethylamine, diethylammonium 8-bromo- 
8-phenylpropionate (decomp. 44—45°) is formed. Solutions of 
r-8-bromo-8-phenylpropionic acid in liquid ammonia, acetonitrile 
ammonia, aqueous or alcoholic ammonia, all yield @-hydroxy- 
8-phenylpropionamide (probably through intermediate lactone 
formation) together with styrene and ammonium bromide. In the 
same solvents, optically active forms of the bromo-acid yield the 
hydroxyamide of opposite sign, i.e., of the same sign as the parent 
hydroxy-acid. Thus there is no Walden inversion detected here 
by variation of the solvent. B. W. A. 


Butyrin. L. S. Weatuersy, L. McItvaine, and D. 


(J. Amer. Chem. Soc., 1925, 47, 2249—2252).—The rates of esteri- 
fication of glycerol with various quantities of butyric acid are 
determined, an excess of acid (6 mols. to 1 mol. of glycerol) forcing 
the esterification more nearly to completion and increasing the 
yield of the triglyceride. The pure ester is colourless, and has b. p. 
190°/15 mm., 305—310°/760 mm., d* 1-027. It thickens to a 
viscous mass, but does not solidify at —75°. J. W. B. 


Constitution of the Tetradecenoic Acid Derived from 
Sperm Oil. M. Tsvusmmoto (Chem. Umschau, 1925, 32, 202— 
204).—On disruption by Harries’ oxonide method, the tetra- 
decenoic acid derived from sperm oil (cf. A., 1923, i, 297) yields 
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nonaldehyde, with the corresponding -nonoic acid, and glutaric 
acid, thus confirming the constitution 


Oxidation Products of Oleic Acid. I. Conversion of 
Oleic Acid into Dihydroxystearic Acid and the Determination 
of Higher Saturated Acids in Mixed Acids from Natural 
Sources. A. LapwortH and E. N. Morrram (J. Chem. Soc., 
1925, 127, 1628—1631).—The nearly quantitative conversion of 
oleic acid into dihydroxystearic acid is conditioned by (i) a tem- 
perature of 0—10° during oxidation, (ii) a concentration of oleic 
acid not greater than 0-1%, (iii) a concentration of permanganate 
not higher than 1%, (iv) a very short reaction time (about 5 mins.), 
and (v) the presence of slight excess of alkali from the beginning. 
For the determination of oleic acid and higher saturated acids by 
this method, 5 g. of the sample are dissolved in 500 c.c. of hot 
water containing 5 g. of sodium hydroxide, cooled and diluted with 
4 litres of ice-water. To this, well agitated at 10°, 400 c.c. of 1% 
permanganate are quickly added. After 5 mins. the colour is 
discharged with sulphur dioxide, 150 c.c. of concentrated hydro- 
chloric acid are added, and the precipitated crude dihydroxystearic 
acid, after being washed with 50 c.c. of light petroleum (b. p. 
70—80°), is dried to constant weight in a vacuum desiccator. On 
extraction of this product with 100—150 c.c. of warm light petroleum, 
nearly pure dihydroxystearic acid remains ; it is washed several times 
with cold light petroleum, dried, and weighed. It represents 96% 
of the pure oleic acid actually present in the sample. From the 
combined petroleum extracts and washings the higher saturated 
fatty acids are recovered by evaporation, lower acids are removed 
by steam distillation, and the residue is extracted by light petroleum. 
The solution on evaporation and drying on the water-bath gives the 
higher saturated acids present in the original sample. C. H. 


Separation of the Highly Unsaturated Fatty Acids in Train 
Oil. Y. Toyama and T. Tsucnutya (Chem. Umschau, 1925, 32, 
204—207).—The method consists in neutralising a solution of the 
acids in acetone with aqueous or alcoholic sodium hydroxide, 
preferably the latter, with subsequent addition of water. After 
cooling, the relatively insoluble salts of the saturated and slightly 
unsaturated fatty acids are separated by filtration from the soluble 
salts of the highly unsaturated acids. A very incomplete fraction- 
ation only is obtained, but the method is recommended on account 
of the cheapness of the reagent. [Cf. B., Oct. 30th.) G.L. R. 


Constitution of «-Elzostearic Acid from Chinese Wood Oil 
and from its Isomeride §-Elzostearic Acid. J. BOESEKEN 
and (Miss) H. J. Ravenswaay (Proc. K. Akad. Wetensch. Amsterdam, 
1925, 28, 386—389).—The values for the molecular refraction of 
«-eleeostearic acid from Chinese wood oil, its ethyl ester, 8-eleeostearic 
acid, and its glyceryl ester (obtained by the intense illumination of 
the «-ester with a mercury vapour lamp) show an exaltation of 
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5—7 units on the value calculated by the Lorentz formula, assuming 
two conjugated double bonds, and therefore correspond with 
compounds containing a system of three conjugated double bonds. 
On catalytic reduction of the wood oil and the products derived from 
it, the quantity of hydrogen absorbed is always largely in excess of 
that calculated for two double bonds, but slightly less than that 
for three double bonds in each molecule of the fatty acid. The 
authors therefore assign the formula 

to elzostearic acid, which is in good agreement with the products 
of oxidation by ozone (cf. Vercruysse, A., 1923, i, 533), its high 
refractivity, and its rapid drying and polymerisation. The following 
values for mp are obtained: «-eleostearic acid, 1-5080 (56°); ethyl 
ester, 1-5038 (15°); B-acid, 1-4970 (80°); glyceryl ester, 1-5051 (80°) ; 
the corresponding values for d being 0-8980, 0-8968 and 0-9074, 
0-8839, and 0-8991, respectively. J. W. B. 


Identification of Glyoxylic Acid by Reaction with Hydrazine 
and Xanthhydrol to form Dixanthylhydrazone-glyoxylic 
Acid. R. Fosse and A. HirmvuttEe (Compt. rend., 1925, 181, 
286—288).—Xanthhydrol and hydrazine hydrate in presence of 
acetic acid precipitate from even dilute solutions of glyoxylic acid 
the compound dixanthylhydrazone-glyoxylic acid, 

(silver salt). The reaction probably proceeds through the inter- 
mediate formation of the hydrazone, NH,*-N:CH:CO,H. Hydrazine 
forms with xanthhydrol alone trivanthylhydrazine, 
m. p. 159—162° (decomp.), and m. p. 167—175° after resolidification. 
The two compounds are separable by alcoholic alkali, which dissolves 
only the acid. B. W. A. 


Potassium Antimonoxalate. L. H. A. Hotmss and E. E. 
TuRNER (J. Chem. Soc., 1925, 127, 1753—1754).—Preliminary 
examination of the antimonoxalates has shown that they are too 
unstable to give any hope of their being resolvable into optically 
active forms. Potassium antimonoxalate has been prepared and 
is found to have the formula K,Sb(C,0,)3,2H,0. E. E. W. 


Lead Salts of some Fruit Acids. F. AvERBAcH and H. WEBER 
(Z. anorg. Chem., 1925, 147, 68—80).—Precipitation of solutions of 
the alkali salts of citric, succinic, malic, tartaric, and benzoic acids 
made faintly acid with acetic acid by means of lead acetate solution 
results in the precipitation of the neutral lead salt, independent of 
the relative concentrations of lead acetate or alkali salt. The 
solubilities of the lead salts at 18° in water, dilute hydrochloric acid, 
50% alcohol, and solutions of sodium and ammonium acetates have 
been determined. Lead citrate and, under certain conditions, lead 
malate slowly pass into modifications which are sparingly soluble. 
The solubility data for dilute hydrochloric acid indicate the existence 
of complex salts in solution. Lead tartrate is practically insoluble 
in 50% alcohol. Measurements of the pg values of the saturated 
aqueous solutions at 18° indicate only slight hydrolysis. J.8.C. 
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Synthesis of Aldehydes. H. Stepnen (J. Chem. Soc., 1925, 
427, 1874—1877).—When a nitrile is added with shaking to 
anhydrous stannous chloride in dry ether saturated with hydrogen 
chloride, a white, crystalline aldimine stannichloride separates, 
due to reduction of the imino-chloride first formed : R-CN+HCl — 
R-CCLNH; —> 
This salt is readily hydrolysed by warm water, and the aldehyde 
removed by distillation or extraction. From both aliphatic and 
aromatic nitriles the yields of aldehyde are usually almost quanti- 


. tative. By this method have been prepared: n-octaldehyde 


(p-nitropheny ylhydrazone, m m. p. 80°); myristaldehyde (p-nitrophenyl- 
hydrazone, m. p. 95°); palmitaldehyde (p-nitrophenylhydrazone, m. p. 
96-5°) ; stearaldehyde, m. p. 38° (p-nitrophenylhydrazone, m. p. 
101°); o-tolualdehyde (p-nitrophenylhydrazone, m. p. 222°); p-tolu- 
aldehyde (p-nitrophenylhydrazone, m. p- 200-5°); p- -tolylacetaldehyde 
(p-nitrophenylhydrazone, m. P. 144-5°); a-naphthaldehyde (p-nitro- 
phenylhydrazone, m. p. 234°), and others. A notable application 
is the formation of indole by reduction of o-nitrophenylacetonitrile. 
B. W. A. 


Oxidation of Acetic Acid, Acetone, and Toluene. F. 
Knoop and M. GreurKe (Z. physiol. Chem., 1925, 146, 63—71).— 
The oxidation over a period of 2—4 weeks at the ordinary tem- 
perature with varying amounts of hydrogen peroxide of freshly- 
distilled acetic acid and acetone was carried out with or without 
addition of ferrous sulphate, in acid, alkaline, or neutral solution. 
Very little oxidation of acetic acid occurs and succinic acid could 
not be detected in the product. With acetone, however, much more 
oxidation occurs and tartaric, malic, and succinic acids are obtained. 
This does not support the hypothesis that acetic acid can act as an 
intermediate compound giving rise directly to succinic acid. The 
oxidation of toluene, stilbene, deoxybenzoin, and the corresponding 
alcohol in the animal body has been carried out. Since toluene is 
recovered as benzoic acid (76% yield), whereas feeding the hydro- 
carbon, ketone, or alcohol does not give rise to any increased 
excretion of benzoic acid, these substances cannot be intermediate 
compounds in the metabolism of toluene. A _ little stilbene is 
obtained after feeding dibenzy]l. Ws 


Reactions of Nitrosyl Chloride. I. ‘‘ Nitrosochlorination "’ 
with Nitrosyl Chloride. H. and O. Scumirz- 
Dumont (Annalen, 1925, 444, 113—135).—Whilst the action of 
nascent nitrosyl chloride (for example, from amyl nitrite and 
hydrochloric acid) on methyl ketones affords oximinoketones (cf. 
Claisen, A., 1887, 463; 1889, 584; 1893, i, 464), free nitrosyl 
chloride affords similarly chloro-oximinoketones, according to the 
general equation 
Chloro-oximinoacetone was prepared by the addition of acetone 
(1 mol.) to nitrosyl chloride (2-2 mols.) dissolved in carbon tetra- 
chloride, and cooling the reaction mixture in ice (cf. Behrend and 
Tryller, A., 1895, i, 201). Separation of the crystalline product is 
complete in 27 hrs. The pure material gives no immediate color- 
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ation with ferric chloride (cf. Henry, A., 1903, i, 725). Benzoyl- 
chloro-oximinoacetone, m. p. 113—114°, is described. Methyl 
propy! ketone affords similarly chloro-oximinomethyl propyl ketone, 
[oaime, m. p. 154° (decomp.)]. Chloro-oximinomethyl isopropyl 
ketone, m. p. 87°, is described. Chloro-oximinopinacolin, m. p. 
133—134° (benzoyl derivative, m. p. 63—64°), affords, on treatment 
with aniline in ether, anilino-oxvminopinacolin, m. p. 103—104°, 
which, when treated in ethereal solution with dilute sulphuric acid 
and sodium nitrite, yields 7-nitro-3-«a-dimethylpropionyl-1 : 2 : 4- 


benzoxadiazine, m. p. 154—155° 


(decomp.) (cf. Semper and Lichtenstadt, A., 1913, i, 1242). p-Tolu- 
idino-oximinopinacolin, m. p. 123—124° (decomp.), was prepared. 
Chloro-oximinolevulic acid, m. p. 145—146° [ethyl ester, m. p. about 
145° (decomp.)], is described. 

Acetophenone reacts much less readily than the above aliphatic 
ketones with nitrosyl chloride (cf. Claisen, A., 1889, 584). Chloro- 
oximinoacetophenone, m. p. 132—133° (Ponzio and Charrier, A., 
1907, i, 828), is obtained when acetophenone is distilled into nitrosyl 
chloride vapour at 50°. The oxime, m. p. 193—194° (decomp.), 
benzoyl derivative, m. p. 91° after softening, and aniiino derivative, 
m. p. 147°, are described. Chloro-oximinomethyl p-tolyl ketone, m. p. 
128—129°, obtained similarly, yields p-toluic acid when boiled with 
alkalis. The action of nitrosyl chloride on p-chloroacetophenone 
under similar conditions yields only p-chloro-oximinoacetophenone, 
m. p. 127°, whilst phenylacetone affords similarly oximinopheny]- 
acetone (cf. Kolb, A., 1896, i, 576; Borsche, A., 1907, i, 326). 
Chloro-oximinomethyl styryl ketone, m. p. 121—122° (decomp.) after 
blackening at 110—115°, obtained by adding methyl styryl ketone 
to nitrosyl chloride in carbon tetrachloride at —12°, affords cinnamic 
acid on treatment with alkali. The dibromide, m. p. 156—157° 
(decomp.) after blackening at 140°, and the anilino derivative, m. p. 
176—177° after turning brown, are described. Chloro-oximino- 
methyl p-methoxystyryl ketone, m. p. 143—-144° (decomp.), is obtained 
similarly, together with oximinomethyl p-methoxystyryl ketone, m. p. 
173°. 

The intermediate formation of oximino compounds in the 
production of the above chloro-oximino derivatives is indicated 
by the formation of chloro-oximinoacetone and chloro-oximino- 
acetophenone by the action of nitrosyl chloride on the respective 
oximino derivatives. 


Compounds of Nickel and Copper with Diacetyldioxime. 
F. Panetu and E. Tuixo (Z. anorg. Chem., 1925, 147, 196—216).— 
The compound, (DH,NiH,D)Cl,, where D, DH, DH, represent the 
structures, and 

OH-N:CMe-CMe:N-OH, 
respectively, is obtained as a bluish-grey amorphous powder on 
passing dry gaseous hydrogen chloride over dry nickel diacetyl- 
dioxime. It may be obtained as dark blue crystals from acetone 
solutions. The substance is stable in dry air. Acids, bases, and 
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water cause decomposition. When boiled, acetone solutions yield 
bright green crystals of the compound, (DH,NiH,O)Cl,, which is also 
unstable except in dry air. When heated in a vacuum over 
phosphorus pentoxide the bright green crystals lose water to form 
a yellow to brown mass of the substance, (DH,Ni)Cl,, unstable in 
moist air and decomposed by acids, bases, and alcohol. 

On passing dry gaseous ammonia over the salt, (DH,NiH,D)Cl,, 
nickel diacetyldioxime and ammonium chloride are formed. The 
other two salts under similar treatment yield ammonium chloride 
and a deep carmine-red mass of the compound DNi(NHs)o. 

Of the corresponding copper compounds only (DH,Cu)Cl, and 
copper diacetyldioxime, Cu(HD),, are known. . The former is ob- 
tained as a dark bluish-green substance on passing dry hydrogen 
chloride gas over dry copper diacetyldioxime or into an ethereal 
suspension, an equivalent amount of diacetyldioxime being formed : 
Cu(HD),+2HCI=DH,CuCl,+DH,. The substance is stable in 
air, but is decomposed by water, acids, and ammonia. J.S.C. 


Revision of the Structural Formula of Dextrose. W. N. 
CH(OH)= Haworra (Nature, 1925, 116, 430)-—Normal 


HO-OH tetramethylglucose yields on oxidation a 8-lactone, 
HOH whilst the corresponding y-lactone is derived from 
B-OOH | the y-sugar. The annexed formula is therefore 
v proposed for dextrose; thus all aldoses exist 


= normally in the amylene oxide form. 


Clerget’s Method (Inversion Coefficient of Sucrose). E. 
SAILLARD (Compt. rend., 1925, 181, 139—140).—The rotatory power 
of invert sugar diminishes appreciably with decreasing initial con- 
centration of the sucrose, and Clerget’s, formula for the inversion 
coefficient is exact only for a (French) normal sucrose solution (?.e., 
about 16 g. per 100 c.c. of solution, giving a rotation of 21-66° in the 
polarimeter, or 100° in the saccharimeter). For 4% sucrose the 
coefficient is 142-86, and for 12° 143-60, instead of the normal 144. 

C. H. 


Preparation of Asymmetrically Acylated Derivatives of 
Ethylenediamine and their N- and C-Substituted Compounds. 
Society oF CHEMICAL INDUSTRY IN BASLE (Swiss Pats. 107776 to 
107782; from Chem. Zentr., 1925, i, 2409—2410; cf. Swiss Pat. 
107202; Chem. Zentr., 1925, i, 1129).—N-Diethylaminoethyl-linole- 
amide, a viscous oil; N-piperidinoethyloleamide; N-dimethyl- 
aminoethylstearamide, m. p. 71°; N-aminoethylstearamide, m. p. 
103° ; N-aminoethyloleamide ; N-stearylpropylenediamine ; N-palmityl- 
propylenediamine; and N-oleylpropylenediamine have been 
prepared. G. W. R. 


Preparation of Sarcosine Ester. W Sraupt (Z. physiol. 
Chem., 1925, 146, 286—289).—A mixture of methylamine sulphate 
and formaldehyde solution is treated with potassium cyanide and 
the resulting nitrile hydrolysed with alcoholic hydrogen chloride ; 
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sarcosine ester hydrochloride, m. p. 121—122°, is obtained in a 
yield of 40% (reckoned on the original methylamine sulphate). 
C. R. H. 


Transformations of Peptide Substances. V. Conversion 
of Serine into Pyruvic Acid and Alanine. M. Brercmany, A. 
MIEKELEY, and E. Kann (Z. physiol. Chem., 1925, 146, 247—266).— 
By treating dl-alanyl-dl-serine in the manner previously described 
(this vol., i, 235, 795) for glycylserine, an anhydride, C,H,O,Ng, is 
obtained which darkens at 280° and decomposes at 340°; this 
.substance on boiling for 30 mins. with 5N-hydrochloric acid 
yields a mixture of ammonium chloride, alanine, pyruvic acid, and 
pyruvylalanine, C,H,O,N, m. p. 143-5°, which on further hydrolysis 
with hydrochloric acid, gives pyruvic acid and alanine. The 
anhydride, on oxidation with ozone, gives a compound, C;H,0,N,, 
m. p. 212—213°, which, on hydrolysis, gives oxalic acid and 
alanine ; since, further, it is hydrogenated to alanine anhydride, it is 
to be regarded as 3-methylene-6-methyl-2 : 5-diketopiperazine, and the 
substance C;H,O,N, formed from it by oxidation as 6-methyl- 
2:3: 5-triketopiperazine. The anhydride from glycylserine behaves 
similarly, giving among the products of hydrolysis pyruvylglycine, 
on oxidation with ozone 2:3: 5-triketopiperazine, darkening at 
220° and decomposing at 240°, and, on hydrogenation, glycyl- 
alanine anhydride; it is therefore 3-methylene-2 : 5-diketopiperazine. 
The 3-methylene-6-methyl-2 : 5-diketopiperazine, on keeping in 
solution in N-sodium hydroxide, polymerises to an insoluble product 
which darkens on heating, but does not melt. On treatment of 
2: 5-diketopiperazine with trioxymethylene and acetic anhydride 
_ there was obtained the diacetate of 1 : 4-dihydroxymethyl-2 : 5-diketo- 

piperazine, m. p. 111—112°. C. R. H. 


Hydrolysis of Amides of A*-Unsaturated Acids and of 
their Saturated Analogues. A. R. Yatrurragsa and J. J. Sup- 
BOROUGH (J. Indian Inst. Sci., 1925, 8A, 55—69).—As in the case 
of the esterification of the acids (T., 1905, 87, 1840; 1907, 91, 1033; 
1909, 95, 313; 1911, 99, 2307) and the hydrolysis of the ethyl and 
methy] esters (T., 1912, 101, 412; Biirki, A., 1918, ii, 434), the amides 
of the A«-unsaturated monobasic acids react less readily than the 
corresponding saturated compounds. The velocity constants of 
the hydrolysis of n-butyramide, crotonamide, @-phenylpropion- 
amide, and cinnamamide by sodium hydroxide at 100°, and by 
‘sulphuric acid at 100°, have been determined. The ratio of the 
-velocity constants for n-butyramide and crotonamide is 1-6 : 1-0 for 
alkaline hydrolysis, and 9:1 for acid hydrolysis. In the case of 
$-phenylpropionamide and cinnamamide the corresponding ratios 
are 3-4:1-0and 11:1. The two methods used for determining the 
amount of hydrolysis, 7.e., heating with magnesium hydroxide and 


treating with sodium hypobromite, give concordant ie - 
L. F. H. 


Organic Compounds of Phosphorus. P. Ny.in (Ber., 
1924, 57, [B], 1023—1038).—Although arsinoacetic acid is readily 
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produced from chloroacetic acid and an excess of sodium arsenite 
(cf. Palmer, A., 1924, i, 152), an analogous reaction does not appear 
to occur with sodium phosphite. The interaction of the sodium 
salts of phosphorous and chloroacetic acids involves the partial 
conversion of phosphorus into the quinquevalent state, and, 
apparently, the production of an unstable ester-like compound of 
glycollic and phosphorous acids which could not be isolated. Some- 
what similarly, methyl iodide and sodium phosphite yield the very 
readily hydrolysed methyl phosphite unaccompanied by methyl- 
phosphinic acid. 

Diethyl phosphite, b. p. 71—71-5°/10 mm. (corr.), conveniently 
prepared by the action of phosphorus trichloride on ethyl] alcohol, 
is converted by sodium in the presence of ether into sodium diethyl 
phosphite, which reacts with ethyl chloroacetate to give ethyl 
phosphinoacetate, PO(OEt).“CH,°CO,Et, b. p. 140—141°/9—10 mm. 
The corresponding amide, has m. p. 78—80° 
(corr.). The ester is hydrolysed with considerable difficulty, being 
converted by boiling acid or alkali solutions at the atmospheric 
pressure into the mono ester, PO(QH)(OEt)-CH,-CO,H, which is 
identified as the sodium and silver salts. The attachment of the 
ethoxy group to the phosphorus atom is established by the prepar- 
ation of the same compound from methyl diethyl phosphinoacetate, 
b. p. 131-5—132°(corr.)/9 mm. Ethyl 
phosphinoacetate is converted by hydrochloric acid (1%) at 
140—160° into phosphinoacetic acid, m. p. 142—143° (corr.), which 
behaves towards thymolphthalein as a tribasic acid. When 
esterified with ethyl alcohol and hydrogen chloride it gives the 
C-ethyl ester, PO(OH),°CH,°CO,Et, of which the sodium, zine, 
manganese, lead, silver, and copper salts are described. The acid 
is converted by phosphorus pentachloride into the corresponding 
trichloride, b. p. 79—80°/1—2 mm., from which the trianilide, m. p. 
191-5°—192°5° (corr.), and tri-p-toluidide, m. p. 190—192° (corr.), 
are derived. Ethyl phosphinoacetate is transformed by boiling 
hydrazine hydrate into phosphinoacethydrazide, 

which with acetone gives the compound 

m. p. 185—186° (decomp.). The following salts of phosphinoacetic 
acid are described: disodium hydrogen, diammonium hydrogen, 
potassium dihydrogen, normal calcium (+H,O), normal barium 
(+H,0), copper hydrogen (+2H,O), normal copper (+8H,0), 
normal manganese (+6H,O), normal zinc (+H,O), normal lead, 
normal silver, disilver hydrogen. Ethyl phosphinoformate, b. p. 
122-5—123°(corr.)/8 mm., is conveniently prepared from ethyl 
chloroformate and sodium diethyl phosphite; the corresponding 
amide, PO(OEt),-CO-NH,, has m. p. 134—135° (corr.). The ester 
is hydrolysed by boiling water or acids to carbonic and phosphorous 
acids, whereas with sodium hydroxide the main product is sodium 
phosphinoformate; the phosphinoformates of zinc (+12H,0), 
manganese (+-12H,0), copper (-+-8H,0), lead, and silver are described. 

Ethyl «-phosphinopropionate undergoes partial decomposition 

rr*2 
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into phosphorous acid during hydrolysis. «-Phosphinopropionic 
acid, m. p. (indef.) 75—95°, can, however, be isolated from the 
product through the lead salt; the normal silver and manganese 
salts are described. H. W. 


Tetrachloronitrobenzenes, Tetrachlorodinitrobenzenes, 
and their Reaction with Sodium Methoxide. V.S. F. Brrcx- 
MANS and A. F. HoLuEeMAN (Rec. trav. chim., 1925, 44, 851—860; 
ef. A., 1921, i, 549).—The three tetrachloronitrobenzenes and the 
three tetrachlorodinitrobenzenes have been prepared as follows. 
2:3:5:6-Tetrachloronitrobenzene was obtained by nitration of 
s-tetrachlorobenzene with fuming nitric acid alone, whilst a mixture 
with fuming sulphuric acid yielded 2 : 3 : 5 : 6-tetrachloro-p-dinitro- 
benzene, m. p. 227—228°. 2:3:4:6-Tetrachloronitrobenzene, m. p. 
41—42°, has been prepared by four methods: 2: 4: 6-trichloro- 
acetanilide was nitrated, the product hydrolysed to 2: 4: 6-tri- 
chloro-m-nitroaniline, and the amino group replaced by chlorine; 
chlorination of p-nitroaniline and replacement of the amino group 
by chlorine yielded 3:4: 5-trichloronitrobenzene, which was 
converted into 3 : 4 : 5-trichloroacetanilide and the latter nitrated ; 
the product was hydrolysed to 3: 4: 5-trichloro-o-nitroaniline and 
the amino group finally replaced by chlorine; nitration of s-tri- 
chlorobenzene gave 2 : 4: 6-trichloro-m-dinitrobenzene, which was 
reduced by titanous chloride to 2: 4: 6-trichloro-m-nitroaniline 
and the preparation completed as before; lastly, it was found that 
under carefully regulated conditions the substance was obtained 
by nitration of 1:2:3:5-tetrachlorobenzene. More vigorous 
nitration of 1:2:3:5-tetrachlorobenzene, the preparation of 
which has been improved, yielded 2 : 4 : 5 : 6-tetrachloro-m-dinitro- 
benzene. 2:3:4:5-Tetrachloronitrobenzene was prepared from 
2 : 5-dichloroacetanilide, which was nitrated, the product hydrolysed 
and chlorinated by means of potassium chlorate to give 2 : 3 : 6-tri- 
chloro-p-nitroaniline, and the amino group finally replaced by 
chlorine. Nitration of the resulting tetrachloronitrobenzene gave 
3:4:5:6-tetrachloro-o-dinitrobenzene, m. p.151°. Pentachloronitro- 
benzene was prepared by nitration of pentachlorobenzene. 

The action of a dilute solution of sodium methoxide on these 
tetrachloro-nitro- and -dinitro-benzenes has been examined. In 
2:3:5: 6-tetrachloronitrobenzene and the corresponding p-dinitro- 
benzene one nitro group is mobile, the products being 2 : 3:5: 6- 
tetrachloroanisole and 2:3: 5: 6-tetrachloro-p-nitroanisole, m. p 
105—106°, respectively, and sodium nitrite. Pentachloronitro- 
benzene gives as the chief product pentachloroanisole. In the 
remaining cases, no definite products were isolated. G. M. B. 


Photochemical Oxidation of Aromatic Hydrocarbons. I. 
J. J. SupBporovueu, H. E. Watson, and B. T. Narayanan (J. 
Indian Inst. Sci., 1925, 8A, 1—7; cf. Weger, A., 1903, i, 239).— 
Toluene, when mixed. with water and anthraquinone and exposed 
for a long period to ultra-violet light or to tropical sunlight, is 
oxidised (cf. Eckert, Ind. Pat. 8425, 1922) to the extent of 30% to 
benzoic acid and a small amount of an acid of lower mol. wt. (cf. 
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Ciamician and Silber, A., 1912, i, 174, 645). The quantity of water 
present influences the amount of oxidation. L. F. H. 


Sulphuryl Chloride. III. Influence of Catalysts on the 
Chlorination of Toluene. O. SmsBeErRrRapD, C. A. SILBERRAD, and 
B. Parke (J. Chem. Soc., 1925, 127, 1724—1731).—The influence of 
sixteen catalysts (metallic and non-metallic elements or their 
chlorides) on the chlorination of toluene by sulphuryl chloride has 
been investigated. Action takes place well below 115° without 
catalysts with the formation of chlorotoluene and benzyl chloride. 
Phosphorus pentachloride inhibits substitution in the ring without 
hindering the formation of benzyl chloride. Manganese chloride 
and arsenic behave similarly, almost entirely inhibiting ring 
substitution. All the other catalysts examined accelerate sub- 
stitution in the ring and retard it in the side chain, the latter action 
being entirely inhibited by aluminium chloride, antimony, bismuth, 
and iron. K. E. 


Syntheses of Disulphoxides. D. T. Grsson, C. J. MILLER, 
and S. Smiues (J. Chem. Soc., 1925, 127, 1821—1824).—The failure 
of previous workers to effect the synthesis of a disulphoxide from a 
mercaptan and a sulphochloride is due to the fact that the reaction 
between these substances proceeds in two stages, giving a sulphinic 
acid and a disulphide as final products :—R-SO,Cl+R’SH= 
HCl1+R-SO,°SR’; R-SO,°SR’ + R’SH = + R’S‘SR’. The 
destruction by the excess of mercaptan of the sulphoxide formed 
in the first stage can be avoided either by adding the mercaptan 
slowly to an excess of boiling sulphochloride, or preferably by 
the interaction of a sulphoiodide and a silver mercaptide. By the 
first method di-p-tolyl disulphoxide was obtained in 25% yield 
from 2 mols. of the mercaptan and 5 mols. of p-toluenesulpho- 
chloride. 2:5:2’:5’-Tetrachlorodiphenyl disulphoxide was 
obtained (5% yield) from 2: 5-dichlorothiophenol and 2: 5-di- 
chlorobenzenesulphochloride, whilst p-tolyl m-nitrobenzenethiol- 
sulphonate, C,H,Me’S-*SO,°C,H,-NO,, m. p. 109°, was isolated 
(30% yield) from the reaction between m-nitrobenzenesulphochloride 
and p-tolyl mercaptan. 

For the second method of preparation, the sulphoiodides were 
obtained by the action of iodine on the sodium sulphinate. 2 : 5-Di- 
chlorobenzenesulphoiodide, m. p. 100°, and mnaphthalene-2-sulpho- 
iodide, m. p. 96—97°, were prepared by this method. By the addition 
of dry silver mercaptide to a dry solution of the sulphoiodide in 
ether or benzene the following thiosulphonates were obtained : 
2: 5-dibromophenyl 2 : 5-dichlorobenzenethiolsulphonate; p-tolyl 
2 : 5-dichlorobenzenethiolsulphonate, m. p. 74°; 6-methoxy-m-tolyl 
2-naphthalenethiolsulphonate, m. p. 113—114°; 2 : 4-xylyl 2-naphtha- 
lenethiolsulphonate, m. p. 80—81°. F. R. 


Aromatic Hydrocarbons in Low-temperature Tar. O. 
KrvuBer (Ber., 1924, 56, [B], 1008—1015).—The following com- 
pounds have been identified : 4-ethyl-o-xylene, b. p. 189°, d? 0-8704 
[trinitro derivative, m. p. 121°; iribromo compound, m. p. 93°; 
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sodium  4-ethyl-o-xylenesulphonate (+1:5H,O);  4-ethyl-o-xylene- 
sulphonamide, m. p. 126—127°]; 4-methylhydrindene, b. p. 203°, 
d? 0-9350 [tribromo-4-methylhydrindene, m. p. 183°; 4-methyl- 
hydrindenesulphonic acid and its sodium (+H,O) and calcium salts ; 
4-methylhydrindenesulphonamide, m. p. 175°: the hydrocarbon is 
oxidised to hemimellitic acid and dehydrogenated by passage 
through a tinned iron tube at 650°, mainly to a mixture of methyl- 
indenes and indene]; 1:2: 4-trimethylbenzene (sulphonic acid ; 
sulphonamide, m. p. 179—180°); 1:2: 3-trimethylbenzene (sul- 
phonic acid and its sodium salt; sulphonamide, m. p. 194°); hydr- 
indene ; 4-isopropyl-o-xylene, b. p. 199°, d? 0-8710 (4-isopropyl- 
o-aylenesulphonic acid and its hydrated sodium salt; 4-isopropyl- 
o-xylenesulphonamide, m. p. 160—161°;  trinitro-4-isopropyl- 
o-aylene,m. p. 119°; the hydrocarbon is converted by bromine in the 
presence of aluminium into tetrabromo-o-xylene, m. p. 260°, and is 
oxidised by boiling dilute nitric acid to o-xylene-4-carboxylic acid, 
m. p. 164—165°); durene. The presence of 4-ethyl-o-xylene, 
4-isopropyl-o-xylene, and methylhydrindenes in low-temperature 
tar is noteworthy, since these compounds do not appear to be con- 
tained in the hydrocarbons of coke-oven tar. H. W. 


a-Chlorostyrene. C. DurratssE and J. E. View (Bull. Soc. 
chim., 1925, [iv], 37, 874—879; cf. Auwers, A., 1912, ii, 1015; 
Ley. and Rinke, A., 1923, ii, 201; Bourguel, A., 1924, i, 701).— 
Pure «-chlorostyrene is conveniently prepared by adding aceto- 
phenone in light petroleum to phosphorus pentachloride mixed with 
fragments of glass in boiling light petroleum solution. It has 
b. p. 64°/9 mm., m. p. —24 to —23°, 1-1224, 


A!-Dihydronaphthalene. V. Addition of Nitrogen Oxides 
and of Nitrosyl Chloride to A'-Dihydronaphthalene. F. 
Straus and W. Exuarp (Annalen, 1925, 444, 146—164; cf. A., 
1921, i, 170).—A!-Dihydronaphthalene is obtained in 85% yield by 
adding coppered zinc dust (100 g.) to a solution of «$-dibromo- 
tetrahydronaphthalene (60 g.) in a mixture of ether (200 c.c.) 
and alcohol (30 c.c.), with external cooling, and then boiling the 
reaction mixture for } hr. (cf. von Braun and Kirschbaum, A., 
1921, i, 407). When a solution of the hydrocarbon in light petroleum 
is placed above dilute sulphuric acid, and sodium nitrite (4 mols.) 
added below the surface of the latter, the nitrogen oxides are 
completely absorbed, and a pure, bimolecular y-nitrosite (I), pale 
yellow, m. p. 95—96° (decomp.), separates from the solvent. This 
decomposes on keeping or on boiling in alcoholic solution into 
ac-2-nitro-1-oximinotetrahydronaphthalene (II), m. p. 136-5°, decom- 
posing at 138°, which is also obtained by the action of sodium 
nitrite on a solution of the dihydronaphthalene in glacial acetic 
acid, together with dihydronaphthalene, 2-nitro-Al-dihydronaphtha- 
lene, and a compound, m. p.171—172°. Treatment of the y-nitrosite 
with aniline in alcohol affords the above ac-2-nitro-1-oximino- 
tetralin, whilst piperidine or potassium hydroxide yields similarly 
the ac-2-nitro-A!-dihydronaphthalene, yellow, with an intense odour 
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of cinnamon, m. p. 52°. This yields, on reduction with zinc dust and 
acetic acid, #-tetraloneoxime and a substance, m. p. 206° (decomp.). 

When the above 2-nitro-l-oximinotetralin is boiled with 25% 
sulphuric acid, it yields 0-carboxyhydrocinnamic acid, m. p. 165—166°, 
and hydroxylamine, the free nitro-ketone not being obtained. 
2-Nitro-1-oximinohydrindene (cf. Dennstedt and Ahrens, A., 1895, 
i, 475) affords under similar conditions the aci form of the corre- 
sponding nitro-ketone. 


| N-OH H. NO--- 7 
C | 
1 
| CH, 2 CH, 2 
(1.) (II.) (1I1.) 


When fuming hydrochloric acid is added to a cooled mixture of 
Al-dihydronaphthalene and amyl nitrite, a bisnitrosochloride (III), 
m. p. 128—129° (varies with the rate of heating), is obtained, 
together with an emerald-green oi] which decomposes on keeping. 
When treated with piperidine in alcohol, the former yields 1-oximino- 
2-piperidinotetrahydronaphthalene (IV), m. p. 171—172°. Indene 
yields similarly an analogous bisnitrosochloride, blackening at 180°, 
from which the corresponding 1-oximino-2-piperidinohydroindene, 
m. p. 155—156°, was prepared. Treatment of A!-dihydronaphtha- 
lene in acetone with nitrogen peroxide afforded a compound, m. p. 
172—173° (decomp.), which yielded 2-nitro-A!-dihydronaphthalene 
when treated with piperidine or methyl-alcoholic potassium 
hydroxide. 


CN-OH CO CO,H 

CH, CH, CH, 

(IV.) (V.) (VI.) 


2-Oximino-1-ketotetrahydronaphihalene, m. p. about 135° (decomp.), 
was obtained by adding a solution of «-tetralone and amyl nitrite 
to alcoholic potassium ethoxide, as the reddish-brown potassium 
salt. Attempts to hydrolyse the oxime to the «$-diketone failed. 
The action of potassium ethoxide on «-tetralone and ethyl nitrate 
yielded similarly the potassium salt of aci-2-nitro-1-ketotetrahydro- 
naphihalene, brownish-red (V). The latter couples, in alkaline 
solution, with diazobenzenesulphonic acid with formation of an 
intense bluish-red dye, and is decomposed by dilute sulphuric acid 
with formation of y-(o-carboxyphenyl)propylniirolic acid (V1), m. p. 
104—106° (decomp.), depending on the rate of heating. Careful 
neutralisation of the above potassium salt yielded a small quantity 
of the free aci-2-nitro-1-ketotetrahydronaphthalene, m. p. 71° 
(decomp.), decomposing when kept, which was converted into (VI) 
when boiled with methy] alcohol. F. G. W. 
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Mechanism of Substitution Reactions in the Aromatic 
Nucleus. IV. E. pe B. Barnett, J. W. Cook, and M. A. 
MatTTHEWS (Rec. trav. chim., 1925, 44, 818—826; cf. this vol., i, 648). 
—The behaviour of 1: 5-dichloroanthracene dichloride and 
dibromide with a number of bases is described. The reactions which 
occur are of four types : (i) the simple removal of the halogen to give 
1 : 5-dichloroanthracene and (ii) the complete replacement of the 
two meso halogen atoms with production of a substituted dihydro- 
anthracene derivative ; (i) and (ii) are regarded as reactions arising 
from a cis configuration of the original dihalide, whereas (iii) the 
removal of hydrogen halide to yield a 1:5: 9-trihalogenated 
anthracene and (iv) the production of the corresponding | : 5-di- 
chloro-9-amino derivative are regarded as involving a preliminary 
change to the trans configuration. 

1 : 5-Dichloroanthracene dibromide is converted by methylamine 
into the parent 1: 5-dichloroanthracene, by dimethylamine in 
benzene solution into 1 : 5-dichloro-9 : 10-tetramethyldiamino-9 : 10- 
dihydroanthracene, m. p. 175°, by diethylamine into the corresponding 
tetraethyl derivative, m. p. 130°, and by piperidine into 1 : 5-di- 
chloro-9 : 10-dipiperidino-9 : 10-dihydroanthracene, m. p. 195°. When 
the dichloride is used in place of the dibromide in this last reaction 
the same substance is formed together with a large proportion of 
1: 5: 9-trichloroanthracene. 

The action of aniline on 1 : 5-dichloroanthracene dichloride or 
dibromide yields 1 : 5-dichloro-9 : 10-dianilino-9 : 10-dihydroanthra- 
cene, m. p. 211°, which is also produced when | : 5-dichloro-9 : 10- 
dihydroanthraquinyl-9 : 10-dipyridinium dibromide is boiled in 
alcoholic solution with aniline. This last reaction involves an 
unexpected change from the trans to the cis configuration. If the 
aniline acts at its boiling point without a solvent, 1 : 5-dichloro- 
anthranylaniline, m. p. 177°, results, and o- and p-toluidines yield 
the corresponding dichloroanthranyl-o-toluidine, m. p. 189°, and 
-p-toluidine, m. p. 190°, respectively. m-Nitroaniline reacts with 
1 : 5-dichloroanthracene dibromide in boiling toluene or on the 
corresponding dipyridinium dibromide in alcohol to give 1 : 5-di- 
chloroanthranyl-m-nitroaniline, m. p. 268°, together with 1 : 5-di- 
chloroanthracene and 1 : 5-dichloroanthranylpyridinium bromide, 
respectively. 1: 5-Dichloroanthracene dichloride or dibromide or 
the corresponding dipyridinium dibromide is converted by methyl- 
aniline into 1: 5-dichloro-9 : 10-di(methylanilino)-9 : 10-dihydro- 
anthracene, m. p. 245° after darkening at 230°. Dimethylaniline 
reacts with the dichloride to produce 1 : 5-dichloro-9 : 10-tetramethyl- 
diaminodiphenyl-9 : 10-dihydroanthracene, not melted at 300°, 
whereas with the dibromide 1 : 5-dichloroanthracene is the sole 
product. 

1 : 5-Dichloroanthracene dichloride combines with pyridine to give 
1: 5-dichloro-9 : 10-dihydroanthraquinyl-9 : 10-dipyridinium dichloride, 
(decomp.), converted by aqueous ammonia into 1 : 5-dichloro- 
anthranylpyridinium chloride, m. p. 330° after blackening. 

«-Picoline and quinoline regenerate 1 : 5-dichloroanthracene from 
its dibromide, whilst quinoline converts its dichloride into 1 : 5: 9- 
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trichloroanthracene. The dichloroanthracene is regenerated from 
its dibromide under the influence of sulphur dioxide, hydrogen 
sulphide, sodium sulphide, ethyl sodioacetoacetate or sodiomalonate 
and magnesium phenyl bromide, but by the action of alcoholic 
tassium cyanide there results 1 : 5-dichloroanthronitrile, m. p. 
230—242°. G. M. B 


Directive Influence of Substituents in the Benzene Ring. 
II. Relative Rates of Bromination of certain o-, m-, and 
p-Isomerides. A. W. Francis, A. J. Hi, and J. JOHNSTON 
(J. Amer. Chem. Soc., 1925, 47, 2211—2232).—The relative rate in 
the several successive steps in the bromination of certain aromatic 
amino and phenolic compounds by a bromide—bromate mixture in 
aqueous acid solution is measured, either by a determination of the 
weight of the highest brominated product precipitated by varying 
proportions of bromine insufficient for complete bromination and a 
mathematical analysis, based on the kinetics of the reactions, of 
the curves obtained, or by allowing two compounds to compete 
for insufficient amounts of bromine (cf. Michael’s partition method, 
A., 1906, i, 550) and determining the weight of precipitate formed. 
From the results of such competitions combined with the results of 
the partial bromination of each compound singly, the relative 
velocity of each step of bromination of the series of compounds is 
determined. In this way about 100 velocity constants of bromin- 
ation are evaluated. The general conclusions from the results are 
as follows: in aniline and m-amino compounds two of the bromine 
substitutions (never three except in the case of m-phenylenediamine) 
are simultaneous, suggesting that two bromine atoms are first 
substituted in the amino group, whilst this is never the case with 
monohydric phenols, which can only substitute one bromine atom 
in the directing group. The rate of substitution of the first bromine 
atom is greater in the o- than in the p-isomeride, the substituent 
entering in the p-position in the former and the o-position in the 
latter, whilst the rate for the second bromine atom may be greater 
than for the first in the p-, but never in the o-isomeride. The 
rate of bromination of the m-compound exceeds that of the o- and 
p-isomerides when each group already present is o- or p-directing, 
and conversely is least when one of the groups is m-directing. The 
effect is most marked when both groups are amino or hydroxyl, 
p-aminophenol and quinol being oxidised to the quinonoid form 
rather than brominated under the conditions used, whilst phloro- 
glucinol has a very high velocity constant. The arrangement of 
the o: p-directing groups in order of their directive influence is 
OH >NH,>Cl>CHsg, in agreement with Holleman and Obermiller, 
and for m-directing groups, NO, > CHO >CO,H >SO,H, in agreement 
with Obermiller rather than with Holleman if only the first velocity 
constants are considered, but if the second constant is taken into 
account the NO, group comes last, in agreement with Holleman. 
The results indicate that the directive influence of a particular 
group is less easy to specify than has been supposed, for in the case 
of an equimolecular solution of aniline and phenol, for example, 
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the bromine first converts the whole of the phenol into monobromo- 
phenol, then the aniline completely into tribromoaniline, and finally 
the mono- into the tri-bromophenol. J. W. B. 


Alternating Effect in Carbon Chains. III. Directive 
Efficiencies of Oxygen and Nitrogen Atoms in Aromatic 
Substitution. E. L. Hotmes and C. K. Incoup (J. Chem. Soc., 
1925, 127, 1800—1821).—To compare the merits of the alternating 
polarity and affinity theories, a comparative study has been made 
of the nitration of benzyl alcohol, benzylamines, and their respective 
O- and N-substitution derivatives. According to the affinity 
theory, derivatives of benzylamine should show a greater tendency 
towards m-substitution and a smaller tendency towards 0 : p-sub- 
stitution than the benzyl alcohols, and m-directive action should 
never prevail amongst the latter. According to the polarity 
theory, since nitrogen is more feebly negative than oxygen, it 
follows, whether “onium” action occurs or not (cf. Robinson, 
Chem. and Ind., 1925, 44, 260), that benzylamine should show a 
greater tendency towards o : p-substitution and a smaller tendency 
to m-substitution than the benzyl alcohols. With derivatives of 
benzyl alcohol, substitution occurs mainly or exclusively in the 
p-position, and no instance of m-substitution has been observed. 
s-Tribromophenyl benzyl ether nitrated at —5° gave s-iribromo- 
phenyl p-nitrobenzyl ether (m. p. 145°), identified by synthesis from 
p-nitrobenzyl chloride and sodium s-tribromophenoxide. 0 : p-Di- 
nitrophenyl benzyl ether gave o:p-dinitrophenyl p-nitrobenzyl 
ether. Benzyl nitrate gave p-nitrobenzyl nitrate. Benzyl ethyl 
ether and benzyl alcohol could not be nitrated owing to the occur- 
rence of considerable oxidation. 

Aniline nitrate is m:orienting, but under ordinary nitrating 
conditions loses water, giving the nitroamine NHPh-NO,, which, 
being only weakly basic, substitutes in o: p-positions. According 
to the affinity theory, benzylamine should react oppositely and on 
nitration in the cold should give predominantly m-substitution. 
Benzylamine was prepared from potassium phthalimide and benzyl 
chloride, and the phthalobenzimide converted by boiling with 
10% potassium hydroxide into phthalobenzylamic acid (m. p. 155°), 
from which by hydrolysis benzylamine was obtained. Nitrated 
at —10°, this gave mainly (80%) m-nitrobenzylamine, together 
with some p-nitrobenzylamine, and possibly a trace of the o-com- 
pound. Nitration at 100° gave a quantitative yield of the m-nitro 
compound. The three nitrobenzylamines were synthesised for 
comparison from the respective nitrobenzyl chlorides by treatment 
with ammonia: o-nitrobenzylamine, colourless oil (hydrochloride, 
m. p. 248°; nitrate, m. p. 173—174°); m-nitrobenzylamine, colour- 
less oil (hydrochloride, m. p. 250°; nitrate, m. p. 214°); p-nitro- 
benzylamine, oil (hydrochloride, m. p. 224°; nitrate, m. p. 180— 
181°). 

The phenomena observed with benzylamine should be repro- 
duced in secondary benzylamines, but should disappear in tertiary 
derivatives, as these lack the amino-hydrogen necessary for dehydr- 
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ation to the nitro-amine. This was observed as predicted. Benzyl- 
methylamine was synthesised by a modification of Hinsberg’s 
process and also by the regulated action of methylamine on benzyl 
chloride. By the first method, benzylamine by treatment in dry 
pyridine solution with -toluenesulphochloride gave p-toluene- 
sulphobenzylamide, m. p. 114°, from which by treatment with 
methyl iodide, alcohol, and aqueous sodium hydroxide, p-tolwene- 
sulphobenzylmethylamide, m. p. 95°, was obtained. By hydrolysis 
with hydrochloric acid at 165—170°, basification, and extraction 
with ether, the pure benzylmethylamine was obtained, b. p. 184— 
186°; hydrochloride, m. p. 195°. When nitrated at a low temper- 
ature, m-nitrobenzylmethylamine was obtained in 80% yield, 
together with 10% of the p-isomeride. Nitration at 100° gave 
only the m-nitro compound. The three nitrobenzylmethylamines 
were prepared for identification by the action of methylamine on 
the corresponding nitrobenzyl chlorides and were characterised 
by their hydrochlorides (o-hydrochloride, m. p. 175°; m-hydro- 
chloride, m. p. 182°; m-nitrate, m. p. 150°; p-hydrochloride, m. p. 
226°). Dibenzylamine nitrated at —5° to 0° gave the pp’- and 
mm’'-dinitro products in the proportion of 5% and 80%, respec- 
tively. A third isomeride appeared to be present, but could not 
be purified. Nitration at 70—90° yielded the mm’-dinitro deriv- 
ative exclusively. The three dinitro isomerides were prepared 
pure for comparison: 0o’-dinitrobenzylamine, m. p. 101° [hydro- 
chloride, m. p. 238° (decomp.)]; mm’-dinitrobenzylamine, m. p. 
83-5° [hydrochloride, m. p. 253°; nitrate, m. p. 235° (decomp.)]; 
pp’-dinitrobenzylamine, m. p. 93° (hydrochloride, m. p. 217—218° ; 
nitrate, m. p. 210—211°). Dibenzylmethylamine nitrated with 
cold or warm nitric acid gave chiefly the pp’-dinitrodibenzylmethyl- 
amine, together with a small amount of the oo’-isomeride. 00’-Di- 
nitrodibenzylmethylamine has m. p. 63° (hydrochloride, m. p. 216°; 
nitrate, m. p. 125°); mm/’-dinitrodibenzylmethylamine, m. p. 83—84° 
(hydrochloride, m. p. 223—224°; nitrate, m. p. 163° (decomp.)]; 
pp’-dinitrodibenzylmethylamine hydrochloride, m. p. 204—205°; 
nitrate, m. p. 146°. 

The introduction of an acyl group into a benzylamine should 
prevent the formation of a nitroamine, except, possibly, at high 
temperatures, so that substitution in these compounds should be 
mainly in the o:p-positions. Further, since acetodibenzylamide 
is a weaker base than dibenzylmethylamine, larger quantities of 
the m-by-products should be obtained in the former case. Also 
acetobenzylamide and acetobenzylmethylamide should give less 
m-compound than the weaker base acetodibenzylamide, and the 
addition of different quantities of water to the nitric acid in the 
nitration of the last substance should change the proportion of 
by-products, the more dilute acid giving more of the m-product. 
All these predictions have been verified. Diacetylbenzylamine, 
being non-basic, must nitrate as such and cannot form a nitroamine. 
In this case, mainly m-substitution was predicted and obtained. 
It is concluded, therefore, that not only is m-substitution a frequent 
experience with benzylamine derivatives, but prevails in every case 
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in which substitution through a salt is precluded. Acetobenzyl- 
methylamide has m. p. 41—43°; b. p. 155°/16 mm.; aceto-m-nitro- 
benzylmethylamide, m. p. 56—57°; aceto-p-nitrobenzylmethylamide, 
m. p. 80—81°; acetodibenzylamide, b. p. 194—195°/3 mm.; aceto- 
00’-dinitrodibenzylamide, m. p. 154°; aceto-mm’-dinitrodibenzyl- 
amide, m. p. 146°; aceto-pp’-dinitrodibenzylamide, m. p. 183—184° ; 
diacetylbenzylamine, viscous liquid, b. p. 176—178°/30 mm. 
F. R. 


Acenaphthene Series. II. 1-Aminoacenaphthene. G. T. 
More@an and A. D. SHuassy (J. Soc. Chem. Ind., 1925, 44, 408— 
410r; cf. this vol., i, 133).—Substitution in the acenaphthene 
series occurs predominantly in the 3-position but the first product 
is probably the 1-isomeride and in the presence of water or mineral 
acid the substituent changes over to the 3-position (cf. Dziewonski 
and Stolyhwo, A., 1924, i, 1178). Nitration of acenaphthene 
by the usual methods leads to the exclusive formation of 3-nitro- 
acenaphthene (Quincke, A., 1888, 843; Graebe, A., 1903, i, 408), 
but when treated with benzoyl nitrate in light petroleum solution 
at —15° acenaphthene yields 1-nitroacenaphthene, yellow, m. p. 
68°. Nitration of acenaphthene with diacetylorthonitric acid 
(Pictet and Genequand, A., 1902, i, 584) gives 70% of 1-nitro- and 
30% of 3-nitro-acenaphthene. On treatment with a mixture of 
acetic and nitric acids 1-nitro- yields pure 3-nitro-acenaphthene. 
Reduction of the l-nitro compound by means of sodium hypo- 
sulphite gave l-aminoacenaphthene, m. p. 92°, picrate, m. p. 180— 
200°, hydrochloride, m. p. 250—260°, acetyl compound, m. p. 168°, 
benzoyl compound, m. p. 208°. 1-Aminoacenaphthene when 
diazotised gives a green solution; it gives a green coloration with 
ferric chloride, and with p-nitrobenzenediazonium acetate yields 
2-p-nitrobenzeneazo-1-aminoacenaphthene, purple, in these respects 


resembling 3-amino- and differing from anata, 


Nitration of m-Chlorophenol. H. H. Hopaeson and F. H. 
Moore (J. Chem. Soc., 1925, 127, 1599—1604).—Mononitration 
of m-chlorophenol (liquefied by 6% of its weight of alcohol) by 
sodium nitrate and sulphuric acid below 25° gives 22% of 3-chloro- 
6-nitrophenol (Auwers and Deines, Chem. Zentr., 1924, ii, 2268), 
m. p. 41°, volatile in steam, and 60% of 3-chloro-4-nitrophenol 
(ibid.), m. p. 121—122°, not volatile in steam, also obtained by 
oxidation of 3-chloro-4-nitrosophenol with ferricyanide. Uhle- 
mann’s anomalous m. p. for the 6-nitro compound, becoming 
normal after several days (A., 1878, 978), is not confirmed. 3-Chloro- 
2-nitrophenol, m. p. 37-5° (silver salt, benzoate, m. p. 123°, and 
methyl ether, m. p. 55°, are described) is obtained by adding m-chloro- 
phenol to fuming sulphuric acid, nitrating the disulphonic acid 
with a mixture of nitric acid and fuming sulphuric acid, diluting, 
and hydrolysing in a current of steam; the nitrophenol passes 
over in the steam (yield 66%). 

3-Chloro-4 : 6-dinitrophenol (Fries and Roth, A., 1912, i, 659), 
m. p. 92—93°, is prepared by nitration of m-chlorophenol or 3-chloro- 
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4-nitrophenol or by hydrolysis of 1 : 3-dichloro-4 : 6-dinitrobenzene. 
3-Chloro-2 : 6-dinitrophenol, m. p. 114-5°, results from 3-chloro-2- 
nitrophenol by direct nitration or by nitration after sulphonation 
(with subsequent hydrolysis in steam), or from m-chlorophenol 
by monosulphonation, dinitration, and hydrolysis. 3-Chloro- 
2: 4-dinitrophenol, m. p. 138—140° (silver salt described), is pre- 
pared, together with the 2:6-dinitro compound, from 3-chloro- 
2-nitrophenol by sulphonation, nitration, and hydrolysis in steam, 
the steam distillate being extracted with ether after removal of 
the crystallised 2: 6-compound. Direct dinitration of disulphonated 
m-chlorophenol gives 2-nitro-, 2 : 4- and 2 : 6-dinitro, but no 4 : 6-di- 
nitro derivative. The 2- and 6-mononitro compounds are stable 
towards fuming sulphuric acid, but the 4-nitro compound is 
destroyed; so that nitration of 3-chloro-4-nitrophenol in fuming 
sulphuric acid gives the 4:6-dinitro compound only when the 
solution is kept cool and not kept before nitration. No 4: 6-di- 
nitro compound is formed from 3-chloro-4-nitrophenol. All three 
dinitrated m-chlorophenols are volatile in steam. 

3-Chloro-2 : 4 : 6-trinitrophenol, m. p. 114°, is formed by direct 
nitration of m-chlorophenol in fuming sulphuric acid. If the 
m-chlorophenol is first sulphonated, then nitrated, and hydrolysed 
in steam, the product is 3-chloro-2 : 5 : 6-trinitrophenol, m. p. 112-5— 
113-5°, volatile in steam. The dipotassium salt of 3-chloro-2 : 5 : 6- 
trinitrophenol-4-sulphonic acid is described. C. H. 


Alkyl Ethers of Monohydric Phenols and their Halogen 
Substitution Products. Axrt.-Gzes. rin ANILIN-FABRIKATION 
(D.R.-P. 411052; from Chem. Zenir., 1925, i, 2411; ef. A., 1922, 
i, 1145)—The preparation of the following new compounds is 
described : 2:4: 5-trichloroanisole, m. p. 75°; 2:4: 5-trichloro- 
phenetole, m. p. 95°; a mixture of isobutylcarbinol and sec.-butyl- 
carbinol ethers of 2:4: 5-trichlorophenol, a liquid, b. p. 174°/ 
18 mm., d?' 1-244. G. W. R. 


Additive Products of Lead Oxide with Lead Compounds 
of Acidic Polynitro Compounds. Axt.-Gus. Licnosz, F. 
THomas, and J. Dyckrruorr (D.R.-P. 407416; from Chem. Zentr., 
1925, i, 2484)—-Additive products of lead oxide with lead picrate, 
the lead salt of hexanitrodiphenylamine, lead trinitrobenzoate, 


the lead salt of trinitroresorcinol, and lead nitroanilate are described. 
G. W. R. 


Mechanism of Oxidation of Unsaturated Compounds by 
Permanganate. S. S. Namerxin (J. Russ. Phys. Chem. Soc., 
1924, 55, 70—74).—It has been suggested by Lvov (J. Russ. Phys. 
Chem. Soc., 1889, 21, 350) that the first step in the oxidation of 
unsaturated compounds by potassium permanganate consists in 
the addition of the reagent in the form of permanganic acid at the 
double bond; the additive compound then breaks up with the 
formation of a glycol. Wagner has modified the original scheme 
by assuming that an unstable heterocyclic compound is first formed. 
It is now pointed out that neither of these schemes explains the 


> 
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formation of trans-glycols from cyclic unsaturated compounds 
(cf. following abstract), and that therefore it is necessary to 
assume the addition of 2 mols. of the reagent at the double bond ; 
the additive product can possess either a cis or a trans configuration, 
likewise the glycol formed from it by the addition of water and 
elimination of potassium hydrogen manganate. G. A. R. K. 


Some Simple Homologues of cycloHexene and their 
Derivatives. 8. S. Namerxin and L. J. Brivsova (J. Russ. 
Phys. Chem. Soc., 1924, 55, 75—83; cf. preceding abstract).— 
The greater part of the present work has already been published 
(A., 1923, i, 1082), but the compounds mentioned below are described 
in addition. 1 :4-Dimethyl-A!-cyclohexene, b. p. 127-5—128°/ 
756 mm., dj’ 0-8024, n, 1-4461 (cf. A., 1908, i, 722; 1913, i, 452), 
on oxidation with benzoyl peroxide forms the owxide, b. p. 152-5— 
153°/749 mm., dj? 0-9050, n, 1-4406, which on hydrolysis passes 
into the corresponding cis-glycol (cis-1 : 4-dimethylcyclohexane- 
4 : 5-diol), b. p. 127—128°/20 mm., m. p. 88—89°, whilst the trans 
modification of the glycol, m. p. 77°, has already been obtained 
by Wallach by the action of permanganate on the hydrocarbon 
(A., 1913, i, 452). 1-Methyl-4-ethyl-A!-cyclohexene was obtained 
by the action of magnesium ethyl iodide on 4-methylcyclohexanone 
and the dehydration of the tertiary alcohol with sulphuric acid; 
it had b. p. 151—152°/760 mm., d} 0-8133, n? 1-4522 (cf. Wallach, 
loc. cit.). On oxidation with benzoyl peroxide, the oxide, b. p. 177— 
178°/756 mm., d}’ 0-9044, ni} 1-4454, was formed and passed into 
the corresponding cis-glycol, m. p. 82° by the action of water in 
a sealed tube. The trans isomeride of the glycol, m. p. 76—77°, 
has already been obtained by Wallach (loc. cit.). G. A. R. K. 


Action of Organo-magnesium Compounds on Naphtha- 
quinones. I. Action of Magnesium Phenyl Bromide on 
a-Naphthaquinone. A. FRANSSEN (Bull. Soc. chim., 1925, 
[iv], 37, 902—913).—-From the- products of reaction of magnesium 
phenyl bromide and «-naphthaquinone have been isolated phenol, 
diphenyl, various coloured, unidentified substances, and 1 : 4-di- 
hydroxy-1 : 4-diphenyldihydronaphthalene (I), m. p. 207—208°. 
Reduction of the last-named product by means of zinc and acetic 
acid leads to the formation of 1 : 4-diphenylnaphthalene, m. p. 308°. 
Oxidation of the dihydroxydiphenyldihydronaphthalene (I) with 
sodium bichromate gives a mixture of an unidentified red substance, 
m. p. 240°, benzoic acid, and o-benzoylbenzoic acid, the last two 
products being presumably formed by the oxidation of the inter- 
mediate compound (II), a product of intra-molecular change. 


CPh(OH)-CH C(OH):CPh C(OAc):CPh 
(I.) (III.) 


Acetylation of (I) yields an acetyl compound, m. p. 163°, to which 
the constitution 2 : 4-diphenyl-l-naphthy] acetate (III) is assigned, 
this being formed, it is suggested, by acetylation of the intermediate 
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compound (II). On hydrolysis, the acetyl compound (III) yields 
presumably 2 : 4-diphenyl-a-naphthol, m. p. 143—144°. Oxidation 
of (III) yields the same products as the oxidation of (I). L. F. H. 


Action of Grignard Reagent on Amino-acids. V. 
Wandering of Acyl Groups in Amino-alcohols and Glycols. 
F. BetrziecHe (Z. physiol. Chem., 1925, 146, 227—240).—The 
N-benzoyl derivatives of amino-alcohols, on treatment with con- 
centrated sulphuric acid in the cold or on boiling with 20% hydro- 
chloric acid, yield basic substances which, on long keeping, revert 
to the original N-benzoyl derivative. With tertiary alcohols of 
the type NH,°CH,°CR,"OH, the reaction takes place readily 
when R is methyl and ethyl (e.g., §-N-benzamido-tert.-butyl 
alcohol), and less readily or not at all with the corresponding 
a-phenyl and «-benzyl derivatives. The basic substances obtained 
could not be purified, but were apparently mixtures of the benzoic 
acid ester base, formed by wandering of the benzoyl group from 
the amino to the hydroxyl group of the alcohol, with oxazoline 
derivatives formed secondarily from this base. On treatment of 
the N-benzoyl derivatives of the amino-alcohols with concentrated 
sulphuric acid and sodium nitrite, benzoyl derivatives are obtained 
which are stable towards oxidising agents ; this indicates a wandering 
of the benzoyl group from the amino group of the original com- 
pound to the secondary hydroxyl of the newly formed es 

C. R. H. 


Derivatives of 6-0-Aminobenzoylvaleric Acid. M. J. 
Paterson and S. G. P. Puant (J. Chem. Soc., 1925, 127, 1797— 
1799).—The acid of m. p. 129° obtained by Perkin and Plant 
(T., 1923, 123, 678) is proved to be 5-o-aminobenzoylvaleric acid 
by its conversion by diazotising and boiling into 6-o-hydroxy- 
benzoylvaleric acid (von Braun, A., 1923, i, 104). 3-0-Acetamido- 
benzoylvaleric acid has m. p. 153°; after boiling with potassium 
hydroxide solution it gives on acidifying a small, colourless pre- 
cipitate of y-4-hydroxy-2-methylquinoline-3-butyric acid, m. p. 241°. 
5-0-Formamidobenzoylvaleric acid has m. p. 160°. F. R. 


Benzoylhydroperoxide [Perbenzoic Acid]. Preparation 
and Application to Organic Synthesis. H. Hissert and C. P. 
Burt (J. Amer. Chem. Soc., 1925, 47, 2240—2243).—Benzoy]l- 
hydroperoxide may be obtained in 90%, yield by the addition, 
with much stirring, of a 10% solution of sodium ethoxide in alcohol 
to benzoyl peroxide in ether suspension at —5°. The aqueous 
solution of the sodium salt is decomposed by adding it slowly to 
a slight excess of sulphuric acid at 0°, the reverse procedure result- 
ing in the decomposition of the product. The benzoylhydro- 
peroxide is extracted with chloroform and in this solution, dried 
at 0° with sodium sulphate, is stable for several days. It may be 
determined by the addition of an excess of acidified potassium 
iodide solution to the extract and titration with sodium thiosulphate. 
Styrene is obtained in 88% yield by the thermal decomposition 
of phenylethyl phenylacetate at 315—320°, and on treatment 
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with a 10% excess of the benzoylhydroperoxide solution yields, 
after 24 hrs., styrene oxide in 75% yield. J. W. B. 


Salts of certain Aromatic Carboxylic Acids and their 
Solubility. F. Epnram and A. Prister (Helv. Chim. Acta, 
1925, 8, 369—383; cf. this vol., i, 896)—An investigation of the 
solubilities in water of 67 metallic salts of benzoic, p-nitrobenzoic, 
p-chlorobenzoic, p-hydroxybenzoic, p-methoxybenzoic, and cin- 
namic acids. The salts of benzoic acid are, with few exceptions, 
more soluble than those of the corresponding para-substituted 
derivatives, decrease in solubility being least marked in the hydroxy- 
acid salts. In the cinnamic acid series, solubility decrease is very 
much more marked. The following new salts are described, the 
figures in brackets giving the number of molecules of water of 
crystallisation : benzoates of strontium (1), cobalt (2 and 4), and 
copper (4), and a complex copper salt, (PhCO,),Cu,Ph-CO,H,4H,0 ; 
p-nitrobenzoates of strontiwm (8), magnesium (6), copper (1), t 
(6), nickel (8), manganese (6), cadmium (2), silver (anhyd.); p-chloro- 
benzoates of strontium (4), lead (2), zine (2), nickel (4), cobalt (4), 
manganese (2), cadmium (2), and copper (2); p-hydroxybenzoates 
of strontium (1), cobalt (7), nickel (7), and manganese (8); cinnamates 
of magnesium (4), cobalt (2), nickel (2), and copper (anhyd.). In 
the following cases, the number of molecules of water of crystal- 
lisation differs from that given in the literature: benzoates of 
calcium (2), magnesium (34), and zine (1); p-nitrobenzoates of 
calcium (6) and barium (anhyd.); barium p-chlorobenzoate (1) ; 
p-hydroxybenzoates of silver (3), cadmium (7), and copper (7); 
»-methoxybenzoates of barium (1), calcium (3), zine (1), cadmium 
(1), copper (6), and nickel (6); and manganese cinnamate (2). 

M. J 


New Substituted Benzyl Esters. C. BarKENBUS and J. B. 
Ho.rzcitaw (J. Amer. Chem. Soc., 1925, 47, 2189—2192).—When 
sodium w-chloro-p-toluate is boiled in neutral aqueous solution it 
is converted into p-carboxybenzyl p-chloromethylbenzoate, 

m. p. 221°, which is hydrolysed quantitatively i in slightly alkaline 
solution to w-hydroxy-p-toluic acid. The hydrolysis of w-chloro- 
p-toluic acid with dilute sodium hydroxide solution also yields this 
product, ether formation (cf. Gunther, A., 1890, 977) being minimised 
by avoiding an excess of the base. On heating with acetyl chloride 
this yields p-carboxylbenzyl acetate (w-acetoxy-p-toluic acid), m. p. 
123—124°, but attempts to prepare the corresponding benzoate 
gave only a mixture from which the pure product could not be 
isolated. The chlorination of o- and p-toluonitriles to yield respec- 
tively o- and p-cyanobenzyl chlorides is best carried out at temper- 
atures of 140—150° and 120—130°, respectively, instead of at 
the b. p. of the nitrile (cf. Mellinghoff, A., 1890, 239). When 
heated with sodium acetate or benzoate solutions at 100—110° 
for 5 hrs., o-cyanobenzyl chloride yields respectively o-cyanobenzyl 
acetate, b. p. 180—182°/24 mm., and benzoate, m. p. 54—55°, but 
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all attempts to hydrolyse the cyano group lead to the production 
of phthalide. J. W. B. 


Condensation of Nitriles with Thioamides. V. Action of 
Sulphur Monochloride on Thioamides. Ismikawa (Sci. 
Papers Inst. Phys. Chem. Res., 1925, 3, 147—154; cf. this vol., 
i, 917).—-In correction of Chakravarti (T., 1923, 123, 964), it is 
shown that sulphur monochloride reacts with thiobenzamide to 
give, not benziminosulphide, but dibenzenylazosulphime (2 : 5-di- 
phenyl-1 : 3 : 4-thiodiazole), or, when the reaction is carried out 
in cold ethereal solution, a mixture of dibenzenylazosulphime with 
benziminoisothiobenzamide, (main product). 
Similarly, p-thiotoluamide yields p-toluiminoisothio-p-toluamide, 
m. p. 108°, yellowish-red (hydrochloride, m. p. 161°), and di-p- 
toluenylazosulphime (2 : 5-di-p-tolyl-1 : 3 : 4-thiodiazole), m. p. 129°; 
a-thionaphthamide yields red «-naphthiminoisothio-«-naphthamide, 
and di-«-naphthenylazosulphime (2 : 5-di-«-naphthyl-1 : 3 : 4-thiodi- 
azole), m. p. 129°. Thioacetamide yields no recognisable product. 
Sulphur monochloride reacts with thiobenzanilide, yielding benz- 
phenyliminophenylthiobenzamide, C,,H,,N,S, benzanilide, and 
aniline, whilst thioacetanilide yields acetanilide, aniline, and an 
unstable red substance. B. F. 


Action of Keten on Hydroxybenzoic Acids and their Esters. 
J. VAN ALPHEN (Rec. trav. chim., 1925, 44, 838—840; cf. this vol., 
i, -80).—Although keten does not react with phenol in ethereal 
solution, it acetylates salicylic acid quantitatively. Methyl 
salicylate, p-hydroxybenzoic acid, and ethyl m-hydroxybenzoate 
are acted on more slowly, whilst m-hydroxybenzoic acid and ethyl 
p-hydroxybenzoate are unaffected. In this respect, the o- and 
m-esters therefore have a common difference from the p-isomeride. 

G. M. B. 


Bromo Derivatives of p-Methoxycinnamic Acid. K. V. 
HaRimaRAN and J. J. SupBoroves (J. Indian Inst. Sci., 1925, 8A, 
189—219; cf. T., 1903, 83, 666, 1153; A., 1923, i, 336, 926).—Ethyl 
p-methoxycinnamate is extracted in 30° yield from the oil of the 
thizomes of Kampheria galanga, and is readily hydrolysed by 
alkali. On treating ethyl «-dibromo-8-p-methoxyphenylpro- 
pionate with alcoholic potassium hydroxide, a mixture of isomeric 
«-bromo-p-methoxycinnamic acids, m. p. 185° (85%) and 103° (15%), 
respectively, separated by means of their barium salts, is obtained. 
It is suggested that the acid of m. p. 103° is «-bromo-p-methoxyallo- 
cinnamic acid, as it is readily transformed into the acid of m. p. 185° 
by sunlight, by bromine in chloroform solution, and by sulphuric 
acid. On treatment of methyl «$-dibromo-p-methoxypheny]l- 
propionate with alcoholic potash, 60° of the acid of m. p. 185° and 
38%, of the acid of m. p. 103° are obtained. By the action of 
alcoholic potassium hydroxide on the free dibromo-acid are obtained 
w-bromo-p-methoxystyrene and a bromo-p-methoxycinnamic acid, 
m. p. 123°, of unknown constitution, which gives a dibromide, 
probably «8-tribromo-p-methoxyphenylpropionic acid, m. p. 145°. 
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The three monobromo-acids on treatment with potassium hydroxide 

lose hydrobromic acid in the following order of increasing velocity : 

(m. p.) 102°, 185°, 123°, giving mainly p-methoxyphenylpropiolic 

acid in good yield. Treatment with dimethylaniline of the di- 

bromo-esters and -acid gives similar results to potassium hydroxide. 

On heating with water the dibromo-acid yields w-bromo-p-methoxy- 

styrene and a small amount of p-methoxycinnamic acid. {$-Bromo-. 
p-methoxyallocinnamic acid, m. p. 145°, and 8-bromo-p-methoxy- 

cinnamic acid, m. p. 139°, are obtained by treatment of an aqueous 

suspension of -methoxyphenylpropiolic acid with hydrogen 

bromide at 0°. The allo-acid is stable towards sodium carbonate 
at the ordinary temperature, whereas the other acid is readily 
decomposed, yielding p-methoxyphenylacetylene, carbon dioxide, 

and hydrogen bromide. On treatment with bromine in chloroform 
solution, both acids yield carbon dioxide, hydrogen bromide, and a 
product, m. p. 90—91°, probably «$-dibromo-p-methoxystyrene. If 
the temperature is maintained at 25° during the passage of the 
hydrobromic acid into the p-methoxyphenylpropiolic acid, p-anisyl 
methyl ketone and a yellow solid, m. p. 169—170°, probably tri- 

p-anisylbenzene, are obtained. If the hydrobromic acid be passed 
into the p-methoxyphenylpropiolic acid in benzene suspension, the 

a-bromo-acid, m. p. 185°, and the «-bromo-allo-acid, m. p. 145°, are 
obtained. From the reactions studied the increased reactivity due 

to the introduction of the p-methoxy group is confirmed (cf. Angeli, 

A., 1924, i, 626). ‘ L. F. H. 


Preparation of Anthracene-2-thioglycol-3-carboxylic Acid. 
Society or INDUSTRY IN BASLE (Swiss Pat. 103647; from 
Chem. Zentr., 1925, i, 2411).—Anthracene-2-thioglycol-3-carboxylic 
acid, a lemon-yellow powder, is prepared by reduction of the 
corresponding anthraquinone derivative with zinc and ammonia 
(cf. Brit. Pat. 210413). G. W. R. 


cis- and _ trans-cycloHexane-1 :3-dicarboxylic Acids. 
Separation of the trans-Acid into its Optically Active Com- 
ponents. J. BOnseKeEN and A. E. J. PEEK (Rec. trav. chim., 1925, 
44, 841—850).—According to Sachse’s theory and in view of evidence 
already obtained of rings of six or more members lying in more 
than one plane (cf. A., 1921, i, 843), a third isomeride of cis- and 
trans-cyclohexane-1 : 3-dicarboxylic acids is conceivable, but it 
has now been found that, if it exists, it is readily converted into 
the other forms and cannot be isolated. The trans configuration of 
the second known isomeride, m. p. 148°, has been confirmed by its 
resolution into its optically active components, the strychnine salt, 
lA2IB, crystallising first from alcohol. d- and 1-trans-cycloH exane- 
1 : 3-dicarboxylic acids, m. p. 134°, have [«]j} +23°46’ and —23° 10’, 
respectively, in 2-2°% aqueous solution. The solubilities of the dl-, the 
d-trans-, and the cis-acids at 25° are 13-26, 43-10, and 22-30 g. per 
litre of water, respectively. The trans-(dl)- acid has an electrolytic 
dissociation constant K* 3-45x10%, the cis-acid 5-34x 10°. 
The cis-acid could not be resolved. G. M. B. 
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Esterification. B.V. Buipe and J.J. SupBorovuen. (See i, 
1127.) 


Preparation of Phthalamic Acids and their Conversion 
into Anthranilic Acids. E.CHapmaAn and H. SterHen (J. Chem. 
Soc., 1925, 127, 1791—1797).—Phthalamic acid can be prepared 
(a) by the action of water on phthalimide, and (b) by the action of 
ammonia on phthalic anhydride. By reaction (b) good yields of 
phthalamic acid and 4: 5-dibromophthalamic acid were obtained 
from the corresponding anhydrides, and, further, by the action of 
sodium hypochlorite on the amic acids, the corresponding anthranilic 
acids ‘were readily prepared. 3-Nitrophthalic anhydride by 
reaction (b) gave exclusively 3-nitrophthalamic acid, from which 
3-nitroanthranilic acid was obtained in 90° yield, whilst 3-nitro- 
phthalimide by reaction (a) gives almost exclusively 6-nitro- 
phthalamic acid. 


NO, CO... 4 NO, NO, 

x \cox NH 
\ 
(X=NH,, OMe) 


NOs 9. . NO, NO, 
OH /\oo.H 4 co H 
\coZ H 4 


4-Nitrophthalic anhydride by reaction (b) gave an inseparable 
mixture of 4- and 5-nitrophthalamic acids, shown by conversion 
into the corresponding anthranilic acids to be in the proportion of 
2 to 3, whereas 4-nitrophthalimide by reaction (a) gives the same 
mixture in the proportion 4 to 1. In both the examples in- 
vestigated, therefore, the amic acid produced in larger amount by 
reaction (b) is produced in smaller yield by reaction (a) and vice versa. 

4 : 5-Dibromo-2-acetamidobenzoic acid has m. p. 240°; 3-nitro- 
2-acetamidobenzoic acid, m. p. 180—181°. F. R. 


Anhydrides of N-Carboxylic Derivatives of «-Amino-acids. 
I. F. Wessety (Z. physiol. Chem., 1925, 146, 72—90).—Glycine- 
carboxylic anhydride on exposure to moist air during 4 days is 
decomposed almost quantitatively into an insoluble anhydride, 


H 
82> NH , apparently identical with that described by Leuchs 


(A., 1906, i, 236). In concentrated aqueous solution, an insoluble 
anhydride is still formed, but in diminishing amounts as the 
dilution increases, until in very dilute solution glycine is almost 
exclusively formed. It is not certain whether the insoluble 
anhydride formed in concentrated aqueous solution is identical with 
Leuch’s anhydride or is another high-molecular peptide. The 
length of the chain in the peptide produced possibly increases with 


3 
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the concentration of the glycinecarboxylic anhydride. The decom- 
position is accelerated by heating; in no case was complete 
solution of the anhydride obtained at 0°. The same decomposition 
takes place in the presence of other amino-acids, but the difficulty 
of isolating pure substances from the reaction mixture hinders its 
detection. Indirect proof of the reaction is afforded by the form- 
ation of carbon dioxide and N-phenylglycylglycine, m. p. 148°, on 
warming the anhydride of phenylglycine-N-carboxylic acid with 
glycine in aqueous solution. With very dilute hydrochloric acid 
(0-001N), glycinecarboxylic anhydride affords the insoluble 
anhydride; with 0-1N or stronger acid glycine formation is almost 
quantitative. The extent of glycine formation is also proportional 
to the amount of acid present. N-Sodium hydroxide solution leads 
to quantitative glycine formation, but with weaker alkali (0-1 and 
0-014) side reactions yielding peptides take place (cf. Mohr, A., 
1909, i, 420). With 25% aqueous ammonia, phenylglycine- 
N-carboxylic anhydride reacts with loss of carbon dioxide, forming 
the amide of phenylglycine, m. p. 136° (cf. Leuchs, A., 1907, i, 770). 
The ethyl ester and the anilide were similarly obtained (Fuchs, A., 
1922, i, 1152). Ethylamine affords the ethylamide of phenylglycine, 
m. p. 53—54°. The piperidide, m. p. 102—103°, and methylanilide, 
m. p. 118°, are similarly obtained, but tertiary amines do not react 
and the anhydride appears to be a suitable reagent for the deteetion 
of primary and secondary amines in tertiary amines. With ethyl 
aminoacetate, the anhydride affords the ethyl ester of N-pheny]l- 
glycylglycine, m. p. 88°, from which the N-phenylglycylglycine is 
obtained on treatment with sodium hydroxide. Similarly, the ethyl 
ester of /-tyrosine in chloroform at the ordinary temperature yields 
the ethyl ester of N-phenylglycyl-l-tyrosine, m. p. 155—156°. 
Similarly, reactions, with evolution of carbon dioxide, take place 
with formamide, aminoethyl alcohol, and aminoacetaldehyde- 
acetal, but not with mercaptans. With pyridine, reaction takes 
place with evolution of carbon dioxide and formation of high- 
molecular insoluble substance. The anhydride of phenylalanine- 
N-carboxylic acid reacts similarly although more slowly. R. B. 


Synthesis of Aldehydes. H. StepHen.—(See i, 1131.) 


An Anhydride (Ether) of a Ketone Hydrate. Benzyl-f- 
phenylethylsuccinic Acids. J. Bougavutt (Compt. rend., 1925, 
181, 247—248).—The constitution of the dibasic acid, m. p. 170°, 
previously described, obtained from an acid amide having the 
properties of an anhydride of a hydrated ketone (this vol., i, 921), 
is now confirmed by its synthesis from methyl @-phenylethy]l- 
succinate, which condenses with benzaldehyde in the presence of 
sodium and ether, the reaction product yielding on hydrolysis 
a-benzylidene-«'(8-phenylethyl)succinic acid, m. p. 161°. Acetic 
anhydride converts the acid into an anhydride, m. p. 100°, whilst 
on reduction with sodium amalgam it yields the acid, m. p. 170°, 
previously described. The latter is accordingly «-benzyl-«’(8- 
phenylethyl)succinic acid. A short treatment with acetic anhydride 


rs 
4 


ORGANIC CHEMISTRY. i. 1153 


at 100° yields an anhydride, m. p. 78°, from which the original acid 
is regenerated on hydrolysis. Prolonged reaction with acetic 
anhydride (24 hrs.) at 100°, yields an anhydride, m. p. 74°, which on 
hydrolysis gives an isomeric acid, m. p. 125°. Both acids are 
racemic, but can be resolved with strychnine. {$-Phenylethyl- 
succinic acid was obtained by condensing cinnamaldehyde with 
malonic acid, reducing the cinnamylidenemalonic acid with sodium 
amalgam, and warming with alkali, whereby y-phenylpropylidene- 
malonic acid is formed. The methyl ester of this acid on warming 
with sodium cyanide yields methyl 8-cyano-3-phenyl-n-valerate, from 
which 8-phenylethylsuccinic acid is produced on hydrolysis. 
R. B 


Nitration of m-Meconine. J. N. Ray and R. RoBINSON 
(J. Chem. Soc., 1925, 127, 1618—1623).—An electronic inter- 
pretation is given of the neutralisation of the directive power of 
methoxyl by a nitro group in the o- or p-position (see Jones and 
Robinson, T., 1917, 111, 905), which also explains the failure of the 


ester group, R——-O——C=—0, to exhibit marked carbonyl reactivity, 


and of the amide group, NH,.——_C—-0, to function as a strong basic 
centre (the arrows symbolise the tendency of bivalent oxygen and 
tervalent nitrogen to increase the covalency at their single bindings, 
and of doubly linked oxygen and nitrogen to decrease the covalency). 
The carbonyl group of phthalide, on the other hand, is more 
UN activating than that of an ordinary ester group, 
OMe% Wi O i.e., the —CO—O— complex here is less self- 
satisfying. Accordingly, m-meconine (I) should 
ih on nitration yield the 6-nitro derivative owing 
(I.) to neutralisation of the directive power of the 
4-methoxyl by the active carbonyl. This is actually found to be 
the case and is inexplicable except on the basis of the electronic 

conception of valency. 

An improved method of preparing m-meconine, m. p. 155° (cf. 
Edwards, Perkin, and Stoyle, J., 1925, 127, 198), is described. 
Nitration with nitric acid (d 1-42) at 0° yields 6-nitro-4 : 5-dimethoxy- 
phthalide, m. p. 183—184°, which condenses with cotarnine (cf. 
Hope and Robinson, T., 1911, 99, 1163; P., 1911, 27, 229) to 
give anhydrocotarnine-6-nitro-4 : 5-dimethoxyphthalide, m. p. 200° 
(decomp.). 6-Amino-4 : 5-dimethoxyphthalide, m. p. 158°, obtajned 
by reduction of the nitro compound with stannous chloride, is 
converted by Sandmeyer’s method into 6-bromo-4 : 5-dimethoxy- 
phthalide, m. p. 223°, the orientation of which is proved by its 
identity with the 6-bromo-m-meconine prepared from 2-bromo- 
veratric acid, m. p. 200° (from 2-aminoveratric acid by the Sand- 
meyer reaction), and formaldehyde. C. H. 


Additive Character of Heterogeneous Conjugated Systems. 
M. Jonescu (Bull. Soc. chim., 1925, [iv], 37, 913—916).—By the 
condensation of 2-benzylidenediketohydrindene (I), with ethyl mal- 
onate in the presence of piperidine, ethyl phenyl-2-diketohydrindenyl- 


4 
i 
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methylmalonate, m. p. 108° (Il), is obtained. If the condensation is 
carried out in the presence of sodium ethoxide, the corresponding acid 
ester, m. p. 112°, is obtained; this is readily hydrolysed to the acid, 
On O 
—> 
(1) 4CH,(COOEt), (II.) 


m. p. 169°, which breaks down on fusion to give 6-phenyl-8-2-diketo- 
hydrindenylpropionic acid, m. p. 173°. The diester and acid ester, 


<°O>c—CHPh CH, >C—CHPh 
SCH, \_>CHCO,Et 
(111.) O—CO (Iv.) “O—CO 


on heating, yield a lactone, yellow, m. p. 106°. Cold sulphuric acid 
converts the diester and acid ester into the lactone (IIl), and the 


diacid is converted by heat or treatment with acids into the 
lactone, (IV), m. p. 154°. Acetylacetone condenses with 2-benzy]l- 
idenediketohydrindene, giving -acetyl-«- 

phenyl-«-2-diketohydrindenylbutan-y-one (V), 

HAc m. p. 111°, which when heated with acetyl 


Pin Fm chloride yields a mixture of 3-hydroxy-1-phenyl- 
CH C dihydrofluorenone (VI), m. p. 200°, and 
Cc ¢H 3-hydroxy-1-phenylfluorenone, yellow, m. p. 266°. 


JA\4 Acetylacetone reacts with benzoquinone under 

AcCH © (VIL) the same conditions, giving diacetyldihydroxy- 

‘— indacene, represented by (VII) or a tautomeric 

aes ae form thereof, green, m. p. 300° (decomp.), dis- 

solving in alkalis giving a violet solution. The formation of these 

compounds is explicable on Thiele’s theory of conjugated vo 
L. F. H. 


Therapeutic Compounds [Mercuri Compounds of Phenols]. 
Weticome Founpation, Lrp., T. A. Henry, and T. M. SHarp 
(Brit. Pat. 237735)—When 2-acetoxymercuri-3-hydroxybenzalde- 
hyde (T., 1922, 121, 1059) is dissolved in warm n-hexoic acid and the 
solution allowed to cool, there separates 3-hydroxybenzaldehyde- 
2-mercuri-n-hexoate, OH-C,H,(CHO)-Hg-O-CO-C,H,,, m. p. 140°. 
In a similar manner are prepared the corresponding -n-octoate, m. p. 
130—131°, the -laurate, m. p. 131—133°, -myristate, m. p. 130°, 
decomp. 200°, -oleate, m. p. 110—115°, and -chaulmoograte, m. p. 135°. 
By the action of mercuric acetate on p-tert.-butylphenol in alcohol 
in presence of acetic acid, 4-hydrowy-tert.-butylbenzene-3 : 5-dimercuri- 
acetate, decomp. 224°, is formed, which can be converted by lauric 
acid into the corresponding -dimercurilaurate, m. p. 120°. These 


| 
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compounds containing higher acyl groups have the advantage of 
being soluble in oils. K. H. R. 


Hydrogenated Naphthalenes. VI. ac-2-Hydroxy-1-keto- 
tetrahydronaphthalene and @-Naphthaquinol. Autoxidation 
of Polyhydric Phenols. F. Srravus, O. Brrnovutty, and P. 
Mautner (Annalen, 1925, 444, 165—194; cf. this vol., i, 1138).— 
ac-2-Acetoxy-1-ketotetrahydronaphthalene, m. p. 74:5—75°, b. p. 
180°/20 mm., is obtained, together with «- and 8-naphthols, when 
2-bromo-1-ketotetrahydronaphthalene (m. p. 40°, b. p. 124°/0-5—1-0 
mm.; cf. Straus and Rohrbacher, A., 1921, i, 171) is boiled with 
glacial acetic acid and sodium acetate. The free 2-hydroxy-1-keto- 
tetrahydronaphthalene (I), m. p. 36—36-5°, b. p. 93°/0-1 mm., is 
obtained by hydrolysing the above acetyl derivative with aqueous 
methyl-alcoholic potassium carbonate in absence of oxygen or air. 
It reduces Fehling’s solution and becomes brown when kept. Both 
the hydroxytetralone and its acetyl derivative yield @-naphthol 
when warmed with mineral acids, possibly through tautomerisation 
to the cyclic derivative (II). The direct action of alkalis on 2-bromo- 
a-tetralone affords «-tetralone (1-ketotetrahydronaphthalene), to- 


co CH-O Qe OH! 


(Y 0:2 Non 


gether with coloured products. Silver oxide and potassium formate 
are without action, whilst piperidine, in presence of air or 
oxygen, yields piperidino-1-ketotetrahydronaphthalene (bimolecular), 
Cy5H,,0.N., m. p. 242-5—243° (decomp.), which is decomposed by 
alkalis with formation of «-tetralone. In alkaline solution, 2- 
hydroxy-«-tetralone undergoes autoxidation in presence of atmo- 
spheric oxygen, with successive formation of $-naphthaquinol, 
3:4: 3’: 4’-tetrahydroxy-1 : 1’-dinaphthyl, dinaphthylquinhydrone 
(IIT), and naphthalinic acid (2-hydroxy-«-naphthaquinone), each 
of which, except the quinhydrone, can be isolated by using the 
appropriate proportion of oxygen. 

8-Naphthaquinol forms a monohydrate, m. p. 58—60°, which 
yields the anhydrous material, m. p. 102-5—103°, when dried over 
calcium chloride or in a vacuum over sulphuric acid, or when 
crystallised from ligroin or carbon disulphide. 3:4: 3’ : 4’-Tetra- 
hydroxy-1 : 1’-dinaphthyl (cf. Stenhouse and Groves, Annalen, 1878, 
194, 208; Bamberger, A., 1923, i, 1142) has m. p. 205—210°. 
The tetramethyl ether, m. p. 145—147°, b. p. 200—220°/0-67 mm., 
is described. Dinaphthylquinhydrone (cf. Stenhouse and Groves, 
— has m. p. 252° after sintering at 245°, and decomposes at 

The rate of absorption of oxygen by the hydroxytetralone is 
reduced when the initial amount of oxygen present is increased, 
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indicating that the end-product of the oxidation is in part produced 


by reactions not involving the formation of the above inter- 
mediates. F. G. W. 


Relation between Chemical Constitution and Pungency. 
Synthesis of the Reduction Products of Zingerone and Di-$-4- 
hydroxy-3-methoxyphenylethyl Ketone. H. Nomura and &. 
Horta (Sci. Rep. Téhoku Imp. Univ., 1925, 14, 119—125; cf. 
Nomura and Nozawa, A., 1918, i, 438).—A study of the reduction 
products of zingerone (f-4-hydroxy-3-methoxyphenylethyl methyl 
ketone) shows that the presence of the carbonyl group in the side 
chain is not essential to its pungent taste, although it has some 
effect. On reduction with sodium and boiling absolute alcohol, 
zingerone yields 8-4-hydroxy-3-methoxyphenylethylmethylcarbinol, b. p. 
196—197°/17 mm. (diacetyl derivative, b. p. 209-5—210-5°/15-5 mm.), 
whilst the Clemmensen method (amalgamated zine and concen- 
trated hydrochloric acid) yields the hydrocarbon, «-4-hydroxy-3- 
methoxyphenyl-n-butane, b. p. 141—142°/13-5 mm. (benzoyl deriv- 
ative, m. p. 92-5—93°). Both products have a pungent taste 
similar to zingerone. Condensation of vanillin and acetone in the 
presence of hydrochloric acid, d 1-18, yields di-4-hydroxy-3-methoxy- 
styryl ketone, yellow, m. p. 141-5—142-5° (monohydrate, m_ p. 115-5— 
119-5°), which on reduction either with hydrogen and platinum 
black or sodium amalgam and water yields di-8-4-hydroxy-3-methoxy- 
phenylethyl ketone, colourless, m. p. 89-5—90-5° (dibenzoyl derivative, 
m. p. 129—130°), which is almost tasteless in the solid state, but 
slightly pungent in alcoholic solution. On methylation with methyl 
sulphate, this yields di-8-3 : 4-dimethoxyphenylethyl ketone, colourless, 
m. p. 83-5—84-5°, oxime, m. p. 138-5—139-5°. ‘sm 


Condensation of Vanillin with Methyl Ethyl Ketone. J. 
(Sci. Rep. Téhoku Imp. Univ., 1925, 14, 127—129;° cf. 
preceding abstract).—Vanillin condenses with methyl ethyl ketone 
in the presence of sodium hydroxide to produce 4-hydroxy-3-methoxy- 
styryl ethyl ketone, m. p. 91—92°, which on reduction with hydrogen 
and platinum-black yields @-4-hydroxy-3-methoxyphenylethyl ethyl 
ketone, b. p. 187—188°/11-5 mm., which has a pungent taste. 
When dry hydrogen chloride is used as the condensing agent, a 
divanillylidene derivative of methyl ethyl ketone is formed, which 
darkens at 255°, instead of the expected «-vanillylidene-ethyl 
methyl ketone. J. W. 


Synthesis of the Homologues of Zingerone. H. Nomura 
and §. Horta (Sci. Rep. Téhoku Imp. Univ., 1925, 14, 131—141).— 
The homologues of zingerone are synthesised by the condensation 
of vanillin with various alkyl methyl ketones in the presence of 
sodium hydroxide, followed by the reduction of the unsaturated 
product with sodium amalgam in aqueous suspension. The con- 
densation proceeds less readily as the molecular weight of the 
ketones increases. The following new compounds are obtained in 
this manner from the appropriate ketone : §-4-hydroxy-3-methoxy- 
phenylethyl ethyl ketone, m. p. 36—37°, b. p. 201—204°/28 mm. 
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(Ichikawa, preceding abstract, gives 187—188°/11-5 mm.), benzoyl 
derivative, m. p. 118—119°; this on methylation gives 8-3: 4- 
dimethoxyphenylethyl ethyl ketone, m. p. 26-5—27-5°, b. p. 1838— 
184°/12 mm., oxime, m. p. 120—120-5°, semicarbazone, m. p. 143— 
144°; 4-hydroxy-3-methoxystyryl n-propyl ketone, faint yellow, m. p. 
82-5—83-5°; B-4-hydroxy-3-methoxryphenylethyl n-propyl ketone, m. p. 
44-5—45°, b. p. 198°/14 mm., benzoyl derivative, m. p. 107-5— 
108-5°; 8-3: 4-dimethoxyphenylethyl n-propyl ketone, b. p. 198— 
199°/17 mm., oxime, m. p. 94-5—95-5°; 4-hydroxy-3-methoxystyryl 
n-butyl ketone, faint yellow, m. p. indefinite 66—100° (contains 
approximately 1 mol. of water); {§-4-hydroxry-3-methoxyphenylethyl 
n-butyl ketone, m. p. 47-5—48°, b. p. 213—214°/23 mm., benzoyl 
derivative, m. p. 91—91-5°; 8-3 : 4-dimethoxyp enylethyl n-butyl 
ketone, b. p. 205—206°/20 mm., oxime, m. p. 111—112°; 4-hydroxy- 
3-methoxystyryl isobutyl ketone, faint yellow, m. p. 78—79°, b. p. 
233—234-5°/20 mm.; 8-4-hydroxy-3-methoxyphenylethyl isobutyl 
ketone, b. p. 210°/19 mm., benzoyl derivative, m. p. 81-5—82-5°, 
B-3 : 4- dimethoxyphenylethyl isobutyl ketone, b. p. 202°/17 mm., 

oxime, m. p. 114—114-5°, semicarbazone, m. p. 123-5—124-5°; 

8-4-hydroxy-3-methoxyphenylethyl tert.-butyl ketone, m. p. 76—80°, 
b. p. 196-5—198°/16 mm., benzoyl derivative, m. p. 57-5—58° : 
8-3 : 4-dimethoxyphenylethyl tert.-butyl ketone, m. p. 46-5—47-5°, 
oxime, m. p. 114-5—115-5°, semicarbazone, m. p. (after drying under 
reduced pressure) 127—128°. The isomeric 4-hydroxy-3-methoxy- 
phenylethyl butyl ketones containing the n-, iso-, or tert.-butyl 
groups are all equally pungent. J. W. B. 


Preparation of Zingerone. H. Nomura (Sci. Rep. Téhoku 
Imp. Univ., 1925, 14, 143—144).—Zingerone may be obtained in 
76% yield by the reduction of 4- hydroxy-3-methoxystyryl methyl 
ketone by sodium amalgam in aqueous suspension. J. W. B. 


Synthesis of a Homologue of Zingerone, 4-Hydroxy-3- 
methoxyphenylethyl n-Amyl Ketone. J. Murat (Sci. Rep. 
Téhoku Imp. Univ., 1925, 14, 144—145; cf. preceding abstracts).— 
Vanillin condenses with methyl n-amyl ketone to yield 4-hydroxy- 
3-methoxystyryl n-amyl ketone, m. p. 50—50-5°, which on reduction 
with sodium amalgam in aqueous suspension yields 8-4-hydroxy- 
3-methoxyphenylethyl n-amyl ketone, m. p. 37-5—38°, b. p. 196— 
197°/5-5 mm. (benzoyl derivative, m. p. 79-5—80°), and on methyl- 
ation yields 8-3: 4- dimethoxyphen ylethyl n-amyl ketone, b. p. 
192°/5 mm., oxime, m. p. 97-5—98°. J. W. B. 


Synthesis of m-Hydroxyphenylethyl Methyl Ketone and 
§-3-Hydroxy-4methoxyphenylethyl Methyl Ketone (isoZin- 
gerone). J. Murat (Sci. Rep. Téhoku Imp. Univ., 1925, 14, 149— 
154).—By the condensation of m-nitrobenzaldehyde and acetone 
in the presence of sodium hydroxide, reduction of the m-nitrostyryl 
methyl ketone (cf. Vorlander, A., 1897, i, 272) to the amino compound 
by ferrous sulphate and ammonia (cf. Miller and Rhode, A., 1890, 
1138), aud replacement of the amino group by hydroxyl, m-hydroxy- 
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styryl methyl ketone (cf. Nomura and Nozawa, A., 1918, i, 438), 
is obtained. On reduction, it yields §-m-hydroxyphenylethyl 
methyl ketone, m. p. 85-5—86°, benzoyl derivative, b. p. 222— 
223°/4-5 mm., semicarbazone of benzoyl derivative, m. p. 162— 
162-5°. isoVanillin condenses with acetone in the presence of 
hydrochloric acid (d 1-18), and the product by reduction yields 
8-3-hydroxy-4-methoxyphenylethyl methyl ketone (isozingerone), b. p. 
159—160°/4 mm., benzoyl derivative, b. p. 235—236°/4 mm., semi- 
carbazone of benzoyl derivative, m. p. 140—140-5°. isoZingerone 
is more pungent than m-hydroxyphenylethyl methyl ketone, the 
pungency of the latter being increased by the presence of the 
methoxy group in the para-position to the side an i 


Hydroxybenzils. J. T. Marsm and H. SrepHen (J. Chem. 
Soc., 1925, 127, 1633—1637).—The preparation of eight colourless 
di- and tri-hydroxybenzils by an extension of the Hoesch reaction 
to acyl cyanides is described. The products do not show ketone 
reactions, nor do they undergo the benzilic acid transformation; 
a peroxide structure is therefore suggested. No pure stable coloured 
forms have been obtained. 

By treatment of acid chlorides and dry pyridine in anhydrous 
ether solution with pure hydrogen cyanide (cf. Claisen, A., 1898, 
i, 423), the following acyl cyanides were prepared : Benzoyl cyanide, 
m. p. 32°; o-methoxybenzoyl cyanide, m. p. 56°, b. p. 161°/12 mm. ; 
p-methoxybenzoyl cyanide, m. p. 63—64°, b. p. 150°/12 mm. ; 
3:4:5-trimethoxybenzoyl cyanide, m. p. 136—137°; cinnamoyl 
cyanide (cf. Claisen and Moritz, A., 1881, 154), m. p. 114—115°. In the 
preparation of methoxy- and trimethoxy-benzoy] chlorides, heating 
with thionyl! chloride for more than } hr. leads to demethylation. 

The acy! cyanides condense with resorcinol or phloroglucinol in 
dry ether saturated with hydrogen chloride, giving colourless 
ketimines, which are converted by boiling sodium acetate solution 
(or more slowly by dilute hydrochloric acid) into the benzils, the 
solutions passing through golden-brown to pale yellow : 


(colourless). (coloured). (colourless). 


The following benzils are described: 2: 4-Dihydroxybenzil, m. p. 
239° (diacetate, m. p. 159°); 2: 4-dihydroxy-2’-methoxybenzil, m. p. 
223° (diacetate, m. p. 144°); 2: 4-dihydroxy-4'-methoxybenzil, m. p. 
234° (diacetate, m. p. 178-5°); 2: 4-dihydroxy-3’ : 4’ : 5’-trimethoxy- 
benzil, m. p. 257° (diacetate, m. p. 155°); 2:4 : 6-trihydroxybenzil, 
m. p. 287° (triacetate, m. p. 248°); 2:4: 6-trihydroxy-2’-methoxy- 
benzil, m. p. 235° (triacetate, m. p. 135°); 2:4: 6-trihydrozry-4’- 
methoxybenzil, m. p. 262° (triacetate, m. p. 241°); 2:4: 6-trihydroxy- 
3’: 4’ : 5'-trimethoxybenzil, m. p. 187° (triacetate, m. p. 258°). All 
these hydroxybenzils darken some degrees below their m. p. i. 
C. H. 
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Colour of Spirans. D. Rapuuescu (Bull. Soc. chim., 1925, 
[iv], 37, 916—918).—The spiro-carbon atom does not play the part 
of a chromophor (cf. Schlenk and Blum, A., 1923, i, 1235; Radu- 
lescu, A., 1923, i, 1211, A., 1924, i, 58, 215). From this consider- 
ation and from its stability towards alkali and its reactions with 
phenylhydrazine etc., it is concluded that the substance described 
by Fecht (A., 1907, i, 906) as xylylenediketohydrindene (I) has in 


O CH. ‘ CO 
(I.) CH G9 >C< C,H, C,H, (II.) 
2 


reality the constitution (II). By the action of hydrobromic acid 
on ethy] 2-allyldiketohydrindene-2-carboxylate (III), the spiran (IV), 


CO CH,°CH:CH. CO CH,-CHMe 
(III.) (IV.) 


m. p. 120—121°, bromo derivative, m. p. 154°, is obtained. On 
treating the hydrobromide of 2-phenyl-2-allyldiketohydrindene (V) 


Ph On CoH. 
a” (VI) 


(VII.) (VIII.) 


with aluminium bromide the spiran (VI), m. p. 129—131°, is 

obtained, and (VII) yields the spiran (VIII), m. p. 170—171°, on 

treatment with sulphuric acid. All these substances are colourless. 
L. F. H. 


Preparation and Properties of Naphthaquinonearylimines. 
R. Lantz and A. Want (Bull. Soc. chim., 1925, [iv], 37, 890— 
901).—An account of work already published (this vol., i, 820, 911). 
In addition, 6-naphthaquinone-1-o-methoxyanil is described, obtained 
by the oxidation of ]-o-anisidino-8-naphthol. 2-Hydroxy-«-naphtha- 
quinonedianil (loc. cit.) is capable of existing in the tautomeric 
form, 4-anilino-8-naphthaquinone-1-anil. 


Wandering of the Acetyl Group during Methylation. 0. 
Kupora and A. G. Perkin (J. Chem. Soc., 1925, 127, 1889—- 
1896).—A reinvestigation of the action of diazomethane on 2-acetyl- 
alizarin has shown that although a small amount of the 1-methyl 
ether is always formed (cf. Oesch and Perkin, Proc. Chem. Soc., 
1914, 30, 213) the main product of the reaction is 2-methoxy-1- 
acetoxyanthraquinone, obtained in 80°, of the theoretical amount.. 
Similarly, 2 : 3-Diacetylanthragallol when methylated gave as chief 
product a diacetylanthragallol 2-monomethyl ether (yellow prismatic 
needles, m. p. 152—154°), which on hydrolysis gave a substance 
which dissolved in alkalis with a red colour and must therefore be- 
anthragallol 2-monomethyl ether (yellow, microscopic needles, m. p.. 
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218—220°), since the alkali solutions of the 1- and 3-methyl ethers 
are blue or bluish-violet. From the filtrate anthragallol 1-methyl 
ether was isolated. In the methylation of 3:7: 3’ : 4’-tetra-acetyl- 
quercetin no migration of the acetyl group was observed. A 
sparingly soluble quercetin monomethyl ether was obtained as 
final product which resembled, but was not identical with rhamnetin. 
Since by decomposition with alcoholic potassium hydroxide it 
yielded phloroglucinol monomethyl ether the substance was evid- 
ently quercetin 5-methyl ether (m. p. 305—308°; tetra-acetyl deriv- 
ative, m. p. 202—204°; monopotassium salt, lemon-yellow needles). 
As quercetin forms a similar salt the reactive hydroxyl in salt 
formation is not situated in the 5-position. The methylation of 
this hydroxyl group has no influence on the tinctorial property of 
quercetin, and as quercetin and rhamnetin dye alike, evidently the 
phloroglucinol hydroxyl groups of quercetin do not affect its 
tinctorial property. F. R 


Reduction Products of the Hydroxyanthraquinones. VI. 
A. G. Perxrn and G. Yopa (J. Chem. Soc., 1925, 127, 1884—1888). 
—The impure dihydroxydianthraquinone obtained by Perkin and 
Haller (A., 1924, i, 300) has now been prepared in good yield from 
tetra-acetyldihydroxydianthranol. The latter substance on treat- 
ment in pyridine solution with iodine and boiling with acetic 
anhydride gives 3 : 6’-diacetoxydianthraquinone; the m. p. after 
repeated crystallisation from acetic anhydride remained constant 
at 293—295°, but was raised to 314—316° by recrystallisation 
from tetrachloroethane. On exposure to light in benzene solution, 
the substance slowly changed into diacetoxynaphthadianthrone. 
Alkaline hydrolysis of diacetoxydianthraquinone yielded 3 : 6’-di- 
hydroxydianthraquinone, pale yellow, blackening at 280°, no definite 
m. p. It gives a yellow solution with alkalis, and a maroon- 
coloured liquid with sulphuric acid. A solution of the substance 
in alcohol on exposure to light deposited crystals which on acetyl- 
ation gave diacetoxynaphthadianthrone and a little diacetoxy- 
helianthrone. By oxidation with alkaline ferricyanide and acety]l- 
ation, diacetoxyhelianthrone was obtained. Dibenzoyldihydroxydi- 
anthraquinone, yellow, darkens at 295°, m. p. 301—302°. Methyl- 
ation of dihydroxydianthraquinone gave dimethoxydianthraquinone, 
m. p. 297—299°. When its acetone solution is evaporated in 
daylight the substance becomes rapidly converted into dimethoxy- 
naphthadianthrone and dimethoxyhelianthrone. F. R. 


[Composition of] Chrysarobin. R. Eprr and F. Hauser 
(Arch. Pharm., 1925, 263, 436—451; cf. this vol., i, 948, and Tutin 
and Clewer, T., 1912, 104, 290).—Dehydroemodinanthranol 
monomethyl ether, (A), C H,,O,, m. p. 270° (after darkening 


at 265°), is insoluble in cold 2%, sodium hydroxide solution but 
in a 5% solution gives a yellow solution which becomes darker. 
Its solution in pyridine or aniline, when boiled, becomes green, 
then brown, and finally red. The amorphous substance recovered 
from this treatment undergoes autoxidation in alkaline solution to 
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give dark brown needles of emodin monomethyl ether, m. p. 205°, 
HO © OH which is also the sole product of oxidation of 
ca rN ran A by chromic anhydride in glacial acetic acid 
poopy solution. Reduction of A by zinc and acetic 

/Me acid gave emodinanthrone monomethy] ether. 
CH Acetylation requires carefully regulated con- 

H ditions and yields the tetra- or penta-acetyl 

derivative, m. p. 233—234°. The mol. wt. 

MeO ( Me of A is established by cryoscopic examin- 
Pur. y, ation of A and of its acetyl and benzoyl 

HO \ OH derivatives in molten camphor; and the 
O annexed formula is proposed for it (cf. 
dianthrone, H. Meyer, A., 1913, i, 62). 

The yellow non-autoxidisable constituent of chrysarobin, araro- 
binol, Cj)H..0,, m. p. 224—225° (after darkening at 218°), is 
difficult to purify, being unstable in solution and developing colour 
and fluorescence. It is oxidised by chromic anhydride to chryso- 
phanic acid, m. p. 193°, and reduced by means of zine and acetic 
acid to chrysophanic acid anthrone, m. p. 203°, readily oxidised 
in alkaline solution to chrysophanic acid. A penta- or tetra-acetyl 
derivative of ararobinol is described, m. p. 235—236° (with previous 
darkening), the mol. wts. confirming the new formula proposed. 
From these facts it appears that ararobinol is related to chryso- 
phanic acid anthrone as the substance A is related to emodin- 
anthrone monomethyl ether. These four substances give charac- 
teristic colour changes, when warmed with concentrated sulphuric 
acid, which emphasise their close relationship. The substance 
termed “ dihydroararobinol,’”’ m. p. 180°, isolated by Tutin and 
Clewer from the products of a Zeisel reaction, is now shown to be 
chrysophanic acid anthrone. G. M. B. 


Camphane Series. XL. Constitution of Manasse’s 
Hydroxycamphor. M. O. Forster and P. P. SHuxta (J. Chem. 
Soc., 1925, 127, 1855—1860).—Camphorquinone reduced hot with 
zine and acetic acid or with aluminium amalgam in the cold gave a 
crude product from which by recrystallisation Manasse’s “ « ”’- 
hydroxycamphor, m. p. 203—205°, was obtained (A., 1903, i, 45). 
Conversion into the methyl ether and hydrolysis gave the corre- 
sponding ‘‘ 8 ”’-hydroxycamphor, m. p. 215° (loc. cit.). By treat- 
ment of the crude product and specimens of the “«” and “ps” 
modifications with magnesium methyl iodide there was obtained 
in each case the quantitative amount of methane for one hydroxyl 
group, whilst the methyl ether did not react with the Grignard 
reagent. Evidently therefore the « ’’- and ‘‘ 8 ’”’-hydroxycamphors 
cannot be represented by the conventional formule, and even 
such an equilibrium as —CH(OH)-CO-=— -—C(OH):C(OH)- is pre- 
cluded. Further, the “8” modification gave with phthalic 
anhydride a camphoryl hydrogen phihalate (rectangular plates, m. p. 
164—165°), whilst the “«” modification by similar treatment 
gave a product, m. p. 152—156°, which was resolved into a 
mixture of the foregoing substance with an isomeric camphoryl 
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hydrogen phthalate (needles, m. p. 147°). Following a suggestion 
of Karrer and Takashima (this vol., i, 940) that the solid methyl 
ether is a cycloacetal, the following constitutions are proposed for 
the methyl ether (I) and the ‘“8”-hydroxycamphor (II). The 
“a” modification is probably the latter substance associated with 


CH,—CH—C-OMe CH,—CH—C-0H 
(I) |>0 a >0 (IL) 
H,—CMe-CH H 


a variable amount of the stereoisomeride in which the hydroxy] 
group and hydrogen atem occupy the alternate plane. 

It has not been possible to decide whether hydrolysis of the two 
camphoryl hydrogen phthalates leads to the respective parents, 
because, on following the hydrolysis polarimetrically, there is 
indication of concurrent mutarotation in the hydroxycamphor 
regenerated. F. R. 


Chenopodium Oil. II. The Hydrocarbon Fraction. T. A. 
Henry and H. Pacer (J. Chem. Soc., 1925, 127, 1649—1659; 
cf. T., 1921, 119, 1714).—Nelson’s terpene tetrabromide (J. Amer. 
Chem. Soc., 1920, 42, 1204), obtained by bromination of the 
hydrocarbon fraction of chenopodium oil, is shown to be derived 
most probably from A*:®®-»-menthadiene. The presence also of 
l-limonene and possibly of »-butylene-88-oxide in the oil is demon- 
strated. 

The first runnings of the hydrocarbon fraction yielded an oil, 
b. p. 64—78°, dif 0-837, nf 1-3968—1-3981, [«]i} +0-10°, consisting 
probably of impure n-butylene By-oxide. Repeated fractionation 
of the main portion, b. p. 170—185°, gave nine fractions, all levo- 
rotatory and all containing «-terpinene. Nelson’s tetrabromide, 
m. p. 117°, was obtained only from fractions 1—4 (b. p. 170—175-5°). 
From fractions 6—8 (b. p. 176—180°), together with the higher- 
boiling part of 4, «-terpinene was removed by means of Beckmann’s 
chromic acid mixture (Henry and Paget, loc. cit., 1717), leaving a 
mixture, the analysis of which corresponded with 40% of terpene 
and 60% of p-cymene, and from which 63% of p-cymene was 
isolated by oxidation with permanganate in acetone. This mixture, 
on bromination, gave /-limonene tetrabromide, m. p. 104°, [«]}’ 
—66-12°, obtained crystalline after distilling off most of the p-cymene 
ina vacuum. From the oxidation of the mixture with permangan- 
ate in acetone there was isolated with considerable difficulty an 
oily acid, C,H,,0;, b. p. 210°/34 mm. (sodium, barium, and silver 
salts described), which is probably the lactone of ««-dihydroxy-8- 
carboxymethylheptoic acid, 

since further oxidation with chromic acid yields levulic acid and 
acetic acids. When the oxidation of the mixture of /-limonene 
and p-cymene was performed in aqueous solution, the isolable 
products were cuminaldehyde (semicarbazone, m. p. 210°) and 
wsopropenylbenzoic acid, m. p. 159—160°, from the cymene, and 
hydroxyterpenylic acid, m. p. 195°, and levulic acid (semicarbazone, 
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m. p. 194°) from the limonene (commercial limonene similarly 
oxidised gave these two acids). 

The terpene (“‘terpene A’”’) corresponding with Nelson’s tetra- 
bromide could not be isolated. The tetrabromide from fractions 
1—4 (see above) gave, by treatment with sodium methoxide, an 
oil, Cy)H,,Br-OMe, b. p. 115—118°/18 mm., and eventually p- 
cymene. This methyl ether was oxidised slowly by chromic acid 
or permanganate to p-tolyl methyl ketone and p-toluic acid. 

dihud CH-CH:CMe 
A  bromoacetoxydihydro-p-cymene, CH,Br-CMe(OAc)-C-CH,-CH,’ 
yielding on oxidation p-tolyl methyl ketone, terephthalic acid, and 
p-toluic acid, was obtained from the tetrabromide by the action of 
silver acetate. 

Oxidation of the total hydrocarbon fraction by chromic acid 

HMe-CO-CH-OH 
yielded a keto alcohol, Cy9H,,02, H,-CH, H-CMe:CH,’ b. 
110—136°/15 mm. The semicarbazone, m. p. 157° (+AcOH) or 
204° (dried at 120° in a vacuum), readily lost the elements of water 
to form an anhydro-base (acetate, m. p. 206°; picrate, m. p. 158°), 
as is characteristic of o-hydroxyketones. The mother-liquor from 
the preparation of the semicarbazone gave on dilution an oily 
«-terpinene derivative, oxidisable by permanganate to a mixture 
of anti- and para-«d-dihydroxy-«-methyl-5-isopropyladipic acid, 
m. p. 189°. In addition to the keto-alcohol, the chromic acid 
oxidation gave dimethylacetonylacetone (semicarbazone, m. p. 
201°) and p-tolyl methyl ketone. The keto-alcohol could not be 
obtained by oxidation of terpinene, d-limonene, or p-cymene, and 
is thus most probably derived from terpene A. 

Oxidation of the total hydrocarbon fraction with permanganate 
in acetone yielded, in addition to the products already mentioned 
as derived from terpinene and p-cymene, and /-limonene, a very 
small amount of a ketone, CyH,,O0 (semicarbazone, m. p. 204°), 
which, if derived from terpene A, should be A*-tetrahydro-p-tolyl 
methyl ketone. 

Terpene A may be identical with Tschugaev’s isolimonene (A., 
1905, i, 71) and Aschan’s diprene (A., 1924, i, 1212). GC. BB 


Action of Hydrogen Peroxide on Limonene. J. Sworp (J. 
Chem. Soc., 1925, 127, 1632—1633).—Limonene (b. p. 175-5— 
176-5°, d® 0-8453, n® 1-4759, [«]}+96-89°) from oil of bitter 
orange, shaken for 14—18 days in glacial acetic acid with gradual 
addition of ‘‘ perhydrol”’ (2 mols.), is oxidised, forming as main pro- 
duct A®1_»-menthen-1 : 2-diol, m. p. 67-5°, b. p. 140—143°/10 mm. 
(Prileschaev, A., 1910, i, 86), together with small amounts of terpin 
hydrate, m. p. 116—117°, and an oil (p-nitrobenzoate, m. p. 79°; 
dihydrobromide, C,)H,,,2HBr, m. p. 44—45°) which forms a mono- 
sodium derivative, and on distillation with steam yields an oil 
which no longer gives a p-nitrobenzoate. C. H. 


Terpenes. II. Synthesis of Diterpenes. I. Konpaxkovand 
S. Saprrem (Bull. Soc. chim., 1925, [iv], 37, 918—934).—From 
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consideration of the literature of the synthetic diterpenes (cf. 
Henry, T., 1901, 79, 1144; Semmler, A., 1913, i, 742; 1909, 
i, 110, 171; Semmler and Rosenberg, A., 1913, i, 377; Semmler 
and Jonas, A., 1913, i, 742; Semmler and Jakubowicz, A., 1914, 
i, 973; Weber, A., 1902, i, 552; Uchida, A., 1916, i, 218; Frank- 
forter and Poppe, A., 1913, i, 987; Brooks, A., 1918, i, 286; Bour- 
chardat and Lafont, A., 1893, i, 223; Kondakov and Schindel- 
meiser, A., 1903, i, 350; Kursanoff, A., 1901, i, 553) it is concluded 
that the physical constants given are in a number of cases inaccurate, 
that all are probably optically inactive, and that no crystalline 
derivatives pi the synthetic products can be obtained. The di- 
terpenes obtained from caoutchouc and from a-pinene by Semmler 
(loc. cit.) appear to be closely similar. ese 


Crystalline Form and Optical Properties of Cadinylene- 
sulphochloride. V. Karanpfev (Bull. Acad. St. Pétersbourg, 
1915, [6], 1919—1926; from Chem. Zentr., 1925, i, 2557).— 
Cadinylenesulphochloride (Lepeschkin) has m. p. 101—102°. Its 
empirical formula is C,;H,,O,SCl. It forms monoclinic crystals, 
a:6:c=1-4665:1:1-2254; B=98° 42’; cleavage along the plane 
{110}. The plane of the optical axis is parallel to (010). The 
principal refractive indices are ap=1-5028, Bp=1-6162, yp=1-7530; 
ap=1-5110, Bp=1-6350, yrp—=1-7856. W. R. 


Kachi-grass Oil. B.S. Rao and J.J. SupBoroves (J. Indian 
Inst. Sci., 1925, 8A, 9—27).—Kachi-grass oil (from Cymbopogon 
cesius) resembles ginger-grass oil closely in properties and, like the 
latter, contains dipentene, limonene, geraniol, and perillic alcohol 
(A., 1911, i, 218). [Cf. B., 1925, 783.] 


Essential Oil of Cyperus rotundus. B. 8. Rao, P. B. 
PanickeER, and J. J. Supporoven (J. Indian Inst. Sci., 1925, 8A, 
39—47).—Steam-distillation of the tubers of the Indian Cyperus 
rotundus yields 0-7% of an oil which differs appreciably from the 
Soudanese oil in physical constants. No pure substance was 
isolated from the oil, but there are present at least two sesqui- 
terpenes, two or more alcohols, probably tertiary, and large quan- 
tities of neutral substances of high b. p. G. M. B. 


Indian Essential Oils. B.S. Rao, J. J. SupBorovau, and 
H. E. Watson (J. Indian Inst. Sci., 1925, 8A, 143—188).—The 
yields and physical constants of a large number of known essential 
oils are recorded as obtained from Indian plants. The roots of a 
camphor tree yielded 7-9% of an oil giving 25% of camphor on 
steam-distillation. The oil contained only 0-2% of safrole. An 
East Indian oil of fennel contained 6% of fenchone, and also 
borneol. [Cf. B., 1925, 782.] G. M. B. 


Indian Essential Oils. XIII. Essential Oil from a New 
Species of Andropogon Occurring in the Etawah District, U.P. 
J. L. Smmonsen (Indian Forest Rec., 1924, 10, 153—165).—The flower 
heads of a new species of Andropogon yield on steam distillation 
0-4—0-5% of an oil containing : d-A‘-carene; d-cadinene; d-caryo- 
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phyllene; d-piperitol, b. p. 165—170°/200 mm., d3; 0-911, nj} 1-474, 
{a}? +46°, which on dehydration yields «-terpinene; a sesqui- 
terpene alcohol, C,5H,0, b. p. 165—167°/16 mm., d3} 0-9497, 
n® 1-5000, [«]f +8-5°; and n-hexoic, n-octoic, and palmitic 
acids (from the ester fraction). The genetic and stereochemical 
relationships of d-A*-carene, d-piperitol, and d-piperitone are dis- 
cussed. ‘ B. F. 


Chemical Composition of Asperula odorata (Woodruff). 
Extraction and Properties of a New Glucoside, Asperuloside. 
H. Hérissry (J. Pharm. Chim., 1925, [viii], 2, 177—185; cf. 
Bourquelot and Hérissey, A., 1920, i, 586; Herboth, this vol., 
i, 760).—By extraction of Asperula odorata with boiling alcohol 
and recrystallisation of the extract from ethyl acetate, 0-05% of a 
new glucoside, asperuloside, colourless, m. Fe 126—127° (corr.), 
[a]p —204-4°, M 409, is obtained. It is free from nitrogen, and on 
hydrolysis with acids or emulsin yields 43—45% of dextrose and a 
brown precipitate, asperuligenol. L. F. H. 


Nature of the Reaction between Tannin and Carbohydrates. 
I. Comparative Study of the Interaction of Tannin with 
Gelatin and Certain Carbohydrates. H. B. Srocks and C. V. 
GreEnwoop (J. Soc. Leather T'rades Chem., 1925, 2, 315—322).— 
Tragasol, a galacto-mannan, is precipitated by gallotannic acid in 
the same way as gelatin and albumin over a range of pg values, 
but no precipitation occurs at py 4:0, the corresponding figure for 
gelatin being about pg 8-0. Tragasol films absorb gallotannic acid 
readily from solutions of various concentrations and combine with 
it. Gelatin films absorb solutions of gallotannic acid but do not 
combine with the tannin. Tragasol and gelatin when present 
together in solution are precipitated by means of gallotannic acid 
as a complex containing gelatin, tragasol, and gallotannic acid. 


Tannins and Similar Substances. XX. Conversion of 
Cyanidin into Catechin. K. FrevuprensBeERG, H. FIKENTSCHER, 
M. Harper, and O. Scumipt (Annalen, 1925, 444, 135—145; cf. 
this vol., i, 602)—The pentamethyl ethers of d- and l-epicatechin, 
m. p. 103—104°, [«]}*, +84° in tetrachloroethane, were pre- 
ne from the respective penta-acetyl-d- and -l-epicatechins (cf. 

eudenberg, Béhme, and Beckendorf, A., 1921, i, 576) by five 
successive methylations with methyl sulphate. The racemic 
mixture, m. p. 118—114°, which affords a monobromo derivative, 
m. p. 138—139°, is obtained by the addition of 2 mols. of hydrogen 
to cyanidin chloride pentamethy! ether, m. p. 160° (cf. Pratt and 
Robinson, this vol., i, 422), in alcoholic solution in presence of 
a. Cyanidin chloride is reduced similarly by 

drogen, in methyl-alcoholic hydrogen chloride solution, in presence 
of platinum-sponge at 0°, to dl-epicatechin, special precautions 
being necessary to prevent condensation of the latter, under the 
influence of the mineral acid, to tannins and tannin-red. 
@. W. 
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Echitamine. J. A. Goopson and T. A. Henry (J. Chem. Soc., 
1925, 127, 1640—1648).—Echitamine, C,.H,,0,N,, occurs in the 
bark of various Alstonia (Hesse, A., 1880, 447). From A. con- 
gensis bark a yield of 0-03—0-34% (according to district of origin) 
of echitamine hydrochloride, identical with the alkaloid from A. 
scholaris, has been obtained; from an acidified alcoholic solution 
of the total alkaloids, echitamine hydrochloride, m. *p. 295° (corr., 
decomp.), [«]j; —58°, separates on keeping. The hydrobromide, 
m. p. 268° (anhydrous, corr., decomp.), [a]j} —43-5° (hydrated salt), 
hydriodide, m. p. 267°, sulphate, decomp. 275°, nitrate, m. p. 127° 
(+2H,O, corr., decomp.), and picrate, decomp. 98° (+24H,0), 
are described. 

Echitamine contains one methoxyl, one methylimino, and two 
hydroxy] groups [diacetate hydrochloride, m. p. 271° (corr., decomp.)]. 
The free base, which could not be obtained crystalline, is hydrolysed 
by dilute alkali at 120°, giving demethylechitamine, C,,H5,0,No, 
m. p. 290° (air-dry, corr., decomp.) or 268° (dry, corr., decomp.), 
which is the carboxylic acid corresponding with the methyl ester, 
echitamine. The hydrochloride, m. p. 306° (corr., decomp.), is acid 
to litmus, whereas that of echitamine is neutral. By the action 
of nitric acid on echitamine nitrate there is formed a red base, 
Cy3H,,0,N,(NO,),, decomp. 156° (+4H,O) or 184° (dry). This 
base still retains the ester group of echitamine. The red colour 
changes sharply to yellow on neutralisation with acid. Echitamine - 
forms a nitroso derivative, m. p. 157° (decomp.). Distilled with 
soda-lime or 50% aqueous potassium hydroxide, echitamine gives 
a mixture containing an indole derivative, together with methyl 
alcohol, methylamine, and another base. Both echitamine and 
demethylechitamine give an intense blue coloration with Hopkins 
and Cole’s glyoxylic reagent for tryptophan. 

From the ether and chloroform extracts obtained in the isolation 
of echitamine, and from the mother-liquors after separation of the 
crude hydrochloride, there is isolated a lactone, CyH,,0;, m. p. 
74—77° (air-dry, corr.) or 103° (dry, corr.), [«]j +49-9° (air-dry, 
in water) or +56-4° (dry, in water). This substance contains no 
methoxyl or methylenedioxy group, but forms a sodium salt, 
CyH,;0,Na, and a monoacetyl derivative. C. H. 


Picrates of the Opium Alkaloids. C. W. MapLerHorPeE and 
N. Evers (Pharm. J., 1925, 115, 137—139).—Tables are given of 
the m. p. and solubilities in water, alcohol, and acetone at 20° 
of various alkaloid picrates. The following m: p. (all corrected) 
are new, or differ considerably from earlier determinations : picrate 
of morphine, 163—165°; of thebaine, 217°; of narcotine, 174°; 
of narceine, 195°; of cryptopine, 161—163°; of 


New Isomerism in the Isatin Series. G. HELLER and R. 
Fucus (J. pr. Chem., 1925, [ii], 110, 283—288; cf. A., 1917, i, 219). 
—Interaction of silver isatin and benzoyl chloride in benzene at 
100° yields «-isatol. A parallel experiment at the ordinary temper- 
ature (8 days) yields isatin, «-isatol, and §-tsatol, m. p. 162— 


j 
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163-5°. Better yields are obtained by the use of silver isatin pre- 
pared in the cold. When the reaction is carried out in ether at 
30°, no «-isatol is formed. The new isomeride is unstable towards 
solvents, giving rise to amorphous products after long boiling in 
benzene. The crystalline product, m. p. 177—180°, obtained by 
a similar change in glacial acetic acid, is not homogeneous, since 
extraction with ethyl acetate yields a fraction, m. p. 175—177°. 
The «- and £-isomerides have the same molecular weight and are 
very similar in their reactions. The $-compound is, in general, 
more soluble than the «-compound, into which it is partly trans- 
formed by prolonged keeping or by heating with alcohol. Struc- 
tural difference is shown, however, by the fact that the 6-compound 
gives the indophenin reaction. Its constitution is as yet uncertain. 

In continuation of the Hantzsch controversy, the author con- 
tends that the latter’s “ isatoid,’’ obtained by the action of glacial 
acetic acid on the reaction product of silver isatin and benzoyl 
chloride, is the secondary decomposition product mentioned above 
and is, accordingly, not homogeneous. 


isoQuinoline Derivatives. IX. Preparation and Reduction 
of isoQuinoline and its Derivatives. C. I. KEtty, 
and F. L. Pyman (J. Chem. Soc., 1925, 127, 1659—1667).—A 
method for the isolation of pure isoquinoline from “ crude pyridine 
bases” through the acid sulphate is described (cf. Harris and 
Pope, T., 1922, 121, 1029) by which a yield of 4% of pure iso- 
quinoline, from the ‘“‘ heavy quinoline bases,” b. p. 230—255°, is 
obtained. Reduction of pure isoquinoline with tin and hydro- 
chloric acid in alcohol affords tetrahydroisoquinoline in a yield 
of 96-4% of the theoretical. 1-Benzylisoquinoline, m. p. 55—56°, 
b. p. 222°/18 mm. [hydrochloride, m. p. (2H,O) below 100°, m. p. 
(anhydrous) 185—187°], is best prepared by heating 1-benzyliso- 
quinoline methiodide at 20—30 mm. pressure until removal of 
methyl iodide is complete (cf. Decker and Pschorr, A., 1904, i, 926). 
On reduction as above it yields 1-benzyl-1 : 2 : 3 : 4-tetrahydroiso- 
quinoline, a viscous oil [hydriodide (H,O), m. p. 167—168-5° 
(anhydrous); picrate, yellow, m. p. 166—167°], in 81% yield. 
1-Benzylisoquinoline methiodide affords similarly 1-benzyl-2-methyl- 
1:2:3:4-tetrahydroisoquinoline in 86°% yield. Condensation of 
aminoacetal with veratraldehyde at 100° affords veratrylidene- 
aminoacetal, pale yellow, m. p. 61—62°. On reduction with sodium 
and alcohol, this yields veratrylaminoacetal, b. p. 208°/15 mm. (cf. 
Riigheimer and Schén, A., 1909, i, 605), which affords 6 : 7-di- 
methoxyisoquinoline, m. p. 93° [hydrochloride, (+3H,O), m. p. 
221° (decomp.) (anhydrous); methiodide, buff-coloured, m. p. 
about 226° (decomp.)], when treated with arsenic pentoxide and 
sulphuric acid. Reduction of 6: 7-dimethoxyisoquinoline with 
tin and hydrochloric acid in alcohol affords a 94% yield of 6 : 7-di- 
methoxy-1 : 2:3 : 4-tetrahydroisoquinoline, m. p. 80—130°, which 
absorbs carbon dioxide from the air and was not obtained free 
from carbonate (hydrochloride, m. p. 262°; picrate, yellow, m. p. 
202—203°). 6:7-Dimethoxyisoquinoline methiodide affords 
8s*2 
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similarly an 82% yield of 6: 7-dimethoxy-2-methyl-1 : 2:3: 4- 
tetrahydroisoquinoline (cf. Pyman, T., 1915, 107, 176). In none 
of the above reductions were by-products of the pavine ni obtained 
(cf. Pyman, Joc. cit.). F. G. W. 


Synthetical Experiments in the isoQuinoline Group. V. 
Synthesis of Substances Allied to Oxyberberine. R. D. 
W. H. jun., and H.S. (J. Chem. Soc., 1925, 
127, 1709—1723).—8-Phenylethylamine is conveniently prepared by 
converting $-phenylpropionyl chloride into the amide by treat- 
ment with ammonia in benzene, and treating the recrystallised 
amide with sodium hypochlorite (cf. Decker, A., 1913, i, 272). 
8-3 : 4-Dimethoxyphenylpropionic acid is obtained by condensing 
veratraldehyde with malonic acid in pyridine solution in presence 
of piperidine, and reducing the resulting 3 : 4-dimethoxycinnamic 
ee sodium amalgam (cf. Perkin and Robinson, T., 1907, 
91, 1079). 

2-8-Phenylethylhomophthalimide, m. p. 128—129°, obtained by 
heating $-phenylethylamine with homophthalic acid at 180°, is 
converted into 1: 3-dichloroisoquinoline (cf. Gabriel, A., 1886, 
812) when heated with phosphorus oxychloride at 140—150°. 
When treated with methyl iodide in alkaline aqueous alcoholic 
solution, it yields 2-8-phenylethyl-4 : 4-dimethylhomophthalimide (1), 
m. p. 60—61°, whilst electrolytic reduction in alcoholic sulphuric 
acid solution affords 2-8-phenylethyldihydroisoquinolone (II), m. p. 


O H. 


77—78°, +e with 2-8-phenylethyl-1 : 2 : 3 : 4-tetrahydroiso- 
quinoline, liquid (hydrochloride, m. p. 227—229°). When 2-8-phenyl- 
ethylhomophthalimide is heated with aqueous sodium hydroxide, 
N-8-phenylethylhomophthalamic acid, m. p. 122—123°, is produced. 
When the methyl ester of the latter, m. p. 74—75°, obtained by 
heating the silver salt with methyl iodide in dry ether, is boiled 
with phosphorus oxychloride in toluene, oxyisoprotoberberine (III), 
yellow, m. p. 134°, is obtained in small yield. 2-Homopiperonyl- 
homophthalimide (IV), m m. p. 156—157°, and 2-homopiperonyl-4 : 4- 
dimethylhomophthalimide, m. p. 126—127 °, are obtained as above 
from homopiperonylamine. When (IV) is boiled with phosphorus 


(II1.) \/ (IV.) 


oxychloride in toluene, 3-chloro-2- 1-1- (V) 
is produced. No condensation product is obtained by boiling 


(II.) 
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the latter with copper powder in quinoline. N-Homopiperonyl- 
homophthalamic acid, m. p. 158—159° (amide, m. p. 216°), is obtained 


O-CH, 


2 
by hydrolysing (IV) with aqueous sodium hydroxide. The methyl 
ester, m. p. 95—96°, affords 2 : 3-methylenedioxyoxyprotoberberine 
(VI), m. p. 180°, when boiled with phosphorus oxychloride in toluene, 
together with 2 : 3-methylenedioxyoxyisoprotoberberine (VII), orange 
(hydrated) or scarlet (anhydrous), m. p. 225° [acetate, yellow, m. p. 


0-CH 0-CH 
OO a} 
vo OH, 


250° (decomp.)]. The former is reduced electrolytically as above 
to 2: 3-methylenedioxytetrahydroprotoberberine (VIII), m. p. 128— 
129° [hydrochloride, m. p. 270° (decomp.); picrate, m. p. 208—210° 
(decomp.)], whilst the latter affords similarly 2 : 3-methylenedioxy- 
dihydroisoprotoberberine (IX), nodules, m. p. 196—197° (from 
alcohol), or needles, m. p. 203—204° (from dilute acetic acid), 
together with 2 : 3-methylenedioxytetrahydroisoprotoberberine (X), 
syrup (hydrochloride, decomp. at 260°; picrate, m. p. 216—217°). 


0-CH 0-CH, 
Of 
am) 
to CH, CH, CH, 


2-Homopiperonyl-6 : 7-dimethoxyhomophthalimide [see (IV)], yel- 
low, m. p. 178—179°, and the dimethyl derivative [see (V)], m. p. 
151°, are described. Treatment of the former with phosphorus 
oxychloride in boiling toluene affords 3-chloro-2-homopiperonyl- 
6 : 7-dimethoxy-1-isoquinolone [see (V)], yellow, m. p. 163—164°, 
whilst ‘hydrolysis with sodium hydroxide yields N-homopiperonyl- 
4 : 5-dimethoxyhomophthalamic acid, m. p. 181—182°. When the 
methyl ester, m. p. 136°, of the latter is boiled with phosphorus 
oxychloride in toluene, oxy-W-berberine is obtained (cf. Haworth, 
Perkin, and Rankin, A., 1924, i, 1098), together with a salt of a 
dichloro derivative [see (XI), below], orange-yellow, m. p. 204— 
205° (decomp.), which on subsequent hydrolysis with sodium 
hydroxide yields oxy-y-berberine. Treatment of oxyberberine 
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with phosphorus oxychloride affords methylnoroxyberberine (cf. 
Faltis, A., 1910, i, 698; Bland, Perkin, and Robinson, T., 1912, 
101, 262; Perkin, Ray, and Robinson, this vol., i, 695) and a 
chloro derivative to which the structure (XI) must be assigned, as 
it is converted by ammonia into iminoberberine, m. p. not below 
280° (hydrochloride, m. p. similar), which is hydrolysed to oxyber- 
berine with aqueous sodium hydroxide. 
N-Phenylacetylhomopiperonylamine (cf. Decker, loc. cit.), yields 
6 : 7-methylenedioxy-1-benzyl-3 : 4-dihydroisoquinoline when boiled 
with phosphorus oxychloride in toluene. Reduction of the latter 
with zinc and sulphuric acid yields 1-benzylnorhydrohydrastinine 
(XII), m. p. 64—66° (hydrochloride, m. p. 110°; picrate, m. p. 184— 
185°). Treatment of the latter with formaldehyde and formic acid 


0-CH, 0-CH, 


MeO OCI, CH, 


in a sealed tube at 180° affords the N-methyl PERE ey, benzylhydro- 
hydrastinine, a syrup [hydrochloride, m. p. 174—175° (decomp.)]. 
2 : 3-Methylenedioxydihydroprotoberberine, yellow, m. p. 128—129° 
(hydrochloride, yellow, m. p. 250°; picrate, orange, m. p. 254— 
255°), is obtained by boiling the formyl derivative of benzylnor- 
hydrohydrastinine with phosphorus oxychloride in toluene. On 
reduction with zinc and sulphuric acid, it yields the above 
2 : 3-methylenedioxytetrahydroprotoberberine (VIII). Oxidation 
of the latter in alcoholic solution with iodine in presence of sodium 
acetate, followed by treatment of the product in aqueous suspen- 
sion with sulphur dioxide, affords 2 : 3-methylenedioxyprotoberberinium 
iodide, yellow, m. p. not below 300°, from which the chloride, m. p. 
not below 250°, is obtained by digestion with silver chloride in 
aqueous suspension. Treatment of the latter with aqueous 50% 
potassium hydroxide yields 2 : 3-methylenedioxydihydroprotober- 
berine and 2 : 3-methylenedioxyoxyprotoberberine. fF. G. W. 


Preparation of Di-iodohydroxyquinolines. F. PassEKk 
(D.R.-P. 411050; from Chem. Zentr., 1925, i, 2412)—The follow- 
ing new compounds are mentioned : 5 : 7-di-todo-8-hydroxyquinoline, 
greenish-yellow, m. p. 200—250° (decomp.); 5: et ek 
oxyquinoline, greyish-yellow, m. p. 191°. G. W.R 

Preparation of Derivatives of 2-Phenylquinoline-4-carb- 
oxylic Acid. J. D. Riepex, Axt.-Ges. (D.R.-P. 411051; from 
Chem. Zentr., 1925, i, 2412). —The following new compounds are 
mentioned : tertiary bismuth 2 -phenylquinoline-4-carboxylate ; primary 
bismuth 2-phenylquinoline-4-carboxylate. G. W. R. 


Polynuclear Heterocyclic Aromatic Types. II. Some 
Anhydronium Bases. J. W. Armit and R. Ropinson (J. Chem. 
Soc., 1925, 127, 1604—1618).—As a restriction on the cyclic con- 
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jugation theory, it is suggested that the number of electrons must 
be such that sextets (represented in the formule below by the 
central ring) can be formed in each ring. Applying this restriction, 
the existence of a nucleus, in fusion with other rings, containing 
a pentamethine ring, of type (I) remains possible, whilst types 
(II)’and (ITT) cannot satisfy this condition (cf. Armit and Robinson, 


Q, 
, @ (1) (TIL) 


T., 1922, 121, 828). 6-Aminopiperonal condenses with 3-phenyl- 
indone in presence of potassium hydroxide to form 7 : 8-methylene- 
dioxy-11-phenylindoquinoline (IV), red, m. p. 245—246° [hydro- 
chloride, yellow, decomp. 247°; picrate, yellow, decomp. 236°; 
methosulphate, yellow, m. p. 233°; methiodide, yellow, m. p. 241— 
242° (decomp.)]. Decomposition of the methosulphate with hot 
aqueous potassium hydroxide affords anhydro-7 : 8-methylenedioxy- 
1l-phenylindoquinoline methohydroxide, green, m. p. 246° after 
darkening at 226° and decomposing progressively (picrate, yellow, 
m. p. 226° after sintering at 221°). The structure of this com- 
pound is probably intermediate between (V) and (VI); the former 


ONAN ¥ ’ \4 


cannot be stable as the right-hand benzene ring is not aromatic, 
nor can the latter since it is a dipole. Similar considerations apply 
to the structures of analogous compounds described below. The 
term anhydronium bases is suggested for compounds of this type. 
The methiodide of the above anhydro base, yellow, affords a metho- 
hydroxide, orange, when decomposed with potassium hydroxide, 
a second anhydro base not being formed. 


[0.60 
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3-Carboline (Lawson, Perkin, and Robinson, A., 1924, i, 562) 
affords a methosulphate, which, when decomposed with potassium 
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hydroxide, yields 3-methyl-3-isocarboline (VII), yellow, m. p. 140°. 
6-Aminopiperonal condenses with oxindole in methyl-alcoholic 
solution in presence of potassium hydroxide, with formation of 


OMe 


(VIII) 


6'-aminopiperonylideneoxindole, orange, decomp. at 226° (picrate, 
darkens at 235°, m. p. not below 300°). The methosulphate (6’-methyl- 
aminopiperonylideneoxindole methyl hydrogen sulphate), yellow, 
darkens at 289°, m. p. not below 300°, yields 10 : 1l-anhydro-7 : 8- 
methylenedioxyquinindoline-10-methohydroxide (VIII), orange, m. p. 
244°, when treated with potassium hydroxide. Py-N-Methyl- 
phenyldiveratroisoharmyrine (1X), scarlet, m. p. 264° (decomp.) 
after darkening above 140° (methiodide, yellow, m. p. 266°), is 
obtained when phenyldiveratroharmyrine methosulphate, orange- 
yellow, is treated with sodium hydroxide. In aqueous or alcoholic 
solution, the anhydro base reverts to the methohydroxide. 
Anhydronium bases in the 4- and 5-carboline series have been 
ed described (Perkin and Robinson, T., 1919, 415, 951; 
ermack, Perkin, and Robinson, ibid., 1922, 124, 1877; Robinson 
and Robinson, A., 1924, i, 666; Robinson and Thornley, A., 1924, 
i, 1349). The following compounds were prepared to examine the 
influence of further separation of the nitrogen atoms. Nitro- 
6-naphthaquinoline (cf. Claus and Besseler, A., 1898, i, 331) is 
reduced, when aqueous sodium sulphide solution is added to its 
solution in boiling aniline, to amino-$-naphthaquinoline, m. p. 
158°, which yields, by Skraup synthesis, 1 : 6-naphthadiquinoline 
(X), m. p. 183-5—184-5° [sulphate, m. p. 268° (indistinct) after 
darkening above 250°], the latter being also obtained similarly 
- from 1: 6-naphthylenediamine. These syntheses serve to orient 
the nitro group in the above nitro derivative. When amino-f- 
naphthaquinoline, its dihydrochloride, and benzoin are heated 
together at 180—190°, 5: 6-(2 : 3-diphenylindolo)(6 : 7)-quinoline 
(XI), decomp. at 298° [acetate (+H,O), decomp. above 300°], is 


/\—?h 
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obtained, the methosulphate of which (yellow, turning scarlet at 
about 165°) yields, on treatment with alcoholic potassium hydr- 
oxide, a crimson, crystalline precipitate, m. p. 225° (decomp.). 
2 : 3-Dimethoxyindophenazine (XII), yellow, m. p. 284° [hydro- 
chloride, m. p. 290° (decomp.); picrate, yellow, m. p. 254°], is 
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obtained by reducing 4: 5-dinitroveratrole with zinc dust and 
acetic acid, and adding an acetic acid solution of isatin to the result- 
ing reaction mixture (cf. Schunk and Marchlewski, A., 1896, i, 96). 


COO 
OMe 
Y 
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(XIII) 


When the meihosulphate, m. p. 247°, is decomposed with hot 
potassium hydroxide, 2: 3-dimethoxy-5(or 11)-methylisoindophen- 
azine (XIII), scarlet, m. p. 261° after sintering at 257° [methtodide, 
m. p. 205° (decomp.)], is obtained, whilst the corresponding metho- 
hydroxide, yellow, m. p. 278°, is formed if the action of potassium 
hydroxide on the above methosulphate is carried out in the cold. 
Dimethoxymethylisoindophenazine dimethosulphate, orange, m. p. 
238°, obtained by boiling the anhydro base with methyl sulphate 
in benzene, affords, on treatment with hot potassium hydroxide, 
2 : 3-dimethoxy-6-methylindophenazine-11 (or 5)-methohydrowide (XIV), 
yellowish-orange, m. p. 164°. Treatment of the latter with methyl 
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sulphate in benzene, followed by decomposition of the product 
with potassium hydroxide, affords a compound, m. p. 85°, apparently 
an isomeride of the base of m. p. 164°. 

7-Methoxy-4-phenylflavylium methosulphate (XV), yellow, m. p. 
179°, is obtained by treating anhydro-7-hydroxy-2 : 4-diphenyl- 
pyranol(1 : 4) with methyl sulphate in benzene. The correspond- 
ing ferrichloride has m. p. 191° (cf. Crabtree, Robinson, and Turner, 
T., 1918, 443, 877). 

As the formation of an anhydronium base invariably involves 
a redistribution of charge (unless the positive and negative centres 
of the-dipole are so powerfully basic and acidic that the substance 
is a true betaine) the system connecting the charged centres must 
be electrically conducting, which will only be the case when it is 
conjugated, and can be represented on the classical valency theory 
by alternate single and double bonds. F. G. W. 


Alkylallylbarbituric Acids. E.H. Votwiter (J. Amer. Chem. 
Soc., 1925, 47, 2236—2240).—By the action of allyl bromide on 
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the appropriate monoalkylbarbituric acids (cf. Fischer and Dilthey, 
A., 1905, i, 35) the following 5-alkyl-5-allylbarbituric acids were 
prepared: n-butylallyl, m. p. 128° (cf. Layraud, Fr. Pat. 1922, 
541997, gives 118°), isobutylallyl, 137—138-5°, diallyl, n-propylallyl, 
m. p. 133—134-5°, isopropylallyl, m. p. 137-5—138-5°, sec.-butyl- 
allyl, m. p. 108—110°, isoamylallyl, m. p. 118—119-5°, ethylallyl, 
m. p. 158—159-5°; and their physiological action was compared 
with that of known dialkylbarbituric acids. The replacement of 
an alkyl group by an allyl group frequently leads to an increase 
in effectiveness as an hypnotic together with a lower degree of 
increase of toxicity, the ratio of the minimum eifective dose to the 
minimum lethal dose (white rats) increasing in the order given 
above. J. W. B. 


Action of Chromic Acid on Indigotin. L. Eymer (Rev. gén. 
Mat. Col., 1925, 29, 225—-226).—The accelerating influence exerted 
by oxalic acid in the oxidation of indigotin by means of chromic 
acid as described by Prudhomme (A., 1903, ii, 430) is ascribed to 
the action of ozone, which is formed, together with chromium 
chromate, as a result of the reduction of the chromic acid by,the 
oxalic acid. The effect of the oxalic acid is destroyed by the addition 
of hydrogen peroxide, since the latter immediately combines with 
the ozone formed, thereby liberating oxygen. A. J. H. 


2-Pyridylpyrrole. A. E. TscHITscHIBABIN and I. G. BYLINKIN 
(J. Russ. Phys. Chem. Soc., 1924, 55, 100—105).—The authors 
have attempted to synthesise an isomeride of nicotine, namely, 
2-[2-pyridyl]-N-methylpyrrolidine. Three stages of this synthesis 
have been carried out, the process followed being similar to that 
used in Pictet’s nicotine synthesis. 

N-2-Pyridylpyrrole is prepared by the dry distillation of a mixture 
of 2-aminopyridine with mucic acid and aluminium oxide. Attempts 
were made to improve the yield by addition of glycerol, but high- 
melting products were obtained, from which the separation of 
pyridylpyrrole proved very difficult. The N-2-pyridylpyrrole was 
separated from the unchanged 2-aminopyridine by benzoylating 
the latter, instead of acetylation as employed by Pictet for the 
isolation of N-3-pyridylpyrrole. 

N-2-Pyridylpyrrole, b. p. 123°/11 mm., 250°/748 mm. (picrate, 
m. p. 141°), gives an intense blue pine shaving test. Its solution 
in hydrochloric or sulphuric acid is colourless in the cold but becomes 
purple-red when heated. On passing its vapour through a glass 
tube at a dull red heat, 2-[2-pyridyl|pyrrole, m. p. 87—88° (picrate, 
m. p. 221°), is obtained. It gives a blue pine shaving test. When 
methylated it yields N-methyl-2-[2-pyridyl|pyrrole («-nicotyrine), 
b. p. 149—150° (picrate, m. p. 1388—139°). It is a colourless liquid 
with a characteristic odour and on keeping becomes dark sacl 


4- and 5-Nitro-1 : 2-dimethylglyoxalines. V. K. Buacwat 
and F. L. Pyman (J. Chem. Soc., 1925, 127, 1832—1836).— 
Nitration of 1 : 2-dimethylglyoxaline with mixed acid at 100° gives 
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4-nitro-1 : 2-dimethylglyoxaline, m. p. 182—183° (corr.) [hydro- 
chloride, m. p. 215° (decomp.)], in 20% yield, together with 10% of 
the 5-nitro compound, m. p. 138—139° (corr.) [hydrochloride, m. p. 
195° (decomp.; corr.); picrate,m. p. 162—163°]. By methylatiqn 
of 4(5)-nitro-2-methylglyoxaline with methyl sulphate the same 
compounds result in yields of 1-1% and 57%, respectively. They 
give with methyl iodide the same 4(5)-nitro-1 : 2 : 3-trimethyl- 
glyoxalinium iodide, m. p. 195—196° (decomp.; corr.), which by 
distillation in a vacuum is converted into the 4-nitro-1 : 2-di- 
methylglyoxaline (67% yield). Neither 4- nor 5-nitrodimethyl- 
glyoxaline condenses with benzaldehyde. Reduction of the 
5-nitro compound with stannous chloride gives ammonia, methyl- 
amine, glycine, and a base, C;H,,N, [picrate, m. p. 142-5° (corr.)]. 
5(4)-Bromo-4(5)-nitro-2-methylglyoxaline is converted by ammonium 
sulphide into 4(5)-nitro-5(4)-thiol-2-methylglyoxaline, m. p. about 
260° (decomp.; corr.) [ammonium salt darkens at 190°; hydro- 
chloride, m. p. about 260° (decomp.; corr.)]. 4(5)-Nitro-1 : 3 : 5(4)- 
trimethylglyoxalinium iodide, m. p. 134—135° (corr.; dried at 100°), 
may be obtained either from 5-nitro-1 : 4-dimethylglyoxaline or 
from 4-nitro-1 : 5-dimethylglyoxaline. 5-Nitro-1 : 4-dimethylgly- 
oxaline hydrochloride decomposes at 188° (corr.). C. H. 


Condensation of Dihydroxyacetone and of Methylglyoxal 
with Thiocarbamide. 8B. SyoLttema and L. SEEKLEs (Rec. trav. 
chim., 1925, 44, 827—837).—Thiocarbamide reacts with methy]l- 
glyoxal in cold aqueous solution in presence of sulphuric acid or 
with dihydroxyacetone in alcohol at 120° to produce the 5-methy]l- 
2-thiohydantoin, m. p. 164°, obtained by Johnson (A., 1912, i, 390) 
from alanine and ammonium thiocyanate (silver salt described). 
Dilute sulphuric acid converts it into a white polymeride, turning 
brown and decomposing above 270°, which probably arises from the 


tautomeric form tos mare and has the structure 
cs 
H-OH 
(cf. Davidson, this vol., i, 583). Hydrogen peroxide produces the 
same polymeride together with acetamide and acetylcarbamide. 
Oxidation by yellow mercuric oxide yields a disulphide, 


C(OH)N* ~ Je’ 


Syntheses of Heterocyclic Nitrogen Nuclei. I. Pyrazole- 
carboxylic Acids by Condensation of Aldehydephenylhydr- 
azones with Ethyl Acetoacetate. G. Minunni (Gazzetta, 1925, 
55, 502—539).—Pyrazolecarboxylic acids are obtained by con- 
densing an aliphatic or aromatic aldehydephenylhydrazone with 
ethyl acetoacetate in the presence of a little zine chloride. This 
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coloured above 240° and decomp. 260°, which is reduced only with 
| great difficulty by the use of alkaline sodium sulphite to the thiol. 
| By the action of nitric acid on the thiohydantoin, nitropyruvic ureide 
(cf. this vol., i, 584), m. p. 236° (decomp.), isformed. G. M. B. 
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dehydrating agent, which, so far, is the only satisfactory one met 
with, tends to resinify both the phenylhydrazone and the reaction 
products and with acetaldehyde and propaldehyde, owing to this 
effect, the method fails. The reaction is carried out between 120° 
and 135° and, in order to reduce the resinification, as quickly as 
possible. The ester is crystallised from alcohol or other solvent, or, 
if uncrystallisable, it is hydrolysed to the free acid. 

[With G. and 8. D’Urso.}—The preparation and 
properties of the following compounds are described :—1-Phenyl- 
5-methyl-3-n-hexylpyrazole-4-carboxrylic acid, m. p. 100—101° 
(decomp.); ethyl ester uncrystallisable. 1 : 3-Diphenyl-5-methyl- 
pyrazole-4-carboxylic acid, m. p. 193—194° (decomp.); ethyl 
ester, m. p. 105° (cf. Knorr and Blank, A., 1885, i, 810). 1-Phenyl- 
3-m-nitrophenyl-5-methylpyrazole-4-carboxylic acid, m. p. 207—208° 
(decomp.); ethyl ester, m. p. 105-5—106-5°. 1-Phenyl-3-p-nitro- 
phenyl-5-methylpyrazole-4-carbozylic acid, m. p. 209-5—210° 
(decomp.); ethyl ester, m. p. 107—108°. 1-Phenyl-3-0-hydroxy- 
phenyl-5-methylpyrazole-4-carboxylic lactone  (1-phenyl-5-methyl- 
pyrazocoumarin), m. p. 182—183°. 1-Phenyl-3-0-hydroxyphenyl- 
5-methylpyrazole-4-carboxylic acid, m. p. 160° (decomp.) (above its 
m. p. this compound passes with loss of water into the lactone, 
m. p. 182°). 1-Phenyl-3-p-anisyl-5-methylpyrazole-4-carboxylic acid, 
m. p. 177—178°; ethyl ester, m. p. 88—89°. 1-Phenyl-3-mp- 
methylenedioxyphenyl-5-methylpyrazole-4-carboxylic acid, m. p. 203— 
204° (decomp.); ethyl ester, m. p. 97—98°. 1-Phenyl-3-p-tolyl- 
5-methylpyrazole-4-carboxylic acid, m. p. 202—203°; ethyl ester, m. p. 
94—95°. W. E. E. 


Isomeric Relationships in the Pyrazole Series. III. 
5-Chloro-3-methylpyrazole and its Derivatives. K. von 
AvuweErs and F. Niemeyer (J. pr. Chem., 1925, [ii], 110, 153—203 ; 
ef. this vol., i, 585).—3-Methylpyrazol-5-one, m. p. 218—219° (cf. 
Curtius and Jay, A., 1889,{393), yields 5-chloro-3-methylpyrazole, 
m. p. 118—119°, b. p. 138°/15 mm. (hydrochloride, m. p. 137°), in 
80% yield when heated with 1-5 mols. of phosphorus oxychloride at 
144° (cf. Michaelis and Lachwitz, A., 1910, i, 641; Bosz, Diss., 
Rostock, 1909). When heated in alkaline solution with methyl 
sulphate, 5-chloro-3-methylpyrazole affords a mixture of 5-chloro- 
1 : 3-dimethylpyrazole, b. p. 157—158°, d? 1-134, nif. 1-4866 (per- 
chlorate, hygroscopic, m. p. 148—149°), and 3-chloro-1 : 5-dimethyl- 
pyrazole, m. p. 46—47°, b. 210—212°, 1-0819, 1-47285 
(perchlorate, m. p. 173—174°), the latter preponderating. Treat- 
ment of the silver salt with methyl iodide in ether at 100° yields the 
two dimethyl derivatives in approximately equal proportions, a 
similar mixture being also obtained when 5-chloro-3-methylpyrazole 
is treated with ethereal diazomethane. The action of methyl 
iodide on the sodium salt in absolute ether yields exclusively the 
1 ; 5-dimethyl derivative, but if moisture is present a small pro- 
portion of the 1 : 3-dimethy] compound is also produced (cf. Rojahn, 
_A., 1922, i, 1183). 1: 3-Dimethylpyrazol-5-one, m. p. 117°, b. p. 
130°/19 mm. (picrate, m. p. 206°) (cf. Knorr, A., 1894, i, 545; 
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Hadank, Diss., Rostock, 1908), obtained by warming ethyl aceto- 
acetate with an aqueous solution of methylhydrazine, is converted 
into 5-chloro-1 : 3-dimethylpyrazole when heated with phosphorus 
oxychloride at 140—150° for 10 hrs. Treatment of either of the 
above chlorodimethylpyrazoles with methyl iodide and methyl 
alcohol at 100° yields 5-chloro-1 : 2 : 3-trimethylpyrazolium iodide 
~ (I), m. p. 235—236° or 243—247° in an open tube, 

ye , and 208—210° or about 220° in a closed tube, 
NMe |I depending on the rate of heating (cf. Michaelis 

and Lachwitz, loc. cit.). Addition of methyl 

~ bromide proceeds similarly, the product having 

(1.) m. p. about 240° (ef. Lachwitz, Diss., Rostock, 

1908, 35). The additive products obtained when 5-chloro-4-bromo- 
1:3-dimethyl- and 3-chloro-4-bromo-1 : 5-dimethylpyrazole (cf. 
Rojahn, loc. cit.) are heated with methyl bromide at 100° have 
m. p. 199° and 201—203°, respectively, and are apparently 
identical. Treatment of (I) with sodium hydroxide in aqueous 
alcohol affords 1 : 2 : 3-trimethylpyrazol-5-one (1-methylantipyrine), 
whilst digestion with silver chloride yields the corresponding 
pyrazolium chloride. Methylation of 3-methylpyrazol-5-one with 
methyl iodide at 100° also affords 1-methylantipyrine, together 
with; a trace of 1:3-dimethylpyrazol-5-one, whilst methyl 
p-toluenesulphonate and alkali yield 1-methylantipyrine and 


- 1:5-dimethylpyrazol-3-one, m. p. 172—173° (picrate, m. p. 192°) 


(cf. Rojahn, loc. cit.). 1-Methylantipyrine was synthesised from 
ethyl acetoacetate and dimethylhydrazine. It is converted b 
phosphorus oxychloride at 140° into 5-chloro-1 : 2 : 3-trimethyi- 
pyrazolium chloride, m. p. 252°, apparently identical with Michaelis 
and Lachwitz’ “‘ 1-methylantipyrine chloride.” 

When 5-chloro-3-methylpyrazole is:treated in aqueous alkaline 
or alcoholic sodium ethoxide solution with ethyl bromide, 5-chloro- 
3-methyl-1-ethylpyrazole, b. p. 167°, d? 1-0906, nif, 1-4814 (per- 
chlorate, hygroscopic, m. p. 99°), and 3-chloro-5-methyl-1-ethyl- 
pyrazole, b. p. 217°, d? 1-117, nz, 1-4931 (perchlorate, m. p. 138— 
139°), are produced in about equal proportions. Treatment with 
ethyl iodide at 100° affords a similar mixture, quaternary salts not 
being formed. Treatment of the above chloromethylethylpyrazoles 
at 100° with methyl iodide yields 5-chloro-2 : 3-dimethyl-1-ethyl- 
pyrazole, m. p. 184—185° (open tube), m. p. 182—183° (closed tube) 
(perchlorate, m. p. 191—194°), and 3-chloro-2 : 5-dimethyl-1-ethyl- 
pyrazole, m. p. similar (perchlorate, m. p. 208—213°). The same 
compounds are obtained by the action of ethyl iodide on 5-chloro- 
2:3-dimethyl- and 3-chloro-2 : 5-dimethyl-pyrazole, indicating that 
the halogen atom is not attached directly to nitrogen, but ionicall 
to the whole molecule, the production of the same quaternary salt 
from the two series of derivatives being formulated as follows : 
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5-Chloro-3-methyl-1 : 2-diethylpyrazolium iodide is obtained when 
either of the above chlorodimethylpyrazoles is heated with ethyl 
iodide and alcohol at 140—150°. 

Treatment of 5-chloro-3-methylpyrazole, or of its sodium salt in 
alcohol or ether, with benzyl chloride affords mixtures of varyi 
proportions of 5-chloro-1-benzyl-3-methylpyrazole, b. p. 146°/13 mm., 
d? 1-161, nq. 1-5556 (hydrochloride, solid; 4-bromo derivative, b. p. 
183°/13 mm.), and 3-chloro-1-benzyl-5-methylp azole, b. p. 
177—180°/13 mm., d? 1-173, nq, 1-5625 (4-bromo erivative, m. p. 
62—63°, b. p. 195°/13 mm.) (cf. *Bosz, Rojahn, loc. cit.). 3-Chloro- 
2- benzyl-1 : 5-dimethylpyrazolium iodide, m. p. 215—216°, is obtained 
by the action of benzyl iodide on 3-chloro-1 : 5-dimethylpyrazole, 
or of methyl iodide on 5-chloro-1-benzy]-3-methylpyrazole, 5-chloro- 
2-benzyl-1 : 3-dimethylpyrazolium iodide, m. p. 214—215°, being 
obtained similarly. 3-Methylpyrazol-5-one and _ benzyl chloride 
afford, when heated at 180—240°, two compounds, m. p. 142—143° 
and 154—155°, respectively, whilst the sodium salt and benzyl 
chloride in alcohol yield 1-benzyl-3-methylpyrazol-5-one, together 
with 1-benzyl-5-methylpyrazol-3-one, m. p. 224—226°. The former 
yields 5-chloro-1-benzyl-3-methylpyrazole when treated with phos- 
phorus oxychloride, but the latter is decomposed by this reagent. 

When heated, the above quaternary pyrazolium salts are decom- 
posed into pyrazoles and alkyl halides. By analogy with corre- 

onding decompositions in the chloroglyoxaline series (cf. Sarasin, 
A., 1924, i, 1115), the alkyl group is removed from the nitrogen 
atom adjacent to the halogen-substituted carbon atom, unless the 
other alkyl group possesses very weak affinity, as, for example, 
benzyl or allyl. Thus 5-chloro-1 : 2 : 3-trimethyl-, -2 : 3-dimethyl- 
l-ethyl-, and -2 : 3-dimethyl-l-benzyl-pyrazolium iodides all yield 
3-chloro-1 : 5-dimethylpyrazole. The decomposition of 5-chloro- 
2-benzyl-1 : 3-dimethylpyrazolium iodide affords benzyl iodide 
and 3-chloro-1 : 5-dimethylpyrazole, the latter being apparently 
formed by isomerisation of the primary product, 5-chloro-1 : 3-di- 
methylpyrazole, in the nascent state, although the latter, once 
isolated, forms a perfectly stable compound. 5-Chloro-] : 3-di- 
methyl- 2. ethylpyrazolium iodide yields 3-chloro-5-methyl-1-ethyl- 
pyrazole when heated. F. G. W. 


Isomeric Relationships in the Pyrazole Series. IV. Alkyl 
Derivatives of 3-Phenylpyrazol-5-one, and Alkyl and Acyl 
Derivatives of 5(3)-Chloro-3(5)-phenylpyrazole. K. von 
Avuwers and H. Mauss (J. pr. Chem., 1925, [ii], 110, 204—234).— 
1 : 5-Dialkylpyrazoles are apparently incapable of existence (Auwers 
and Broche, A., 1923, i, 151), whilst their 3-chloro derivatives exist 
and are more stable than the corresponding 5-chloro-1 : 3-dialky] 
isomerides (cf. preceding abstract). The changes in stability 
brought about by the replacement of the 3(5)-methyl group by the 
larger, more negative phenyl group are the subject of the following 
investigation. 

Alkylation of 3-phenylpyrazol-5-one in aqueous methyl-alcoholic 
alkaline solution with methyl p-toluenesulphonate (cf. Rojahn, A., 
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1922, i, 1184) affords 5-methoxy-3-phenylpyrazole, m. p. 106—106-5°, 
together with 1-methyl-5-pyrazol-3-one, m. p. 161°, and 3-phenyl-1- 
methylpyrazol-5-one (isonttroso compound, reddish-yellow). 3-Phenyl- 
4-methylpyrazol-5-one, m. p. 213—214-5°, is obtained when methyl 
benzoylacetate is warmed with hydrazine hydrate and alcohol. It 
yields 5-chloro-3-phenyl-4-methylpyrazole, m. p. 115—116° [hydro- 
chloride, m. p. 140—150° (decomp.)], when heated with phosphoryl 
chloride and benzene at 200°. 3-Chloro-5-phenyl-1-methylpyrazole, 
m. p. 76°, is obtained by the action of phosphoryl chloride on the 
above 5-phenyl-1-methylpyrazol-3-one. 5-Chloro-3-phenylpyrazole 
(cf. Michaelis and Rassmann, A., 1907, i, 246) has b. p. 183— 
186°/12 mm. On methylation with methyl iodide or methyl 
sulphate at 100°, it yields 5-chloro-3-phenyl-1-methylpyrazole, m. p. 
62°; the action of methyl iodide on the sodium salt in dry toluene 
affords 3-chloro-5-phenyl-1-methylpyrazole, m. p. 76°, whilst diazo- 
methane, sodium ethoxide and methyl iodide, methyl sulphate and 
alkali, and the silver salt and methy] iodide, all afford a mixture of 
the 5- and 3-chloro derivatives, which can be separated by passing 
hydrogen chloride into a solution of the mixture in dry ether, 
when the Aydrochloride of the 5-chloro derivative crystallises out. 
Rojahn’s product (loc. cit.) is apparently a mixture. No indications 
could be obtained that the two isomerides are mutually inter- 
convertible. 5-Chloro-3-phenyl-1 : 2-dimethylpyrazolium iodide (I) 
~ (cf. Michaelis and Dorn, A., 1907, i, 246) is 

pn obtained when either of the above chloropheny]l- 

Cl MMe I methylpyrazoles is heated with methyl iodide at 

we (L.) 100°. On distillation, it loses methyl iodide with 
“ formation of the 3-chloro-5-phenyl-1-methyl- 
pyrazole. The further action of methyl iodide on the 5-chloro 
isomeride affords 5-iodo-3-phenyl-1 : 2-dimethylpyrazolium iodide, 
m. p. 189—190° (cf. Michaelis and Pasternack, A., 1899, i, 941). 
Ethylation of 5-chloro-3-phenylpyrazole with ethyl iodide at 100° 
affords 5-chloro-3-phenyl-1-ethylpyrazole, b. p. 160—161°/18 mm. 
(hydrochloride, m. p. 88—92°; hydrobromide), whilst ethyl iodide 
and sodium ethoxide yield a mixture of the latter and 3-chloro- 
5-phenyl-1-ethylpyrazole, b. p. similar, which does not form a hydro- 
chloride. The action of methyl iodide on the 3-chloro-1-ethyl 
derivative yields a substance, m. p. 194—195° (decomp.). 

When heated with benzyl chloride at 140—170°, 5-chloro-3- 
phenylpyrazole yields 5-chloro-3-phenyl-1-benzylpyrazole, m. p. 53— 
54° (hydrochloride, m. p. 107—108°), together with a trace of 
3-chloro-5-phenyl-1-benzylpyrazole, m. p. 67—68°, which does not 
form a hydrochloride. The latter forms a larger proportion of the 
product when the benzylation is carried out in presence of alcoholic 
sodium ‘ethoxidé. 

Treatment of 5-chloro-3-phenylpyrazole with acetyl chloride at 
100°, or at 0° in presence of pyridine, of its silver salt with acetyl 
chloride in ether, or of its sodium salt with acetyl chloride in dry 
toluene, yields a mixture of the following acetyl derivatives, which 
can only be separated mechanically by taking advantage of the 
difference of crystal forms: 5-chloro-1-acetyl-3-phenylpyrazole, 
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rhombs, m. p. 69—70°, and 3-chloro-1-acetyl-5-phenylpyrazole, fine 
needles, m. p. 75—76°. Benzoyl chloride at 100° yields similarly 
an N-benzoyl derivative, m. p. 89—90°, whilst o-nitrobenzoy] chloride, 
at 130—170°, yields two isomerides, m. p. 111—113° and 188—189°, 
to which the constitutions 5-chloro-3-phenyl-1-(o-nitrobenzoyl)-, and 
respectively, are pro- 
visionally assigned. The action of o-nitrobenzoyl chloride on the 
silver salt in ether yields the derivative of m. p. 111—113° exclus- 
ively, whilst the sodium salt in toluene affords a mixture of the 
two. 

Acetylation of 5-chloro-3-methylpyrazole with acetyl chloride at 
100° or the’ b. p. of the mixture, or in pyridine, or by the action of 
acetyl chloride on the sodium or silver salt, yields always the same 
N-acetyl derivative, m. p. 20—21°; b. p. 198—200° (cf. Michaelis 
and Rojahn, A., 1917, i, 480), save that in an isolated experiment 
indication was obtained that a labile tsomeride, b. p. 135—136°, 
was first produced, which passes to the higher-boiling modification 
on redistillation. N-Benzoyl-, m. p. 36—37°, b. p. 300—302°, 
N-(m-nitrobenzoyl)-, m. p. 125—125-5°, and N-(o-nitrobenzoyl)-, m. p. 
139—140°, derivatives of 5-chloro-3- methylpyrazole were also pre- 
pared, isomerides not being obtained in these cases. fF. G. W. 


Isomeric Relationships in the Pyrazole Series. V. N-Alkyl 
and N-Acyl Derivatives of Methylpyrazoles. K. von AuwrErs 
and W. Dantet (J. pr. Chem., 1925, [ii], 110, 2835—263; cf. pre- 
ceding abstracts).—3 : 5-Dimethyl-1-ethylpyrazole, b. p. 172—173°, 
d» 0-931, nit, 1-4699 (picrate, m. p. 128—129°), and 3 : 5-dimethyl- 
l-propylpyrazole, b. p. 189—191°, d? 0-924, ni, 1-4717 (picrate, 
m. p. 102—103°), were prepared by the action of the appropriate 
alkyl bromides on 3: 5-dimethylpyrazole. When the former is 
heated with propyl! iodide, or the latter with ethyl iodide, at 140°, 
the same 3 : 5-dimethyl-1(2)-ethyl-2(1)-propylpyrazole (I), m. p. 106°, 

~ is obtained. This yields a periodide, m. p. 70— 

sal, ae | 71°, and decomposes when heated above its m. p. 

IN Pr I at 1520 mm. pressure into ethyl and propyl 

_ iodides and 3 : 5-dimethyl-1-propyl- and 3 : 5-di- 

(I. methyl-l-ethyl-pyrazole, a preponderance of the 

former being in accordance with the stronger affinity of the propyl 

group. 3-Methyl-1-allylpyrazole, b. p. 174—175° (picrate, m. p. 

106—108°), yields, when heated with methyl iodide at 100°, 2: 3- 

dimethyl-1-allylpyrazolium iodide, which affords, on distillation, 

3-dimethylpyrazole. 1-Benzyl-3-methyl-2-allylpyrazolium iodide, 

m. p. 153—154°, yields 3(5)-methyl-l-allylpyrazole on distillation, 
together with a small proportion of 3-methy]l-1- allyipyrazole. 

Condensation of mn-amylacetylacetylene, dj 0-873, 1-4489 
(cf. Moureu and Delange, A., 1901, i, 14), with semicarbazide yields 
the semicarbazone, m. p. 89-—90°, a pyrazole derivative not being 
produced. Treatment of the above ketone with hydrazine hydrate 
in ether-alcohol affords 3-methyl-5-amylpyrazole, b. p. 260—265°, 
b. p. 152°/11 mm. 

Ethyl 3-methylpyrazole-1-carboxylate, b. p. 102—104°, obtained by 
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heating 3-methylpyrazole with ethyl chloroformate, loses carbon 
dioxide when heated at 200°, 3-methyl-1-ethylpyrazole being formed, 
together with some 3- methylpyrazole. When heated at 100° with 
methyl iodide, it is converted into 1 : 2: 3-trimethylpyrazolium 
iodide. isoAmyl 3-methylpyrazole-l-carboxylate, b. p. 135—137°, 
obtained similarly, yields 3-methylpyrazole when heated, some 
resinification also taking place. Ethyl 3 : 5-dimethylpyrazole-1-carb- 
oxylate, m. p. 36—38°, b. p. 106—107°/11 mm., is obtained similarly, 
and also by condensirig acetylacetone with ‘ethyl hydrazinecarb- 
oxylate. Acetophenone affords, with the latter reagent, the carb- 
m. p. 120—120-5°. 3-Methyl-1-acetylpyrazole, 
p- 29—30°, b. p. 702—71°/10 mm., and 3-methyl-1-benzoylpyrazole, 
b. 155—157°/14 mm. (perchlorate, m. p. 161—162°), are described. 
K benzoylhydrazones of crotonaldehyde, m. p. 158—159°, of 
a-bromocrotonaldehyde, m. p. 151°, decomposing rapidly when kept 
in air, and of cinnamaldehyde, m. P. 192—194°, were prepared, but 
none of these could be converted into the expected benzoylpyrazoles. 
3-Methyl-1-o-nitrobenzoylpyrazole, m. p. 120°, is described. 
Benzoxymethyleneacetonesemicarbazone, m. p. 178—179°, is con- 
verted, by digestion with cold alcoholic sulphuric acid, into 
3-methylpyrazole-1-carboxylamide, m. p. 127—128°, which is also 
uced by the action of ammonia on 3-methylpyrazole-1-carbozryl 
chloride, m. p. 117—119°, obtained by the action of carbonyl chloride 
on 3-methylpyrazole in ether. Treatment of the above amide 
with ammoniacal silver solution affords the silver salt of 3-methyl- 
pyrazole, which is reconverted into the amide on treatment with 
earbamyl chloride. 4-Bromo-3-methylpyrazole-1-carboxylamide, m. p. 
146—147°, is described. The above amide has the same m. p. as 
that synthesised by Viguier (A., 1913, i, 444) from semicarbazide 
and £-ethoxycrotonaldehyde diethylacetal, a reaction which should 
lead to the isomeric 5-methyl-l1-carboxylamide. When this condens- 
ation is carried out in cold aqueous solution, the product has m. p. 
116—118°, but is converted into the isomeride of m. p. 127—128° 
when boiled in benzene solution. It therefore represents 5-methyl- 
m. p. 150—151°, isdescribed. Treatment of 8-ethoxycrotonaldehyde 
diethylacetal with p-nitrophenylhydrazine affords the p-nitrophenyl- 
hydrazone of tetrolaldehyde, yellow, m. p. 157—158°. F. G. W. 


Tetrahydroindazoles. K. von Auwers, L. von Sass, and 
W. Wirrexinpt (Annalen, 1925, 444, 195—220; cf. A., 1924, 
i, 325).—The synthesis of tetrahydroindazoles from cyclohexanone 
through the hydroxymethylene derivative has been applied to 
mono- and di-methylcyclohexanones. A methyl group para to 
carbonyl! exerts no directive influence on the course of the synthesis 
of alkylated indazoles. A methyl group ortho to carbonyl favours 
the formation of 2-alkylindazoles, whilst two methyl groups meta 
to carbonyl favour the production of l-alkyl derivatives. 

The benzoate, m. p. 96—97°, and the anilide, m. p. 150-5—151° 
(oxime, m. p. 130—131°), of 1-methy]-3-hydroxymethylenecyclo- 
hexan-4-one (cf. Sen- Gupta, T., 1915, 107, 1361) are described. 
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1 : 3-Dimethyl-4-hydroxymethylenecyclohexan-5-one, pale yellow, b. p. 
92°/10 mm., d? 1-019, nif, 1-4958 (benzoate, m. p. 87—88°), was 
obtained from the corresponding cyclohexanone by treatment with 
sodium and ethyl formate. Whilst the above 1-methyl derivative 
changes, when kept for a few weeks in a closed vessel, into a viscous, 
black mass from which only 50° of the original material is recover- 
able by distillation under diminished pressure, the 1 : 3-dimethyl 
derivative shows only slight darkening in 12 months. When 
treated with semicarbazide acetate (i equivalent) in aqueous- 
alcoholic solution, 1-methyl-3-hydroxymethylenecyclohexan-4-one 
yields 5-methyltetrahydroindazole-2-carboxylamide as a mixture of 
two isomerides, the labile form, m. p. 158° (starting with bath at 
150°), being converted into the stable variety, m. p. 170°, when 
heated between these temperatures. The labile form is produced 
exclusively when semicarbazide hydrochloride is used. The semi- 
carbazone of the benzoxymethylene ketone, m. p. (varying with 
rate of heating) 188—193°, is described. When two equivalents 
of semicarbazide, either as base or acetate, are applied, the hydroxy- 
methylene derivative affords a mixture of the stable (labile ?) 
carboxylamide and the disemicarbazone, m. p. 230—235° (decomp.) 
after melting at 206° and resolidifying. 1 : 3-Dimethyl-4-hydroxy- 
methylenecyclohexan-5-one is similarly converted by semicarbazide 
acetate into 4 : 6-dimethyltetrahydroindazole-2-carboxylamide, m. p. 
133—134° (labile form), with subsequent resolidification to the 
stable form, m. p. 151—152°, which is otherwise only obtainable 
using semicarbazide hydrochloride. The semicarbazone of the 
benzoxymethylene ketone, m. p. 190°, was prepared. The disemi- 
carbazone of the hydroxymethylene ketone has m. p. 228—232° 
(stable form, also obtained by crystallising from water) after melting 
at 188—191° (labile form) and resolidifying. The anilide, a yellow 
oil, b. p. 218—220°/23 mm., is obtained from the hydroxymethylene 
ketone and aniline and is converted by semicarbazide acetate into 
the above disemicarbazone. 

5-Methyl-4 : 5 : 6 : 7-tetrahydroindazole, m. p. 74—75-5°, b. p. 
168°/20 mm. (picrate, m. p. 156—157°), and 4 : 6-dimethyl-4 : 5 : 6 : 7- 
tetrahydroindazole, m. p. 76—77°, b. p. 151—152°/10 mm. (picrate, 
m. p. 167—168°), were prepared by hydrolysis of the above respective 
carboxylamides with hydrochloric acid. Condensation of 1-methy]l- 
3-hydroxymethylenecyclohexan-4-one with phenylhydrazine base, 
or of the benzoate with phenylhydrazine acetate, yields 2-phenyl- 
5-methyl-4 : 5 : 6 : 7-tetrahydroindazole, m. p. 68—69° (perchlorate, 
m. p. 158—160°). Phenylhydrazine hydrochloride and the free 
hydroxymethylene derivative yield similarly 1-phenyl-5-methyl- 
4:5:6: 7-tetrahydroindazole, m. p. 62-5—63-5°, b. p. 193°/15 mm. 
(perchlorate, m. p. 109—111°), whilst phenylhydrazine acetate yields 
a mixture of the two pheny] derivatives. 1 : 3-Dimethyl-4-benzoxy- 
methylenecyclohexan-5-one yields a phenylhydrazone, m. p. 103— 
106° after turning brown at 101°, which is converted by warm 30% 
sulphuric acid into 2-phenyl-4 : 6-dimethyl-4 : 5 : 6 : 7-tetrahydro- 
indazole, a yellow oil, b. p. 194°/13 mm., di** 1-0625, nifS 1-58445 
(perchlorate, m. p. 199—200° after softening at 192°). Both the 
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free hydroxymethylene derivative and its benzoate react with 
phenylhydrazine base to form a diphenylhydrazone, m. p. 171— 
172° (decomposing when kept), which yields, on treatment with 
sulphuric acid, a mixture of 1-phenyl-4 : 6-dimethyl-4 : 5:6 :7- 
tetrahydroindazole, m. p. 71—72°, b. p. 187°/13 mm., d?* 1-0660, 
1-57555 (supercooled liquid), 1-0096, 1-54329 (per- 
chlorate, m. p. 177—178°), with the above 2-phenyl derivative, in 
the proportion of 1:3. The free hydroxymethylene derivative 
and phenylhydrazine hydrochloride yield similarly, at 100°, a 
mixture in which the 1-pheny] derivative preponderates. 

2-Benzyl-5-methyl-4 : 5 : 6 : 7-tetrahydroindazole, yellow, viscous, 
b. p. 203°/21 mm. (picrate, m. p. 132—133°), was obtained by the 
action of benzylhydrazine acetate on 1-methyl-3-benzoxymethylene- 
cyclohexan-4-one, and also from 5-methy]-4 : 5: 6 : 7-tetrahydro- 
indazole and benzyl chloride. A trace of the 1-benzyl derivative 
(picrate, m. p. 110—111°) was also obtained by using benzyl- 
hydrazine hydrochloride instead of the acetate. 2-Benzyl-4 : 6-di- 
methyl-4 : 5 : 6 : 7-tetrahydroindazole, m. p. 36—37-5°, b. p. 201-5— 
202°/12 mm., dj®? 1-0423, nif? 1-55556 (picrate, m. p. 172°), was 
obtained analogously to the above 2-benzyl derivative, whilst the 
corresponding tetrahydroindazole and benzyl chloride yield a 
product containing 33% of the 1-benzyl-4 : 6-dimethyl derivative, 
yellow, b. p. 191—192°/13 mm., di’* 1-0407, nj. 1-54391, which 
does not form a picrate. 

Treatment of 5-methyl-4 : 5 : 6 : 7-tetrahydroindazole with ethyl 
bromide and sodium ethoxide yields 5-methyl-l-ethyl-4 : 5:6: 
tetrahydroindazole, b. p. 124°/22 mm. (picrate, m. p. 113—114°), 
and 5-methyl-2-ethyl-4 : 5 : 6 : 7-tetrahydroindazole, b. p. 121°/16 mm. 
(picrate, m. p. 152—153°). In absence of sodium ethoxide, the 
2-ethyl derivative is formed exclusively at 100°. 4 : 6-Dimethyl- 
l-ethyl-4 : 5 : 6 : 7-tetrahydroindazole, b. p. 121—123°/15 mm., dj* 
0-9753, ni? 1-50232 (picrate, m. p. 114—115°), and 4 : 6-dimethyl- 
2-ethyl-4 : 5: 6: 7-tetrahydroindazole, b. p. 118—118-5°/13 mm., 
0-9716, nif? 1-49915 (picrate, m. p. 139—141°), were obtained 
similarly. Ethyl 4 : 6-dimethyl-4 : 5 : 6 : 7-tetrahydroindazole-2-carb- 
oxylate, m. p. 63°, b. p. 182—182-5°/20 mm., obtained by treating 
the indazole with ethyl chloroformate and pyridine, loses carbon 
dioxide at 200° with formation of the above 2-ethyl derivative. 
2 : 5-Dimethyl-4 : 5 : 6 : 7-tetrahydroindazole, b. p. 114°/14 mm. 
({picrate, m. p. 170—171°), was obtained by condensing 1-methyl- 
3-benzoxymethylenecyclohexan-4-one with methylhydrazine acetate. 
1:4: 6-Trimethyl-4 : 5 : 6 : 7-tetrahydroindazole, b. p. 118—119°/ 
12 mm., di** 0-9886, nij5 1-50115 (picrate, m. p. 146—147°), and 
2:4: 6-trimethyl-4 : 5 : 6 : 7-tetrahydroindazole, b. p. 124°/12 mm., 
0-9823, 1-49728 (picrate, m. p. 174—175°), were obtained 
analogously, but the latter is better prepared by condensing 
1 : 3-dimethyl-4-methoxymethylenecyclohexan-5-one, b. p. 117°/13 
mm., with «-methylsemicarbazide, and hydrolysing the resulting 
methylsemicarbazone, a yellow, viscous oil, with 30° sulphuric acid. 
Methyl 4 : 6-dimethyl-4 : 5 : 6 : 7-tetrahydroindazole -2 - carboxylate, 
m. p. 74—75°, b. p. 167—168°/15 mm., loses carbon dioxide 


h 
€ 
3, 
71 
n 
3- 
e 
of 
n 
d 
a 
h 
.) 
To 
le 
e 
le 
e 
e 
). 
e 
I. 
a 
Is 
fy 
)- 
5 
e 


i. 1184 ABSTRACTS OF CHEMICAL PAPERS. 


at 175—190°, with formation of the above 2:4: 6-trimethyl 
derivative. F. G. W. 


Homologous ‘‘ Vinylene-'’ Indole and Pyrrole Dyes. W. 
K6nic (Z. angew. Chem., 1925, 38, 743—748).—The absorption 
nt and tinctorial characters of substances of the type 

’R’N‘[CR],,,_1:-NR”’R’X are studied, in particular the cases 
where the groups R’ form closed rings (indole or pyrrole) with the 
end carbon atoms of the polymethine chain. for these is pro- 
posed a system of nomenclature similar to those suggested by 
Friedlander for the indigoid series and by K6nig for the cyanines. 
The two simplest pyrrole (I) and. indole (IT) parent substances are 
named, respectively, ‘‘ pyrroflavin”’ and “indorhodin,” the iso- 


CH CH H CH C.H.Z SCH H, (IL) 
\/ 6 Fa \ 


merides being distinguished by numerical prefixes, 2: 2’-, 2: 3’-, 
and 3:3’-. The vinylene homologues are indicated by the prefix 
strepto-mono-, -di-, -tri-, etc. -vinylene. 

3 : 3’-streptomono Vinylene-2 : 2’-dimethylindorhodinium perchlor- 
ate (III) is obtained in about 60% yield when 2-methylindole is 

CH 
CoHK SCMe (II) 

heated at 100° for 1 hr. with propiolacetal, CHiC-CH(OEt),, 
and excess of perchloric acid. It explodes feebly above 280°, 
and shows absorption maxima in alcohol at 555, 400, and 340 py. 
The chloride dyes tannin-mordanted cotton reddish-violet; the 
bromide is also described. The free base, m. p. above 250°, gives 
with sodium ethoxide a sodium salt, which shows bands at 560, 
395, and 320 pu. The close approximation of these bands to those 
of the perchlorate is noteworthy. 

3 : 3’-streptomonoVinylene-2 : 2’ : 5 : 5’'-tetramethylindorhodinium 
perchlorate (as III) is similarly prepared from 2 : 5-dimethylindole 
and propiolacetal or 6-ethoxyacraldehydeacetal, and shows 
absorption maxima about 5 yp» higher than for the lower homo- 
logue. The sodium salt is obtained from it by the action of con- 
centrated aqueous sodium hydroxide. 

2 : 2’-streptomonoVinylene-4 : 4'-dicarbethoxy-3 : 3’ : 5 : 5’-tetra- 
methylpyrroflavinium chloride (IV), m. p. 211°, results when ethyl 


Et0,C~ { M } *CO,Et CH: CH—CH 
MeC *CH:CH-CH: CMe CH. CH CH C.H 
NH Cl NH 
(IV.) (V.) 


2: 4-dimethylpyrrole-3-carboxylate is heated with propiolacetal 
in alcoholic hydrogen chloride solution (yield 80%). It dyes tannin- 
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mordanted cotton violet, and shows an absorption band at 567 pp. 
The free base gives a sodiwm salt with a band at 568 pp. 

The original paper includes a table of fifteen polymethine dyes 
(chiefly from unpublished work) with their absorption maxima 
and shades on tannin-mordanted cotton. A comparison of the 
polymethine dye (V) with the closely-related indorhodin (II) 
shows the marked bathochromic effect of ring-closure. The 
result of lengthening the methine chain is to move the absorption 
bands 70—100 yp» towards the violet for each additional vinylene 
group, with a corresponding deepening of the shade on tannin- 
mordanted cotton by about 20 units of the Ostwald scale. CO. H. 


Decomposition of Pyrazolines by Spontaneous Oxidation. 
R. Locgutn and R. Hemmann (Compt. rend., 1925, 181, 120— 
122).—The decomposition of pyrazolines in the presence of copper 
oxide into nitrogen and unsaturated hydrocarbons first observed 
by Maire (Bull. Soc. chim., 1908, [iv], 3, 278; A., 1908, i, 290) is 
found to proceed also in the absence of the catalyst, the amount 
of nitrogen evolved varying from 0-5 to 5-0°, of the theoretical. 
The ready oxidation of pyrazolines (Curtius and Wirsing, A., 1895, 
i, 248) by air or oxygen is confirmed. When dry oxygen is bubbled 
through 2 : 2: 4-trimethylpyrazoline cooled in ice, there are formed 
nitrogen, water, and the corresponding unsaturated ketone, mesityl 
oxide. With pyrazolines of higher molecular weight the products 
are nitrogen and the corresponding saturated ketone. Thus 2-methyl- 
4-isopropylpyrazoline gives methyl isoamyl ketone, b. p. 144° 
(semicarbazone, m. p. 142—143°), and 2-methyl-4-isobutylpyr- 
azoline yields methyl isohexyl ketone, b. p. 163—165° (semicarb- 
azone, m. p. 152—153°). Similar results are obtained by using 
ferricyanide or hydrogen peroxide in place of oxygen. In all 
cases the reaction is far from integral, high-boiling basic products 
being formed. C. H. 

Constitution of Phthalhydrazide. D. Raputescu and V. 
Grorcescu (Bull. Soc. chim., 1925, [iv], 37, 881—890).—The 
compound obtained by Mihailescu and Florescu (A., 1924, i, 1070) 
by the action of hydrazine on phthalic anhydride is identical with 
the purified products obtained by Rothenburg (A., 1894, i, 285) 
and by Forsterling (A., 1895, i 354) and has m. p. 332—334° when 
pure. It behaves as a monobasic acid and does not react with 
aldehydes, and the constitution assigned to it is (I). When methyl- 
ated, it affords 4-hydroxy-1-methoxyphthalazine, m. p. 232°, existing 

C(OH)=N 

(I.) (II.) (III.) 
in the tautomeric forms (II) and (III), and 1 : 4-dimethory- 
° C(OMe):N 
phthalazine, m. p. 77°, C.Hy< C(OMe): The monomethoxy 
derivative yields an acetyl compound, m. p. 141°, 
(OAc): N 
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dissolving in mineral acids. When acetylated with acetic anhydride 
alone phthalhydrazide gives the diacetyl compound, 

64 (OAc) IN 
obtained by Mihailescu and Florescu (loc. cit.), but in the. presence 
of sodium acetate the acetylation product is the stable diacetyl 


compound, The constitution 


C(OAc):N 

is assigned to the monoacetyl compound obtained by the hydro- 
lysis of (IV). When treated with phosphorus pentachloride and 
oxychloride, phthalhydrazide is converted into 4-chloro-1-hydroxy- 
phthalazine, m. p. 274°, and an impure dichloro compound. Phos- 
phorus pentasulphide converts phthalhydrazide into 1 : 4-dithio- 
phthalazine, yellow, m. p. 262—265°, and a substance, m. p. 175— 
177°, containing sulphur. L. F. H. 


Different Coupling Tendencies of the Principal Aromatic 
Nuclei with Diazo Compounds. G. R. Levi (Atti Congr. naz. 
Chim. Ind., 1924, 271—274; from Chem. Zentr., 1925, i, 2305— 
2306; cf. this vol., i, 436).—Certain diarylamines were coupled 
with diazosulphanilic acid (a) in hydrochloric acid solution, and 
(b) in potassium acetate solution. By reduction to the diamines, 
the structure of the resulting diazo compounds was determined, 
whereby the coupling affinity of the different nuclei for diazo 
compounds was shown to be in the order «-naphthyl >@-naphthyl 
>phenyl. The following new compounds are mentioned: phenyl- 
1-naphthylene-1 : 4-diamine, m. p. 148°; phenyl-2-naphthylene-1 : 2- 
diamine, m. p. 137°; «-naphthyl-1-naphthylene-1 : 4-diamine. (acetyl 
compound, m. p. 219°) ; s.-«-8-dinaphthazine, m. p. 243°; B-naphthyl- 
2-naphthylene-1 : 2-diamine (acetyl compound, m. p. 214°). w 

G. W. R. 


Synthetical Experiments in the Naphthyridine Groups. 
J. M. GuLLAND and R. Roxstnson (J. Chem. Soc., 1925, 127, 1493— 
1503).—2 : 6-Dimethylcinchomeronimide (cf. Mumm and Hiineke, 
A., 1918, i, 183) is conveniently prepared by heating the acid with 
carbamide (cf. Herzog, A., 1919, i, 536; Lawson, Perkin, and 
Robinson, A., 1924, i, 562) at 225—230°. When treated: with cold 
sodium hypobromite solution it is converted into 3-amino-2 : 6- 
dimethylisonicotinic acid, pale yellow (+5H,O), m. p. (anhydrous) 
295° after darkening at 285° [hydrochloride (+2H,0), yellow, m. p. 
253—255° after darkening; copper salt, yellow, m. p. not below 
315°]. When the hydrochloride is heated with soda-lime in a 
stream of hydrogen, 3-amino-2 : 6-lutidine, m. p. 122°, a strong 
base with a characteristic odour (monohydrate, m. p. about 70—75° ; 
hydrochloride, m. p. 235°) distils over. This can be diazotised and 
coupled with phenol, yielding 3-p-hydroxybenzeneazo-2 : 6-lutidine, 
orange, m. p. 240° (decomp.) [hydrochloride, m. p. 239—240° (de- 
comp.)]. Methylation by the method of Pyman (T., 1918, 113, 
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227) affords the o-methyl ether, red, m. p. 81—82°, resolidifying 
on cooling to a yellow mass [hydrochloride, orange, m. p. 183—185° 
(decomp.)]. Attempts to carry out a semidine transformation on 
this substance were unsuccessful. 

Attempts to obtain a 1 : 7-naphthyridine derivative from 3-amino- 
2-methyleinchoninic acid (Lawson, Perkin, and Robinson, loc. cit.) 
by applying Camps’ synthesis of 2 : 4-dihydroxyquinoline from 
anthranilic acid (A., 1900, i, 310) failed (cf. also Seide, this vol., 
i, 72). 3-Amino-2-methylcinchoninic acid is not esterified when 
its solution in methyl alcohol is saturated with hydrogen chloride 
and heated. Methyl 3-amino-2-methylcinchoninate, yellow, m. p. 
83—84° (acetyl derivative, yellow, m. p. 169°), is obtained by 
esterification in presence of sulphuric acid. When the amino- 
acid is boiled with acetic anhydride and sodium acetate, 3-acet- 
amido-2-methylcinchoninic acid (+-1-5H,O), m. p. 286° (anhydrous), 
is obtained, together with anhydro-3-acetamido-2-methylcinchoninic 
acid, m. p. 199—200°, which yields the acetamido derivative when 
boiled with water or alkali. Treatment of the latter with methyl 
alcohol and sulphuric acid affords a substance, C.,H).0;N,4,4H,O, 
m. p. 217° (decomp.), whilst boiling with concentrated hydro- 
chloric acid yields a yellow substance, m. p. 234—235°. The 
latter possesses no basic properties; both are soluble in aqueous 
sodium carbonate. 1-Keto-2-phenyl-3 : 5-dimethyl-1 : 2-dihydro- 

—CMe 
is obtained when the above anhydro derivative is boiled with aniline. 

(cf. Schdpff, A., 1894, 
i, 598) is obtained in 70% yield by adding molten diphenylmethane 
(53 g.) to a stirred solution of potassium nitrate (128 g.) in sulphuric 
acid (360 g.) at below 25°, a further equal amount of potassium 
nitrate being then added and the mixture shaken on the steam- 
bath for 30 mins. Tetranitrobenzophenone is obtained in 72% 
yield by oxidation of the tetranitrodiphenylmethane with chromic 
acid in sulphuric acid solution (cf. Stidel, A., 1883, 990). 
2:4:2': 4'-Tetra-aminobenzophenone, yellow, m. p. 202°, is obtained 
by reducing the tetranitro derivative, in suspension in acetic acid, 
with tin and hydrochloric acid. When heated above its m. p. it 
loses ammonia, with formation of diaminoacridone. Treatment 
with aqueous nitrous acid produces a brown precipitate, the solu- 
tion containing a diazonium salt. 10: 15-Diamino-1 : 8-dimethyl- 
dibenzocopyrine (I), decomp. at 305°, m. p. not below 340° (tri- 


, yellow, m. p. 235°, 


Me Me hydrochloride, orange, decomp. at 310°), 
res is obtained by condensing the above tetra- 
SN amino derivative with acetylacetone in 


i 3 resence of concentrated hydrochloric acid. 

16, q When the reaction from the 
NH,Y reduction of tetranitrobenzophenone is 
“ a) ¥ treated with zinc to eliminate tin, and 

then with acetylacetone, the above tri- 

hydrochloride is obtained, together with a hydrochloride, dark red, 
changing, with loss in weight, at 130° to a purplish-brown mass 
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with green reflex, soluble in water with green fluorescence, and 
diazotisable. 

Condensation of ethyl veratrate with acetophenone in ether in 
presence of metallic sodium yields benzoylveratroylmethane, yellow, 
m. p. 67°, isolated as the copper salt, green, m. p. 250°. Con- 
densation of veratroyl chloride with ethyl benzoylacetate in presence 
of sodium ethoxide affords ethyl benzoylveratroylacetate, 

(OMe),C,H,*CO-CHBz-CO,Et, 
m. p. 125—126°, which yields, on hydrolysis with ammonia, benz- 
amide and ethyl veratroylacetate, together with veratramide, 
veratric acid, and acetophenone. 

The following stilbene derivatives were prepared in an attempt 
to obtain 2: 6-naphthyridine derivatives by the dehydration of 
oo-diacylaminostilbenes. 2 : 4-Dinitro-3’ : 4'-methylenedioxystilbene, 
salmon coloured, m. p. 180°, obtained by heating together piperonal 
and 2 : 4-dinitrotoluene in presence of piperidine, yields the corre- 
sponding 4-nitro-2-amino compound, dark red, m. p. 213° (ef. 
Thiele and Escales, A., 1901, i, 689), on reduction with stannous 
chloride in acetic acid; reduction with hydrogen sulphide in presence 
of ammonia affords an isomeric base. Reduction of 2 : 4-dinitro- 
stilbene with hydrogen sulphide in aqueous-alcoholic ammonia 
solution affords 2-nitro-4-aminostilbene (cf. Thiele and Escales, 
loc. cit.). Nitrostilbenediazonium hydrogen sulphate can be isolated 
in crystalline form and yields 4-iodo-2-nitrostilbene, yellow, m. p. 
105°, when treated with aqueous potassium iodide. Similar reduc- 
tion of 2: 4-dinitro-2’ : 3’-dimethoxystilbene, yellow, m. p. 165°, 
prepared as above from 2: 3-dimethoxybenzaldehyde, affords 
2-nitro-4-amino-2’ : 3’-dimethoxystilbene, orange, m. p. 121—122°. 
2 : 4-Dinitro-3’ : 4’-dimethoxystilbene, maroon-red, m. p. 143°, 
affords the 2 : 4 : 6’-trinitro derivative, yellow, m. p. 192°, on treat- 
ment with nitric acid in acetic acid. 2: 4-Dinitro-2'-hydrozy- 
stilbene, light brown, m. p. 179—181°, and 2 : 4-dinitro-4' -hydroxy- 
3’-methoxystilbene, vermilion, m. p. 193°, are described. F.G. W. 


Oxidation of isoBarbituric Acid. D. Davipson and 0. 
Bavupiscu (J. Biol. Chem., 1925, 64, 619—623).—When oxidised 
by potassium ferricyanide, isobarbituric acid gives 4 : 4’-di-iso 
barbituric acid, C,H,O,N,, yellow rhombic plates, m. p. above 
310°; with alkalis it forms red salts, which, in presence of excess 
of alkali, show green fluorescence; on further oxidation with 
bromine it gives diuracil-4 : 4'-indigotin (“ urindigo ’’), 
‘a scarlet substance, m. p. above 310°. C. R. Hi. 

Action of Alkali on Substituted Uric Acids. II. 9-Phenyl- 
4:3: 7-trimethyluric Acid. E. 8. GatrEwoop (J. Amer. Chem. 
Soc., 1925, 47, 2175—2181; cf. A., 1924, i, 218)—The primary 
decomposition product obtained by the action of sodium hydroxide 
(2N) on 9-phenyl-1 : 3: 7-trimethyluric acid at 100° is 3-phenyl- 
1-methylhydantoylmethylamide, m. p. 163—164° (together with 
methylamine and carbon dioxide), which on further decomposition 
with alkali yields 3-phenyl-l-methylhydantoin, and on oxidation 
with hydrogen peroxide yields 5-hydroxy-3-phenyl-1.methylhydantoyl- 
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methylamide (+1H,O), m. p. 195—196°, becoming anhydrous when 
dried at 100°. This is hydrolysed by alkali to mesoxalie acid, 
methylamine, and «-phenylmethylcarbamide. Ethyl amino- 
malonate (cf. Johnson and Nicolet, A., 1914, i, 328) condenses with 
phenylcarbimide to yield ethyl phenylureidomalonate, m. p. 112— 
114° (dimethylamide, m. p. 225°), but it was not found possible to 
convert this into ethyl 3-phenylhydantoincarboxylate, boiling with 
20% hydrochloric acid converting it into 3-phenylhydantoin. 
Dimethyluramil condenses with allylearbimide in the presence of 
N-potassium hydroxide solution to yield 1 : 3-dimethyl-9-allyl- 
y-urie acid, m. p. 190° (decomp.), which when boiled with concen- 
trated hydrochloric acid is converted into 1 : 3-dimethyl-9-allyluric 
acid, not melting below 280°. Phenylmethylhydantoic acid has m. p. 
150° (cf. Paal and Ganser, A., 1895, i, 224, give 102°). J. W.B. 


Action of Alkali on Substituted Uric Acids. III. 1:3:7:9- 
Tetramethyluric Acid and 1 : 3: 9-Trimethyluric Acid. E.S. 
Gatewoop (J. Amer. Chem. Soc., 1925, 47, 2181—2189).—The 
data concerning the relative acidity of the hydrogen atoms in uric 
acid (cf. Biltz and Herrmann, A., 1921, i, 691) and their stability 
towards N-potassium hydroxide solution are correlated, and it is 
shown that the decomposition of substituted uric acids by alkalis 
depends (1) on the salt-forming power of the acid, the least acidic 
being the most unstable; (2) whether the substituent is in the 
pyrimidine or glyoxaline ring, the former being the first one attacked, 
and hence substitution in position 1 increases the instability more 
than in position 7. The primary decomposition product is the 
same in all cases, viz., the hydantoylmethylamide, but on further 
decomposition tetrasubstituted uric acids yield hydantoins, whilst 
1:3: 9-trisubstituted acids yield carbamides. Tetramethyluric 
acid is instantly decomposed by boiling alkali, yielding methyl- 
amine, carbon dioxide, and 1 : 3-dimethylhydantoylmethylamide 
(cf. Biltz, A., 1910, i, 522), whilst 1:3: 9-trimethyluric acid is 
readily decomposed, giving methylamine, carbon dioxide, and 
3-methylhydantoylmethylamide (cf. Biltz, A., 1913, i, 1376), which 
is hydrolysed by sodium hydroxide to methylamine, oxalic acid, 
and methylearbamide. Attempts to isolate an intermediate product 
indicative of the point at which the uric acid molecule is first 
ruptured were unsuccessful. J. W. B. 


Oxidation of Uric Acid Glycols. K.H. Stiorra (J. pr. Chem., 
1925, [ii], 110, 264—-272).—The author deduces, from collected data, 
the following mechanism for the breakdown of uric acid glycols (I) : 

NH-CO-C(OH)-NR NH-C (OH)-NR 

(I.) (II.) 
CO,H-C(OH)-NR CONR 2°, O-NHR rere) 
(III.) (IV.) (V.) 
O-NH NHOH COONH, NH, 

and (VI.) NE” (VII.) 

VOL. CXXVIII. i. tt 
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The formation of hydroxyhydantoylearbamide (II) (cf. Biltz and 
Topp, A., 1911, i, 693) is followed by loss of the side-chain with 
production of the corresponding carboxylic acid (III). Formation 
of this compound is inferred from the production of hydantoin by 
hydriodic acid reduction of uric acid glycols (cf. Biltz and Heyn, 
A., 1912, i, 589) and from their oxidation in mineral acid solution 
_ to parabanic acids (IV) and (VI) (cf. Biltz and Schauder, A., 1924, 
i, 569). The breakdown process is carried further by oxidation 
in neutral solution, when ammonium carbonate formed by hydrolysis 
of the side-chain reacts with the parabanic acids as they arise. 
Unsubstituted and monoalkylparabanic acids yield, in presence 
of weak alkali, salts of oxaluric acid (VII) (cf. Menschutkin, A., 
1874, 1889), whereas dialkylparabanic acids give symmetrical 
dialkyloxamides (V) (cf. Behrend and Fricke, A., 1903, i, 739). 
The author is unable to detect intermediate products in the oxid- 
ation of the unsubstituted glycol, the 9-alkyl-, and 7 : 9-dialkyl- 
uric acid glycols with hydrogen peroxide in the cold, but obtains 
ammonium oxalurate, ammonium alkyloxalurates, and symmetrical 
dialkyloxamides, respectively. The formation of these compounds 
‘must be regarded as an indication of the intermediate production 
of parabanic acids in the breakdown of uric acid glycols. M. J. 


Tautomerism of Dyads. IV. Evidence of the Tautomeric 
Mobility of Oximes. J.P. Grirrirus and C, K. Incoup (J. Chem. 
Soc., 1925, 127, 1698—1708).—1-Hydroxy-2 : 3-benzoxazine (I), 
m. p. 114—115°, is obtained when a methyl-alcoholic solution of 
phthalaldehyde is treated with aqueous hydroxylamine, and the 
reaction mixture extracted with ether after a few minutes. When 
treated with semicarbazide or p-nitrophenylhydrazine, this yields 
phthalaldehyde-1-oxime-2-semicarbazone, m. p. 235° (decomp.), and 
phthalaldehyde-1-oxime-2-p-nitrophenylhydrazone, m. p. 175° (dee 
comp.), respectively, the formation of these derivatives affording 
evidence of the tautomeric relationship between phthalaldehyde- 
monoxime (IA) and the ring compound (I), and illustrates the 
structural analogy of the latter with the reducing sugars. When 
boiled with methyl alcohol, preferably in presence of a trace of 


CH 

H-O[H] (Ia.) (Is.) 

hydrochloric acid, (I) yields 1-methoxy-2 : 3-benzoxazine, m. p. 77°, 
which is also obtained when phthalaldehyde and hydroxylamine 
are allowed to stand in methyl]-alcoholic solution, and when hydroxy- 
isoindole oxide (see below) is digested with faintly acid methyl 
alcohol for several days. The methoxy derivative is devoid of 
aldehydic properties. 1-Hthoxry-2 : 3-benzoxazine, obtained analog- 
ously, is described. 

When an ethereal solution of (I) is shaken with aqueous potassium 
permanganate containing excess of magnesium sulphate, o-carb- 
oxybenzaldoxime and its anhydride are obtained, a preponderance 
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of the latter indicating a greater stability of the ring phase in the 
above tautomerisation. 

l(or 3)-Hydroxyisoindole-2-oxide (II), m. p. 181°, is obtained as 
in the preparation of (I), the proportions in which (I) and (II) 
are formed in this reaction being apparently fortuitous, except 
that alkalis and high temperature favour the production of (II). 
Conversion of (I) into (II) can be effected by allowing the former 
to remain in solution in solvents other than alcohols and ketones, 
or by digesting it with sodium carbonate, a change which probably 
proceeds by ring closure of the second oxime form (Is). Treat- 
ment of (II) with p-nitrophenylhydrazine affords the above p-nitro- 
phenylhydrazone, a reaction consistent with structure (II). The 

C:0 


formation of a sodium salt (yellow) and an iron salt (intense violet) 
is evidence for the existence of the tautomeric form (IIA) (ef. 
also Ingold and Piggott, T., 1922, 121, 2381), whilst further 
tautomerisation to (IIs) (cf. Bamberger, A., 1922, i, 770) is indi- 
cated by the formation of N-methoryphthalimidine, m. p. 74°, 
when the isoindole oxide is treated with methyl iodide in presence 
of sodium methoxide. The N-methoxy derivative yields phthal- 
imidine on reduction with tin and hydrochloric acid, whilst on 
oxidation with potassium permanganate a mixture of phthalimide 
and hydroxyisoindole oxide is obtained. Il(or 3)-Methoxyisoindole- 
2-oxvide, derived from (II) or (IA), m. p. 52° after softening at 
48°, is obtained as a by-product in the above methylation. On 
reduction with zinc dust and ammonium chloride in methyl-alcoholic 
CH-OMe C-OMe 


A\/\ 
Na NG 


solution it affords o-methylphthalimidine (III) or (IIIA), m. p. about 
40° (not recrystallised), whilst oxidation with permanganate yields 


phthalimide. F.G. W 


Stereoisomeric Azo-dyes. G.T. Morcan and D. G. SKINNER 
(J. Chem. Soc., 1925, 127, 1731—1742).—The diphenyl-8y-di- 
amino-n-butane obtained by heating fy-dibromo-n-butane with 
aniline (cf. Trapesonzjanz, A., 1893, i, 79) is a mixture of dl- (I), 

Me-CH-NHPh Me-CH-NHPh 
NHPh-CH-Me Me-CH-NHPh 
former, greatly preponderating, is separated by repeated crystal- 
lisation of the picrate, m. p. 136—137° (from benzene), or the 
sulphate, m. p. 182° (from alcohol); the latter can be obtained by 
conversion of the residual diamines into the mesonitrosoamine, 
m. p. 125°, with subsequent reduction to the diamine and final 
recrystallisation of the mesosulphate, m. p. 206°. 


, and meso- (II), , isomerides. The 


tt2 
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When coupled with benzene-p-diazoniumsulphonate, (I) affords 
dark 
red, decomp. at 194° (potassium salt, orange). The aqueous dye- 
bath does not develop optical activity, but when glacial acetic acid 
is used as solvent (cf. Porter and Ihrig, A., 1923, i, 1027) the bath 
assumes slight levorotation after 72 hrs. The distrychnine salt, 
yellow, decomp. at 179°, [«]ji,; —308-3° in alcohol, affords, on 
treatment with aqueous potassium carbonate, the 1-potassium 
salt, [«]}Z,, —206°. The more soluble fractions of the strychnine 
salt were viscid and did not yield the d-potassium salt. The 
cinchonidine salt, decomp. at 176°, is resolvable by fractional 
crystallisation into the salts of the d- and l-acids, [«]j§, —272° 
and [a]; —58-4°, respectively, from which the above /-potassium 
salt, [«]i§§ —176-1°, and the d-potassium salt, [«]}3,, -+167-8°, 
respectively, are obtained by the action of potassium carbonate. 
The morphine salt, charring at 184°, cinchonine salt, decomp. at 
192°, and the noncrystalline dibrucine and codeine salts are described. 
meso - Di - 4’ - sulphobenzenedis - 4 - azodiphenyl - By - diamino-n - butane 
(potassium salt) is obtained similarly from (II). This acid and its 
salts are more stable and less soluble than the above racemoid 
compounds. The rates of absorption of the above d-, dl-, l-, and meso- 
dyes by wool are in the order named, although the differences are 
too slight for direct optical measurement of preferential absorption. 

dl - trans - 2'- Carboxybenzene- 4 - - By- diamino - n - butane 

(IIT), NHPh-CHMe , dark red, decomp. at 
113°, obtained from (I) and diazotised anthranilic acid, does not 
develop optical activity in the course of dyeing wool. The strychnine 
salt, decomp. at 121°, yields the salt of the J-acid, [«}j,, —80-5°, 
on repeated crystallisation. Decomposition of the latter with 
ammonium carbonate affords the corresponding ammonium salt, 
[a]j%3 —43-7°. Salts of the d-acid could not be isolated. dl-cis- 
2’-Carboxybenzene-4-azodiphenyl-By-diamino-n-butane (IV), 

Me-CH-NHPh 
ved, decomp. at 116°, is obtained similarly from (II). The above 
<is- and trans-dl-forms are absorbed by wool at practically the 
same rates from the dye-bath. The trans-l-form is absorbed more 
slowly, the differences observed being considerably greater than in 
tthe case of the above sulphonic derivatives. 

dl. Dipheny1-8y-diamino-n-butane does not yield simple sulphonic 
acids when treated with oleum or chlorosulphonic acid. F. G. W. 


p-Arsinobenzeneazophthaleins. W.G. CHRISTIANSEN (J. Amer. 
‘Chem. Soc., 1925, 47, 2244—2249).—By the addition of a solution 
of p-arsinobenzenediazonium chloride to an equivalent quantity 
of a phthalein in alkaline solution, coupling takes place, probably 
in the o-position to the phenolic hydroxyl group, the product being 
a mixture of the unchanged phthalein and its mono- and di-arsino- 
benzeneazo derivatives, which may be resolved by fractional pre- 
cipitation from an aqueous alkaline solution with alcohol. From 


16! 
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the appropriate phthalein the following are obtained: 0-4-arsino- 
benzeneazo- and 0:0 ; 
arsinobenzeneazo- and 0: 0’-di-4- arsinobenzeneazo-phenoltetrachloro- 
phihalein ; 0-4-arsinobenzeneazo- and 0: 0’-di-4-arsinobenzeneazo- 
fluorescein; 0-4-arsinobenzeneazo- and 0 : 0’-di-4-arsinobenzeneazo- 
dibromofluorescein. Phenolsulphonephthalein yielded a mixture 
which was not readily separated. All the products are coloured, 
amorphous powders, the introduction of one or two p-arsinobenzene- 
azo groups into a colourless phthalein producing an orange or a 
brown coloration (cf. Sen and Sett, A., 1924, i, 336). The products 
are trypanocidally inactive and are not indicators. J. W. B. 


Synthesis of Arylazoaldoximes. T. K. Wavker (J. Chem. 
Soc., 1925, 127, 1860—1863).—The action of diazonium salts and 
nitrous acid on monoalkylated malonic acids results in a nearly 
quantitative yield of arylazoalkylformaldoximes : CHR(CO,H),+ 
N,Ar‘OH —> CO,H-CR:N-NHAr —>  Benz- 
eneazobenzylformaldoxime, m. p. 144° (phenylcarbamate, m. p. 154° ; 
benzoate, m. p. 144—145°), is prepared by adding a solution of 
benzylmalonic acid and sodium acetate to a diazobenzene solution, 
and after 5 mins. adding a cooled 2°% aqueous solution of nitrous 
acid. It is also prepared by treating phenylpyruvic acid phenyl- 
hydrazone (obtained by coupling ethyl benzylacetoacetate with 
diazotised aniline and hydrolysing the resulting ester) with nitrous 
acid. p-T'olueneazoallylformaldoxime, m. p. 93°, is similarly obtained 
from p-diazotoluene, and p-tolueneazobenzylformaldoxime, m. 


144° (crystallographic measurements recorded; phenylcarbamate, 
m. p. 152—153°), from phenylpyruvic acid p-tolylhydrazone, m. p. 
158° (ethyl ester, m. p. 72°). Benzeneazobenzaldoxime is obtained 
with difficulty by the action of nitrous acid on phenylglyoxylic 
acid phenylhydrazone, m. p. 163°. C. H. 


Action of Halogens on m- and p-Nitrobenzaldehydephenyl- 
hydrazones. F D. Cuatraway and A. J. WALKER (J. Chem. Soc., 
1925, 127, 1687—1698; cf. Chattaway, T., 1908, 93, 852; 1909, 
95, 958, 1065; Biilow and Huss, A., 1918, i, 314).—When excess 
of chlorine is passed into a chloroform suspension of m- or p-nitro- 
benzaldehydephenylhydrazone, the reaction takes the following 
course, each nuclear chlorination being probably preceded by 
chlorination of the «-imino group (R=C,H,°NO,) : 


NH-N:CHR | NH-N-CHR NH-N:CCIR 


1 
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The monochloro compounds have not been isolated. The action 
of bromine in acetic acid is similar but less energetic, and tribromin- 
ation of the nucleus does not occur. Bromo-m- and -p-nitrobenz- 
aldehyde-2 : 4 : 6-tribromophenylhydrazones are, however, easily 
prepared by direct bromination of the 2:4: 6-tribromopheny]- 
hydrazones, and this method may also be used for the preparation 
of other w-bromo-halogenated hydrazones. The dibromo-w- 
bromides were previously obtained by Ciusa and Vecchiotti (A., 
1916, i, 437). 

The w-halogen derivatives react with sodium acetate in boiling 
acetic acid, forming «-acetyl-§-nitrobenzoyl derivatives of the 
halogenated phenylhydrazines, and with aq :eous-alcoholic ammonia 
to give hydrazidines, NO,°C,H,C(NH,):\-NHAr. Hydrolysis of 
the acetylated products gives m- and p-nitrobenzoic acids entirely 
free from halogen. The constitution is further confirmed by 
synthesis from nitrobenzoylarylhydrazines and acetic anhydride. 
The following new compounds are described (the two m. p. refer 
respectively to the m-nitro and the p-nitro derivatives) : 

w-Chloro-m- and -p-nitrobenzaldehydearylhydrazones : p-chloro- 
phenyl, m. p. 130° (impure), and 213°; 2:4-dichlorophenyl, m. p. 
158°, and 199°; 2:4: 6-trichlorophenyl, m. p. 157°, and 164°. 
w-Bromo-m- and -p-nitrobenzaldehydearylhydrazones; p-bromo- 
phenyl, m. p. 146-5°, and 224°; 2:4-dibromophenyl, m. p. 179°, 
and 214°; 2:4: 6-tribromophenyl, m. p. 173° (m-nitro); p-chloro- 
phenyl, m. p. 133° (m-nitro). «-Acetyl-8-m- and -p-nitrobenzoyl- 
arylhydrazines; p-chlorophenyl, m. p. 167° (p-nitro); p-bromo- 
phenyl, m. p. 169—170° (p-nitro; m-nitro compound amorphous) ; 
2:4-dichlorophenyl, m. p. 155—156°, and 158°; 2: 4-dibromo- 
phenyl, m. p. 169°, and 201—202°; 2:4: 6-trichlorophenyl, m. p. 
143°, and 121°; 2:4: 6-tribromophenyl, m. p. 180° (m-nitro). 
m- and p-Nitrobenzenylarylhydrazidines; p-chlorophenyl, m. p. 
150° (m-nitro); p-bromophenyl, m. p. 145°, and 155° (hydrochlorides, 
m. p. 200° (decomp.), and 210° (decomp.)]; 2 : 4-dichlorophenyl, 
m. p. 154° (m-nitro) [hydrochloride, m. p. 220° (decomp.)]; 2 : 4-di- 
bromophenyl, m. p. 182° (decomp.), and 175° [hydrochlorides, m. p. 
225° (decomp.), and 200° (decomp.)]; 2 : 4: 6-trichlorophenyl, m. p. 
194°, and 157° [hydrochlorides, m. p. 230° (decomp.), and 260° 
(decomp.)]. 

The following substances were prepared in order to confirm the 
structure of the above compounds: Acetyl-m-nitrobenzaldehyde- 
2:4: 6-trichloro- and -tribromo-phenylhydrazones, m. p. 204°, and 
230°, respectively; §-nitrobenzoyl-2 : 4 : 6-trichlorophenylhydrazines, 
m. p. 205° (meta), and 203° (para); 8-m-nitrobenzoyl-2 : 4-dichloro- 
phenylhydrazine, m. p. 196°; §-nitrobenzoyl-2 : 4-dibromophenyl- 
hydrazines, m. p. 210° (meta), and 227° (para). These nitrobenzoyl 
compounds are converted by phosphorus pentachloride into w-chloro- 
nitrobenzaldehydearylhydrazones. - C. H. 


Colours Produced by the Action of Sulphuric Acid on 
Some Hydrazones. F. D. Cuatraway, S.J. IRELAND, and A. J. 
WaLKER (J. Chem. Soc., 1925, 127, 1851—1855).—Intense blue 
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colorations are observed when the aldehyde or ketone compounds 
of 4:4'-dihydrazinodiphenyl, of p-iodophenylhydrazine, and of 
4-iodo-2-methylphenylhydrazine are dissolved in concentrated 
sulphuric acid. These are probably to the formation of quinonoid 
salts, e.g., annexed formula. In 

HSO, the case of the nitrobenzylidene 
NH= \S=NH derivatives, quinonoid alkali salts 

| rrr of aci-isomerides are possible, 

‘ : and intense colorations are here 

N-CHPh CHPa-N produced also by alcoholic potass- 
ium hydroxide. The o-nitro derivative gives a green, the m-nitro a 
brown, and the p-nitro a blue indistinguishable from the colour 
in sulphuric acid. 

The following diphenylene-4 : 4’-dihydrazones are described (all 
decompose at the m. p.; the colours in sulphuric acid are indicated 
in brackets) : benzaldehyde, m. p. 283° (cobalt-blue) ; salicylaldehyde, 
m. p. 264° (indigo-blue); anisaldehyde, m. p. 248° (bright green) ; 
cinnamaldehyde, m. p. 253° (sap-green); acetophenone, m. p. 250° 
(heliotrope); benzophenone, m. p. 145° (violet); pyruvic acid, m. p. 
225° (orange-red, becoming magenta in a few seconds); o-nitro- 
benzaldehyde, m. p. 247° (cobalt-blue); m-nitrobenzaldehyde, m. p. 
257° (cobalt-blue); p-nitrobenzaldehyde, m. p. 275° (cobalt-blue). 
o-, m-, and p-Nitrobenzaldehyde-p-iodophenylhydrazones and 
-4-iodo-2-methylphenylhydrazones give transiently a yellow colour in 
sulphuric acid, quickly changing to intense cobalt-blue. With o- 
and m-iodophenylhydrazones only yellow or orange solutions are 
obtained in sulphuric acid, but with alcoholic potassium hydroxide 
the usual green (0-nitro) and blue (p-nitro) result. C. H. 


Chemical Tests of Arsenobenzenes, especially the ‘‘DM 
Index.’’ A. Parra (Boll. Chim. Farm., 1925, 64, 417—424).— 
[Cf. B., 1925, 826.] 

Synthesis of N : N’-Dimethylenesulphonates of o-, m-, and 
p-Diaminoarsenobenzene. H. Kasuima (J. Amer. Chem. Soc., 
1925, 47, 2207—-2211).—An improved method for the preparation 
of o-aminophenylarsinic acid (cf. Benda, A., 1912, i, 63) is the 
reduction of the corresponding nitro compound by means of 4% 
sodium amalgam and methyl alcohol. By reduction of o-, m-, and 
p-aminophenylarsinic acids with hypophosphorous acid, using 
potassium iodide as a catalyst, are obtained 2 : 2’-diaminoarseno- 
benzene (cf. Fichter and Elkind, A., 1914, i, 444), 3: 3’-diamino- 
arsenobenzene, yellow powder (dihydrochloride described), and 4 : 4’-di- 
aminoarsenobenzene, whilst the first of these compounds is also 
obtained by the direct reduction of o-nitrophenylarsinic acid with 
sodium hyposulphite. These compounds condense with formalde- 
hyde and sodium hydrogen sulphite (cf. Voegtlin and Johnson, A., 
1923, i, 70) to yield the corresponding 2: 2’-, 3: 3’-, and 4: 4’-di- 
aminoarsenobenzene N : N'-dimethylenesulphonates. J. W. B. 

Arseno-metallic Compounds. IV. Silver Salvarsan. A. 
Bryz, H. Bauscn, and E. Ursscnat (Z. angew. Chem., 1925, 38, 
740—743 ; cf. ibid., 1923, 36, 551).—The constitutions suggested by 
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Ebrlich and Karrer (A., 1916, i, 95), Binz, Bauer, and Hallstein 
(A., 1920, i, 401), and Gray (T., 1923, 123, 635) fail to account for 
the properties of silver salvarsan. It is not a colloidal solution of 
silver chloride, hydroxide, or oxide in salvarsan, since it gives no 
trace of nitrogen when treated with hydrazine hydrate. The 
compound of salvarsan with cupric chloride, on addition of sodium 
hydroxide, gives a precipitate insoluble in alkalis instead of soluble 
sodium salvarsan and colloidal copper hydroxide. The two 
“isomerides ”’ of silver salvarsan (Binz and Ludwig, A., 1923, i, 
161) are found to be due to the incomplete expulsion of the acid 
radical when sodium carbonate is used in place of sodium hydroxide, 
resulting in the formation of the compound (I), 
Silver salvarsan is the corresponding 8 sodium salt (II), 
As(Ag)(ONa)(ONa-C,H, 
whilst the brown precipitate Shtaine’ by passing carbon dioxide 
into a solution of silver salvarsan has the constitution (IIT), 
Since this is a derivative of arsenic acid, it should be more strongly 
acid than salvarsan base, as is, in fact, the case, whereas according 
to Ehrlich and Karrer’s co-ordination structure (loc. cit.) it should 
be more basic. The formation of silver salvarsan by an oxidative 
addition of silver nitrate without production of metallic silver is 
an unusual reaction, but silver salvarsan itself shows unusual 
behaviour in giving a silver mirror only in the presence of atmo- 
spheric oxygen. This is probably analogous to the formation of 
silver iodide and not silver chloride by the action of iodine, 
indicating that the silver and the chlorine atoms are already 
separated in the monosilver chloride (1). 

The following compounds are described: 4: 4'-Dihydroxy- 
3: 3’-diaminoarsenobenzene monosilver chloride (I); 4: 4’-di- 
hydroxy-3 : 3'-diaminoarsenobenzene monosilver hydroxide (III); 
4: 4’-dihydroxy-3 : 3'-diaminoarsenobenzene monosilver chloride di- 
hydrochloride, dinitrate, and sulphate, obtained either from (I) or from 
an alkaline solution of (III) by the action of the appropriate acid. 

C. H. 


Arylselenoglycollic Acids. G.T.Morcan and W. H. Porritt 
(J. Chem. Soc., 1925, 127, 1755—1759).—Arylselenomercaptans, 
prepared by Taboury’ s method (A., 1903 i, 748) from magnesium 
aryl halides and selenium, condense with sodium chloroacetate in 
aqueous-alcoholic solution to form arylselenoglycollic acids, which, 
unlike the thioglycollic acids, show no tendency to cyclise by 
alkaline fusion or by treatment with sulphuric acid. They are 
oxidised by 25% hydrogen peroxide to arylselenoxyglycollic acids, 
Ar-SeO-CH,°CO,H, and combine with halogens directly to form 
additive compounds. 

Phenylselenoglycollic acid has m. p. 40°, b. p. 160°/750 mm. 
(potassium and copper salts described). p-Bromophenylseleno- 
glycollic acid, m. p. 127° (sodium, silver, and copper salts described), 
is converted by hydrogen peroxide into p-bromophenylselenoxy- 
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glycollic acid, m. p. 187° (sodium, potassium, ammonium, and copper 
salts described), and with bromine in dry chloroform yields a 
dibromide, decomp. 120—130°, and a tetrabromide, decomposing 
when warmed. p-Tolylselenoglycollic acid, m. p. 98° (sodium, 
potassium, ammonium, and copper salts described), may similarly be 
converted into p-tolylselenoxyglycollic acid, m. p. 165°, and p-tolyl- 
selenoglycollic acid dibromide, decomp. 90—100°, and tetrabromide, 
decomposing on warming. The selenoxy-acids and the di- and 
tetra-bromides liberate iodine from aqueous potassium iodide. 
C. H. 


Preparation of Mercury Derivatives of Phenols Substituted 
in the Nucleus. SaccHarin-Faprik AKT.-GzES. VORM. FAHLBERG, 
List, & Co. (D.R.-P. 410969; from Chem. Zentr., 1925, i, 2407).— 
The following new compounds are mentioned: sodium mercuri- 
sulphophenoxide, C,H,(ONa)-HgSO,Na; sodium mercurisulpho- 
tolyloxide; cresolmercurisulphonic acid; phenolmercurisulphonic 
acid. G. W. R. 


Aromatic Derivatives of Germanium. G. T. Morcan and 
H. D. K. Drew (J. Chem. Soc., 1925, 127, 1760—1768).—When 
germanium tetrabromide is treated in dry ether with a large excess 
(36 mols.) of magnesium phenyl bromide there are obtained tetra- 
phenylgermane, GePh,, m. p. 230—231°, volatile without decom- 
position, and triphenylgermanium bromide, m. p. 138°, together with 
less phenylated products. With 8 mols. of the reagent in chloroform, 


there are also isolated a little triphenylgermanium oxide, m. p. 
182—183°, obtained more easily from the bromide by boiling with 
silver nitrate, and phenylgermanonic or germanibenzoic acid, 
Ph-GeO,H. ‘Triphenylgermanium bromide becomes the main 
product when 5 mols. of Grignard reagent are used, and from the 
residual oil (chiefly diphenylgermanium dibromide), after hydrolysis 
with silver nitrate there are isolated (i) a compound, m. p. 277—278°, 
probably 3GePh,0,(GePhO),0, (ii) tetra-anhydrotetrakisdiphenyl- 
ermanediol o<GePh,0-GeFh., 5 m. p. 218°, (iii) an amorphous 
» “GePh,O-GePh,~ ™ P- » P 
compound, m. p. 260°, also obtainable by hydrolysis of the oily 
bromide prepared from (ii) by the action of hydrobromic acid, 
(iv) triphenylgermanium oxide, and (v) trianhydrotetrakisdiphenyl- 
germanediol, m. p. 149°  (erystallo- 
graphic measurements by T. V. BARKER are recorded for the tri- 
and tetra-anhydro compounds). By the action of “ molecular ”’ 
sodium in xylene, triphenylgermanium bromide is converted into 
hexaphenyldigermane, m. p. 340°, which gives no indication of — 
dissociation in solution. The determination of germanium in these 
compounds is described. As a by-product of the action of aqueous- 
alcoholic silver nitrate on the lower phenylated products there was 
obtained an intensely yellow and more soluble form of p-nitro- 
phenol, m. p. 106—112°, consisting probably in part of an ac?- 
isomeride. 

The oxygenated germanium compounds resemble a corre- 
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sponding silicon compounds, but show less tendency to form syrups, 
colloids, and infusible mixtures. C. H. 


Bile Pigments. IX. H. Fiscuer and G. Niemann (Z. 
physiol. Chem., 1925, 146, 196—218).—The preparation of meso- 
bilirubin from bilirubin (A., 1924, i, 1092) has been simplified and 
the yield improved by carrying out the hydrogenation in the boiling 
water-bath instead of in the cold. From the mesobilirubin so 
obtained there was prepared a copper salt, C,,H,,0,N,Cu, prisms, 
m. p. above 350°; on treatment with 5 mols. of bromine in chloroform 
and acetic acid, mesobilirubin gives, in small yield, a bromo deriv- 
ative. The by-product in the preparation of mesobilirubin obtained 
by Fischer (A., 1915, i, 148) has m. p. 300°; it could not be esterified, 
and on oxidation with nitric acid it gave methylethylmaleimide. 
The condensation product of mesobilirubin with benzaldehyde 
(A., 1924, i, 1092) remained unchanged on attempted hydrogenation 
in presence of platinum and on heating at 195° with sodium meth- 
oxide; on reduction with hydriodic acid in glacial acetic acid, it 
gave a crystalline product which titrated as a monobasic acid 
(M, 387), could not be esterified, showed no optical activity, and on 
oxidation with nitric acid gave an acid fraction which was probably 
benzoic acid and an alkaline fraction (unidentified). The results 
suggest that the effect of the hydriodic acid was to reduce the 
hydroxy! group of bilirubinic acid. 

Oxidation of bilirubin with nitric acid gave a product of which the 
elementary composition and molecular weight were in close agree- 
ment with those of methylvinylmaleimide; on reduction of this 
substance with hydrogen and palladium, however, a product was 
obtained which had m. p. 58—60° and was not identical with methyl- 
ethylmaleimide. In this connéxion, an attempt was made to 
synthesise vinylmaleic anhydride by condensation of ethylene 
dibromide with ethyl acetoacetate, and subsequent formation of the 
cyanohydrin of ethyl bromoethylacetoacetate, hydrolysis, and 
elimination of hydrogen bromide; there was obtained instead, 
however, by the condensation of 2 mols. of ethyl acetoacetate with 
1 mol. of ethylene dibromide, a substance which, with phenyl- 
hydrazine, gave bis-(1-phenyl-4-methylpyrazolyl)ethane, 

Mesobilirubinogen was not affected by fermentation with yeast. 

An alcoholic extract of Penicilliopsis claverieformis, Solms, 
contained a pigment which showed an absorption spectrum closely 
similar to, but not identical with, that of the porphyrins. 

C. R. H. 


Superposition of the Phenomena of Dissociation and 
Selective Adsorption in the Case oi Proteolytic Diastases. 
L. Hucovunrng and J. LoisELeuR (Compt. rend., 1925, 181, 149— 
151).—Diazotisation or condensation with formaldehyde does not 
diminish the proteolytic activity of pepsin, but the same treatment 
(or acetylation) of proteins prevents their digestion by pepsin. The 
converse holds in the case of trypsin; reagents which attack the 
amino group destroy the activity of the trypsin, but do not affect 
the digestibility of proteins by trypsin. Synthetic peptides 
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(benzoylglycylglycine, glycylglycine ethyl ester, diketopiperazine) 
behave analogously. Pepsin may thus be represented as P-CO,H; 
the negative organic ion associates itself with the Na’ of sodium 
chloride, leaving the Cl’ to exercise its action on the amino group 
of the protein. A converse explanation holds in the case of 
trypsin, 7-NH,. C. H. 


Biochemistry. 


Hemocyanin. I. Dissociation Curves of the Oxyhemo- 
cyanin in the Blood of some Decapod Crustacea. E. STEDMAN 
and (Mrs.) E. StepMan (Biochem. J., 1925, 19, 544—551).—The 
affinity of hemocyanin for oxygen in the blood of Maia, Palinurus, 
Cancer, and Homarus is the same. The dissociation curves of the 
oxyhzemocyanin present in the blood of the above species are plotted 
from determinations of the oxygen capacities of blood equilibrated 
with oxygen at various tensions. It is suggested that the hemo- 
cyanins from these animals are identical, and that they are capable 
of exercising respiratory functions in a manner similar to a 

8.8. Z. 


Direct Method of Measuring the Osmotic Pressure of 
Hemoglobin. G. 8S. Apam.—(See ii, 965.) 


Re-formation of Methzemoglobin. I. Experiments in . 
Vitro. K. Saxurat (Arch. exp. Path. Pharm., 1925, 107, 287— 
315)—When a large part of the pigment of fresh defibrinated 
blood is converted by the addition of a small amount of amyl 
nitrite into methemoglobin, a spontaneous re-formation of oxy- 
hemoglobin takes place on keeping, the course of which is followed 
by means of oxygen capacity measurements. Re-formation is 
complete in 2 days (bacterial action being excluded), but it is 
never complete if the amount of nitrite exceeds 005%. In the 
presence of liver or lung pulp, complete re-formation takes place 
in 24 hrs. Muscle and spleen pulp accelerate, but to a less extent, 
and re-formation is not complete. Addition of sodium thiosulphate 
also accelerates, but the rate is not affected by addition of sodium 
succinate or of sodium chloride or by passing a stream of air, 
hydrogen, or nitrogen. Chloroform, used as an antiseptic, does not 
disturb the process. The acceleration of re-formation is sup 
to be due to the reducing action of the pulp added. PP. We 


Determination of Calcium in Blood. R. V. Stanrorp and 
A. H. M. Wueat ey (Biochem. J., 1925, 19, 710—714).—Calcium 
in blood and blood products may be determined with a probable 
error of +5% by precipitating the proteins with trichloroacetic 
acid, precipitating the calcium as calcium oxalate in certain con- 
ditions as to pg, and then dissolving the latter in acid and 
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titrating with permanganate. The calcium content of blood, 
plasma, and corpuscles is given. 8.8. Z. 


Determination of Phosphorus Compounds in Blood. R. V. 
StanForp and A. H. M. WuHeatiey (Biochem. J., 1925, 19, 697— 
705).—The inorganic phosphates are determined by treating the 
fluid with trichloroacetic acid and filtering. To the filtrate potassium 
dihydrogen phosphate, acid molybdate, quinol, and sodium 
sulphite are added. The phosphorus is then determined colori- 
metrically against a standard. For the determination of total 
phosphorus the fluid is first oxidised with concentrated sulphuric 
and nitric acids and subsequently neutral molybdate is used instead 
of acid molybdate. For the determination of lipin phosphorus, the 
fluid is treated with a mixture of alcohol and ether and filtered. 
After evaporating the solvents from the filtrate it is submitted to 
the same treatment as for total phosphorus. 8.8. Z. 


Distribution of Phosphorus Compounds in Blood. R. V. 
Stanrorp and A. H. M. WHeattey (Biochem. J., 1925, 19, 706— 
709).—The results of five blood analyses are tabulated. The 
relative quantities of the various types of phosphorus compounds 
are fairly constant. 8. 8. Z. 


Interferometric Studies. I. Determination of the 
Refractive Index and Protein Content of Blood-serum by the 
Interferometer. Bettz and E. Kaurmann (Z. klin. Med., 
1925, 101, 409—428; from Chem. Zentr., 1925, i, 2586).—The con- 
centration and protein contents of small amounts of blood plasma 
may be conveniently and accurately determined by means of the 
interferometer. Mixtures of potassium and sodium chloride solu- 
tions and of the protein and salts of blood-serum show additive 
relationships. G. W. R. 


Determination of Sugar in Small Quantities of Blood. 
D. G. C. TervaErt (Biochem. J., 1925, 19, 541—543).—A modi- 
fication of Shaffer and Hartmann’s method (A., 1921, ii, 417). 

8. Z. 


Reducing Substances of the Blood. A. Hituer, G. C. LinpEr, 
and D. D. Van StyKe (J. Biol. Chem., 1925, 64, 625—638).— 
Determinations of reducing substances in normal blood by the 
methods of Hagedorn and Jensen (A., 1923, ii, 265, 440) and of 
Folin and Wu (A., 1920, ii, 337), after preliminary removal of 
dextrose either by yeast fermentation or by spontaneous glycolysis, 
give results equivalent to 0-:01—0-03% of dextrose. The amount 
of these residual reducing substances is generally high in cases of 
glomerulonephritis with nitrogen retention; by administration of 
insulin to rabbits it is possible to reduce the fermentable sugar of 
the blood to zero without affecting: the other reducing 

C. R. H. 


Urea Determinations on Small Quantities of Blood. J. 
PatTERSON (Biochem. J., 1925, 19, 601—603).—The blood is re- 
ceived in potassium dihydrogen phosphate, and treated with urease. 
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The ammonia formed is collected in 0-01N-sulphuric acid. A 
mixture of methyl-red and methylene-blue is used as indicator. 
Accurate results can be obtained with 0-2—0-5 c.c. of blood. 

8. 8. Z. 


Determination of Uric Acid in Blood Plasma. M. DELAVILLE 
and C. Jones (Compt. rend. Soc. Biol., 1925, 92, 522—524; from 
Chem. Zentr., 1925, i, 2586).—Removal of the proteins of blood 
plasma by means of metaphosphoric acid results in too low values 
being found for uric acid in the filtrate. If, however, the boiling 
liquid is treated with 3% sulphuric acid and submitted to ultra- 
filtration after cooling, satisfactory values may be obtained, using 
the phosphotungstic acid colorimetric method. G. W. R. 


Use of Quinhydrone Electrode for Determination of py of 
Serum. G. E. CULLEN and E. Buimann (J. Biol. Chem., 1925, 
64, 727—738).—The quinhydrone electrode (Biilmann, A., 1921, 
ii, 372) can be used conveniently for the determination of py of 
blood-serum provided that the latter is quite free from hemoglobin. 

C. R. H. 


Use of the Glass Electrode in Biochemistry. P.T.KerripGE 
(Biochem. J., 1925, 19, 611—617).—Two glass électrodes, requiring 
only 0-5 c.c. of liquid, are described. 8. 8. Z. 

Micro-electrode for Determination of Hydrogen-ion Con- 
centration. J. H. Bopine and D. E. Fink (J. Gen. Physiol., 
1925, 7, 735—740).—The apparatus consists of a small pyrex glass 


bulb, fitted with side tube for the supply of hydrogen, and ending 
below in a capillary, into which the solution to be tested is drawn 
by capillarity until it just makes contact with a platinum wire 
electrode. The whole is mounted in the tube of a microscope, 
which can be lowered until the end of the capillary makes contact 
with the potassium chloride solution contained in a U-tube fixed 
to the microscope stage. Into the other arm of the U-tube dips 
a calomel electrode. The apparatus is easily cleaned, and deter- 
minations are quickly made with an accuracy of 0-02 to 0-05 pg, 
using 0-015 to 0-02 c.c. of fluid. It is therefore suitable for use 
with the blood and body fluids of small insects. H. P. M. 


Micro-Method for Titrating the Bicarbonate in Plasma. 
E. H. Lepper and C. J. Martin (Biochem. J., 1925, 19, 573— 
580).—The blood is collected, from a free puncture of the skin, in 
a specially constructed tube containing a few crystals of oxalate 
and a little liquid paraffin, and is centrifuged. The plasma is then 
introduced into a flask from a micro-burette and the carbon dioxide 
removed by shaking until by inverting the flask over a tube the 
contents match a standard tube containing sodium dihydrogen 
phosphate of pg 7-07. 8.8. Z. 


Effect of X-Rays on the Acid-Base Equilibrium of Blood. 
P. Paeniez, F. Costs, and I. Sonomon (Compt. rend. Soc. Biol., 
1925, 92, 489491; from Chem. Zentr., 1925, i, 2570).—Normal 
individuals submitted to the action of X-rays of medium penetrative 
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power (dose=500 R) showed alkalosis of the blood in 83% of 
cases. The average change in pq was 47%, the maximum change 
being 20%. The alkalosis thus obtained was independent of the 
part submitted to radiation, appeared generally 1 hr. after treat- 
ment, and persisted occasionally for 24 hrs. G. W. R. 


Colloidal Theory of Hemolysis. F. Herrmann and M. 
Rouner (Arch. exp. Path. Pharm., 1925, 107, 192—237).—A dis- 
tinction is made between hemolysis due to osmotic action and that 
due to solution of the lipoid—protein corpuscular envelope. Solution 
of the hemoglobin may also play a part. In hemolysis by am- 
monium salts, the Hofmeister anion series is followed, whilst in the 
case of mercury salts, those which most readily form complex 
compounds are the most intensely hemolytic. A study of the 
resistance of the corpuscles of different animals to the two main 
types of hemolysis shows that, as the size of the corpuscles increases, 
the resistance to hypotonic solutions increases, whilst that to lecithin 
diminishes. The integrity of the corpuscular envelope depends 
on the maintenance of the ratio of “ dispersive ” to “‘ aggregative ” 
forces (d/s) within certain limits. Lecithin causes hemolysis by 
increasing the “ dispersive ’’ or “ adsorptive ”’ forces, whilst hypo- 
tonicity, salts, etc. hemolyse by promoting imbibition and coagul- 
ation. The two types of hemolytic agent are mutually antagonistic 
and inhibitory. Cholesterol inhibits both types of action and 
appears to stabilise the lipoid phase. H. P. M. 


Changes in Conductivity of Red Cell Suspensions during 
Hemolysis. E. Ponprer and W. W. Tay tor (Biochem. J., 1925, 
419, 552—558).—The liberation of electrolyte from red cells during 
hemolysis by water is proportional to the percentage number of 
cells heemolysed and is complete when hemolysis is complete. In 
complement-amboceptor hzmolysis the full amount of electrolyte 
does not appear to be liberated. This is due to some of the electro- 
lyte passing out of the cells combined with hemoglobin, from which 
it can be split off by the addition of saponin and also, to some 
extent, by heating. 8.8. Z. 


‘Third Component ’’ or Heat-stable Factor of Com- 
plement. H. R. WuireneaD, J. Gorpon, and A. WoRMALL 
(Biochem. J., 1925, 19, 618—625).—Zymin, like yeast, inactivates 
the complement activity of guinea-pig serum. Both substances 
act as more efficient inactivators if they are previously heated in 
normal saline or in the dry condition at 100° for 4} hr. The com- 
plement activity can be restored by the addition of serum previously 
heated at 56°. Kaolin and charcoal do not inactivate are 

8. Z. 


Presence of Argon in Living Cells. <A. Picret, W. ScHERRER, 
and L. HeLtrer (Compt. rend., 1925, 181, 236—238).—The traces 
of argon produced (cf. this vol., i, 865) in the fermentation of dextrose 
are now shown to be present in the yeast. The following quantities 
of argon are present in 1 g. of the tissues (dried) named: yeast, 
0-28—0-31 c.c.; sheep’s brain, 0-86 c.c.; coagulated ox-blood, 
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0-84 c.c. Since neither fibrin nor hemoglobin obtained from ox- 
blood contains argon, the presence of the latter in the blood clot 
is not due to superficial absorption. Possibly the argon is occluded 
in the cells and escapes when these are ruptured. R. B. 


Determination of Very Small Amounts of Lead in Animal 
Tissues. H. BeRNHARDT.—(See ii, 1003.) 


Determination of Chlorine in Small Amounts of Tissue. 
E. Ursacu and P. Fantu (Wiener klin. Woch., 1925, 38, 384—385; 
from Chem. Zentr., 1925, i, 2325). G. W. R. 


Fatty Acids in Subcutaneous Fat of Man. H. C. Eckster1n 
(J. Biol. Chem., 1925, 64, 797—-806).—The abdominal subcutaneous 
fat of man contains, on the average, 037% of unsaponifiable 
matter (0-24% of cholesterol) and 94-6°% of fatty acids, of which 
63-6% are unsaturated. Fractionation of the unsaturated acids 
by distillation of their methyl esters, and subsequent determin- 
ations of iodine values and analysis of bromine additive products, 
gave evidence of the presence of acids containing two, three, and 
four double bonds. The saturated acids probably include traces 
of lauric acid and about 1% of myristic acid. The proportions of 
saturated and unsaturated fatty acids are approximately the same 
as in blood and feces. C. R. H. 


Adipocere. A. TscurrcH and H. (Chem. Umschau, 
1925, 32, 181—183).—The low iodine value (7-7—10-8) for adipocere 
indicates that it is formed by the hydrogenation of the unsaturated 
acids of human fat. The acid value (188—197) and the m. p. 
(62°) are higher than for human fat. The presence of cholesterol 
was noted. The bearing of these facts on the formation of petroleum 
from organic deposits is briefly discussed. H. P. M. 


Synthesis of the Histones of the Thymus Gland. K. Frix 
(Z. physiol. Chem., 1925, 146, 103—121).—The product obtained 
by digestion of the histones of the thymus gland with pepsin and 
hydrochloric acid is divided by precipitational methods into five 
fractions, and determinations of free amino and carboxyl groups 
and of methylatable nitrogen are carried out. Digestion does not 
appear to liberate free amino and carboxyl groups to any great 
extent. Lysine is set free, but not in sufficient amount to explain 
the very great increase in methylatable nitrogen, which probably 
results from the increase of free guanidine groups. These methylate 
along with the free amino groups on treatment with methyl sulphate. 
It would appear, therefore, that the fragments into which the 
histones are decomposed by digestion are bound together by linkings 
between the guanidine groups. 


Bile Pigments. IX. H. Fiscuer and G. Nremann.—(See i i, 
1198.) 


Liberation of Adsorbed Substances from Proteins. A 
Function of the Bile Salts. I. S. M. Rosenrwat (J. Pharm. 
Expt. Ther., 1925, 25, 449—457).—Rose-Bengal, bromosulphthalein 
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(dyes excreted in the bile), and bilirubin, have been shown by 
ultra-filtration experiments to be completely bound in vitro by the 
blood proteins, but to be liberated from this combination by sodium 
taurocholate. Phenolsulphonephthalein, which circulates in the 
blood partly bound to the proteins, is also liberated by bile salts, 
so that in vitro it becomes entirely diffusible. Sodium taurocholate 
increases the permeability of collodion membranes to 7's . 


Phosphatide and Total Phosphorus Content of Human and 
Cow’s Milk. A. F. Huss and F. D. Heiman (J. Biol. Chem., 
1925, 64, 781—796).—Cow’s milk contains about four times as 
much total phosphorus and twice as much lipoid phosphorus as 
human milk; the latter usually contains a higher percentage of 
lipoid phosphorus in the early period (two weeks after birth) than 
later. No definite relation could be shown to exist between the 
fat and lipoid phosphorus content of milk. C. R. H. 


Chemical Constituents of Camel’s Urine. B. E. Reap (J. 
Biol. Chem., 1925, 64, 615—617).—The 24-hr. urine of a camel 
contained 8-7 g. of total nitrogen; there was no ammonia, very 
slight traces of urea, 9-24 g. of total creatinine, 39-0 g. of hippuric 
acid, 4-7 g. of purine bases, and 7-99% of chlorides. C. R. H. 


Determination of Acetoacetic Acid and 6-Hydroxybutyric 
Acid in Urine. M. W. Goxpsuatrtr (Biochem. J., 1925, 19, 
626—632).—The urine is precipitated with basic lead acetate and 
ammonia and to an aliquot portion of the filtrate sulphuric acid is 
added. Through the heated mixture a current of air is aspirated. 
The distillate is received in N/50-iodine and sodium hydroxide. 
Hydrochloric acid is then added and the mixture is titrated with 
N /200-sodium thiosulphate, which gives the acetoacetic acid and 
acetone content. The residue in the distilling flask is then oxidised 
with potassium dichromate and the distillate is treated similarly 
to that above, whence the $-hydroxybutyric acid content is calcu- 
lated. The determination of $-hydroxybutyric acid in dilutions 
containing less than 1 mg. per c.c. gave a yield of 65—68% and 
for dilutions of 1—2 mg. per c.c. 70—75%. 8. 8. Z. 


Determination of Ammonia and Ammonium Salts in Urine. 
A. YovanovitcH (Compt. rend. Soc. Biol., 1925, 92, 520—522; 
from Chem. Zentr., 1925, i, 2586—2587).—Urine (2 c.c.) is treated 
with sufficient lithium carbonate solution to give an alkaline reac- 
tion. The ammonia is then distilled with steam in a vacuum at 


40—50° into 5—10 c.c. of 1/70—1/20N-hydrochloric acid. After 

distilling for 5 mins., the excess of acid is titrated, using methy]l- 

red as indicator, carbon dioxide being first removed (by boiling). 
G. W. R. 


Cholesterol Secretion in the Urine. I.. J. A. GARDNER and 
H. Garnssorovueu (Biochem. J., 1925, 19, 667—671).—Cholesterol 
exists in urine in free and ester forms and as a compound only 
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hydrolysable by strong acids. In cases of parenchymatous nephritis 
accompanied by cholesterolzmia, there is an increased excretion of 
all forms of cholesterol. In highly albuminous urine, the cholesterol 
in free and ester forms is almost wholly precipitated with the 
proteins on boiling with very dilute acetic acid. ‘This precipitated 
cholesterol has the same ratio of ester to total cholesterol as is 
found in plasma. The cholesterol compound which is hydrolysable 
by acids remains in solution after precipitation in approximately 
the same quantity as the total other forms in the whole urine. 
It is suggested that this compound is cholesterol ethereal hee 


Determination of Small Amounts of Reducing Sugars in 
Urine. F. Woxes (Pharm. J., 1925, 115, 127—131).—The 
following modification of the micro-blood-sugar method of Cole 
(‘“‘ Practical Physiological Chemistry,” 6th edition, p. 253) is used : 
To 20 c.c. of urine add 20 c.c. of a solution prepared by dissolving 
220 g. of red mercuric oxide in 160 c.c. of concentrated nitric acid 
and 160 c.c. of water, adding 75 c.c. of N-sodium hydroxide, dilut- 
ing to 1 litre, and filtering. Then add solid sodium hydrogen 
carbonate to alkalinity, filter, and to 10 c.c. of the filtrate add a 
slight excess of sodium sulphide solution. Dilute to 100 c.c. and 
filter. By qualitative tests it is possible to find, from a table given, 
the amount of filtrate to use in order that the determination may 
be carried out on a solution containing 0-0002—0-0015% of reducing 
sugar, which range gives the greatest accuracy. To the amount 
of filtrate thus determined, add 3 c.c. of a solution containing, in 
250 c.c., 20 g. of potassium hydrogen carbonate, 30 g. of potassium 
carbonate (anhydrous), 0-875 g. of copper sulphate, and 0-075 g. 
of potassium iodate. Dilute to 23 c.c., boil for 8 mins., run in 
5 c.c. of dilute sulphuric acid, cool to 20°, add 2 drops of 10% 
potassium iodide, and titrate with N/200 sodium thiosulphate, 
using a micro-burette. The results agree within 5%. B. F. 


Glucose [Dextrose] Content of Normal Urine. G. 8. LunpD 
and C. G. L. Woxr (Biochem. J., 1925, 19, 538—540).—When 
normal urine is fermented with yeast no production of carbon 
dioxide can be detected by the differential manometer of Barcroft. 
Dextrose is, therefore, absent from normal urine. S. 8. Z. 


Excretion of Purine Derivatives in Dogs. E. LANGFELDT 
and J. Hotmsen (Biochem. J., 1925, 149, 717—723).—In dogs on 
a fat diet the percentage of the total nitrogen excreted as allantoin 
nitrogen is fifteen times higher than in man. Both allantoin and 
urje acid excretion in dogs increases when protein is given. In 
three dogs kept on the same diet of milk and bread ad libitum, 
the uric acid and allantoin excretion varied with the individuals. 
From comparisons of the “ uricolytic index ” (percentage of allan- 
toin nitrogen on the sum of uric acid nitrogen and allantoin nitrogen) 
of the various animals it is concluded that the oxidation of uric 
acid also varied with the individual animals. 8.8. Z. 
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Elimination of Benzoic Acid and Benzoates from the Body. 
F. Borpas, Frangois-DaINvILLE, and RovussEL (Compt. rend., 
1925, 181, 304—306; cf. A., 1914, i, 457; 1915, i, 744; 1919, i, 
424; 1924, i, 685).—After ingestion of repeated doses of sodium 
benzoate, elimination of the acid from the body is not complete 
until three days after the last dose. This retention of benzoates 
renders their use as a food preservative dangerous. L. F. H. 


Absorption Coefficient of Mesobilirubinogen and Copro- 
porphyrin. G. Niemann (Z. physiol. Chem., 1925, 146, 181—195). 
—The absorption spectrum has been examined of preparations of 
the condensation product of mesobilirubinogen (urobilinogen) with 
p-dimethylaminobenzaldehyde. The absorption coefficient was 
found to be 0-0000099315 at the point of maximum absorption 
(A=556); a knowledge of this constant makes it possible to obtain 
absolute values for the concentration of urobilinogen in mixtures 
such as feces by the spectrophotometric method of Charnass (A., 
1909, i, 820). Urobilinogen could not be isolated in crystalline 
form from feces, nor could a crystalline preparation of its con- 
densation product with p-dimethylaminobenzaldehyde be obtained. 
The absorption spectra of coproporphyrin and Kammerer’s por- 
phyrin in ethereal solution are sufficiently different from one 
another with regard to the bands in the red to enable one to be 
detected spectroscopically in the presence of the other; this is not 
the case with their esters. C. R. H. 


Metabolism of Carcinoma Cells. O. Warsure (Alin. Woch., 
1925, 4, 534—536; from Chem. Zenir., 1925, i, 2316—2317).— 
Metabolism in carcinoma cells is similar to that of the aérobic 
lactic acid bacillus, being partly fermentative and partly oxidative 
in character. Carcinoma cells are distinguished by their ferment- 
ative activity from embryonic tissue and from resting and growing 
epithelium, the metabolism of which is, on the balance, oxidative. 
The fermentative metabolism of the carcinoma cell is qualitatively 
and quantitatively equivalent to the decomposition phase in 
embryonic metabolism. The equilibrium between decomposition 
and oxidation in carcinoma cells is displaced towards the side of 
decomposition. G. W. R. 


Comparison of the Polarimeter and Copper Reduction 
Values of Dextrose Solutions [in the presence of Phosphate, 
Insulin, and Liver Extract]. H.L. Wuire.—(See ii, 1006.) 


Nature of Dextrose in the Blood of Healthy Men. C. 
Lunpse@aaRD and S. A. HorBoELn (Compt. rend. Soc. Biol., 1925, 
92, 387—389; from Chem. Zentr., 1925, i, 2385)—The blood of 
healthy men after treatment with sodium fluoride was dialysed 
for 1-5 hrs. and the optical rotation and reducing action were 
determined in the dialysate. The values found for [«]p varied from 
+16° to +40°, or appreciably below the values required for «8-dex- 
trose. After keeping the dialysate for 48 hrs., the value for 
af-dextrose was reached. It is concluded that «8-dextrose is not 
present in blood. G. W.R. 
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Nature of Dextrose in the Blood of Diabetics before and 
after Injection of Insulin. C. LunpsGaarp and S. A. HoLBOoELL 
(Compt. rend. Soc. Biol., 1925, 92, 395—397; from Chem. Zentr., 
1925, i, 2385; cf. preceding abstract)—The dialysate from the 
blood of diabetics shows after 1-5 hrs. an optical rotation corre- 
sponding with that for «$-dextrose, and no change occurs after 
keeping for 48 hrs. Only two exceptions were found in thirteen 
cases. Two hrs. after injection of insulin, the dialysate behaves 
as that from normal blood. Dialysates from the blood in harmless 
glycosurias are similar to those from normal blood. It is con- 
cluded that in diabetes normal dextrose is not changed into forms 
with lower optical rotation. In order that insulin can restore 
the ability to change normal dextrose into other forms, the co- 


operation of some unknown substance in muscle is required. 
G. W. R. 


Nature of Dextrose in Different Physiological Fiuids. C. 
LunpseGaarD and 8. A. HoLBoELL (Compt. rend. Soc. Biol., 1925, 
92, 398—399; from Chem. Zenir., 1925, i, 2385; cf. preceding 
abstracts).—The optical behaviour of cerebrospinal fluid, edema 
fluid, and pleural exudate is similar but even more marked than 
that of the dialysate from blood. The sugar of these fluids cannot 
be 8-dextrose. The lower optical rotations of these fluids as com- 
pared with blood dialysates may be due either to a change of 
neodextrose into «8-dextrose during the dialysis of blood, or a 
higher concentration of “‘ neodextrose ”’ in the fluids than in blood. 

G. W. R. 


Uricolytic Index of Diabetic Dogs. E. Lancretpr and 
J. Hotmsen (Biochem. J., 1925, 19, 724—726).—The “ uricolytic 
index” (cf. i, 1205) decreases when nucleic acid is fed to diabetic 


dogs. This indicates a diminished power to destroy uric acid. 
8.8. Z. 


Is Glycolysis Diminished in Diabetic Blood? H. Bierry, 
F. Ratuery, and R. Kouritsky (Compt. rend. Soc. Biol., 1925, 92, 
480—482; from Chem. Zentr., 1925, i, 2571).—In defibrinated 
diabetic blood, treated aseptically at 38°, there is a continuous 
disappearance of free sugar. The intensity of the glycolysis de- 
pends on the sugar content and on the individual blood. The 
protein sugar may increase or decrease during glycolysis, but the 
total sugar content decreases. The effect of insulin on glycolysis 
is the same for normal as for diabetic blood. G. W. R. 


Sodium, Potassium, and Calcium in Blood after Ovariec- 
tomy and in the Menopause. A. BLANCHETIERE (Compt. rend. 
Soc. Biol., 1925, 92, 491—493; from Chem. Zentr., 1925, i, 2571).— 
After ovariectomy and in the menopause there was in several cases 
an absolute increase in blood calcium, a decrease in the potassium 
content relative to the sodium content, and a decrease in the alkali 
content relative to the alkaline-earth content. G. W. R. 
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Hydrogen Carbonate of the Plasma and Hydrogen-ion 
Concentration of the Blood of Guinea-pigs Suffering from 
Scurvy. E. H. Lepper and S. S. Zitva (Biochem. J., 1925, 19, 
581—588).—There are large variations in the amount of hydrogen 
carbonate in the plasma of normal guinea-pigs; the hydrogen-ion 
concentration shows only slight variations. The titratable alkali 
of the plasma of guinea-pigs suffering from scurvy is on the average 
at a lower level than that of normal guinea-pigs. This is due to 
the deficiency of sodium and potassium salts of organic acids in the 
scurvy-producing diet. The addition of sodium citrate to the diet 
restores the normal hydrogen carbonate content of the plasma, but 
does not influence the onset of scurvy. An increase in the hydrogen- 
ion concentration of the blood of guinea-pigs suffering from scurvy 
was not observed. Scurvy is therefore not caused by acidosis. 


8. 8. Z. 


Metabolic Processes in Ascaris lumbricoides. W. K. 
SxtatTeR (Biochem. J., 1925, 19, 604—610).—The worms require 
oxygen for their normal metabolism, although they are capable of 
prolonged existence in the absence of air by reducing their move- 
ments to a minimum. 8.8. Z. 


Metabolism of Cold-blooded Animals. I. K. Hst (Z. Biol., 
1925, 83, 45—52).—The nitrogen metabolism of frogs is investigated 
during starvation and during feeding with mealworms. An attempt 
to keep frogs in nitrogen equilibrium under different conditions by 
feeding with mealworms is only successful for a short time owing 


to incomplete digestion of the worms. The influence of temperature 
on metabolism is considered. P. W. C. 


Acetylation of Amino-acids in the Animal Body. F. 
Knoop and J. G. Bianco (Z. physiol. Chem., 1925, 146, 267— 
275).—After administration of the racemic acetyl derivatives of 
phenylglycine, phenylalanine (m. p. 151°), and phenyl-«-amino- 
butyric acid (m. p. 149°), the unoxidised acid excreted in the 
urine invariably consisted for the greater part of the l-isomeride. 
In the case of phenylalanine, at least, this indicates that the acetyl 
derivative of the naturally-occurring isomeride is the less readily 
metabolised and is evidence against the supposition that acetyl- 
ation may be an intermediate step in the metabolism of amino- 
acids. C. R. H. 


Organic Phosphorus and Calcium of the Blood Plasma 
during the Development of Callus in Fracture. S. SaTaNovskKI 
(Compt. rend. Soc. Biol., 1925, 92, 826—827; from Chem. Zentr., 
1925, i, 2452—2453).—The phosphorus content of the plasma of 
dogs increases by 1 mg. per 100 c.c. on the third day after a fracture, 
rises for 1 month, and after 5—6 weeks returns to normal. The 
calcium content is practically unaffected. G. W. R. 


Bone Growth. II. Changes in Calcium, Magnesium, and 
Phosphorus of Bone during Growth. III. Changes in 
Composition of Ash. F.S. Hammett (J. Biol. Chem., 1925, 64, 
685—692, 693—696; cf. this vol., i, 1001)—II. Growth capacity 
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curves for total ash, calcium, and phosphorus in the bones of 
growing rats are almost identical; that for magnesium indicates 
a retardation at the 50th day. 

IlI. The ash of bones of growing rats shows an increase in the 
calcium percentage and a decrease in that of magnesium and of 
phosphorus, the changes being complete at the conclusion of puberty 
(75th day). C. R. H. 


Calcification. I. Solubility Product of Secondary and 
Tertiary Calcium Phosphate. II. Delayed Equilibrium 
between the Calcium Phosphates and its Biological Signifi- 
cance. L. E. Hott, jun., V. K. La Mer, and H. B. Coown. III. 
Equilibria Concerned with Calcification of Bone. L. E. 
Hott, jun. (J. Biol. Chem., 1925, 64, 509—565, 567—578, 579— 
587).—I. Titration curves at 38° of phosphoric acid with calcium 
hydroxide were obtained and the precipitates and solutions at 
the different stages analysed for calcium and phosphorus; continuous 
shaking for at least 10 days was carried out after each addition of 
calcium hydroxide to allow the attainment of complete equilibrium. 
The form of the curves so obtained was similar to that reported by 
Wendt and Clarke (A., 1923, ii, 417). The Ca: P ratio of the pre- 
cipitates indicated that these consisted of secondary calcium phos- 
phate when the calcium hydroxide added was between 1-07 and 
1-11 equivalents, of tertiary calcium phosphate when 1-2—3-0 
equivalents were added, and of a more basic substance ( ? hydroxy- 
apatite, cf. Bassett, A., 1908, ii, 675) when more than 3-0 equivalents _ 
were added. By mathematical treatment of the equations defining 
the three dissociation constants of phosphoric acid and of that 
relating the total molecular concentration of phosphorus to the 
sum of the concentrations of ionised and non-ionised phosphoric 
acid, there are derived expressions for the concentrations of the 
different phosphate ions in terms of the pg, the total phosphorus 
concentration, and the three dissociation constants; thus [PO,’"]= 
It was therefore 
possible to calculate the solubility product constants of secondary 
and tertiary calcium phosphate from the titration curve data. 
Calculated thus the solubility constant of tertiary calcium phos- 
phate exhibited marked but constant differences at different points 
on the curve, which could be correlated with the varying concen- 
trations of primary phosphate ions in the solution. The experi- 
ments were extended to solutions to which were added neutral: 
salts (e.g., sodium chloride and magnesium sulphate); the presence 
of these greatly increased the solubility of the calcium phosphate, 
the magnitude of the effect of the added salt increasing with the 
valency of its component ions. The theory of Debye and Hiickel 
(A., 1923, ii, 724; 1924, ii, 386; Brénsted and La Mer, A., 1924, 
ii, 306) was applied to the solubility data obtained, and curves were 
plotted showing the relation between the stoicheiometric solubility 
product and the square root of the ionic strength of the solution; 
extrapolation of such curves to zero ionic strength gave the solu- 
bility product at infinite dilution; for tertiary calcium phosphate 
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this was 10°°°° and for secondary calcium phosphate 10° at 38°. 
In blood-serum, the solubility product for tertiary calcium phosphate 
was 10° and in presence of the inorganic salts alone of blood-serum 
10°7*. The authors discuss the results of Kugelmass and Shohl 
(A., 1924, ii, 235) and point out that their own experiments indicate 
that the pg at which the maximum buffer effect is exerted by 
calcium depends on the solubility product of calcium phosphate 
(and hence on the other salts in solution); e.g., in presence of 
0-1M-sodium chloride the maximum buffer effect is at pa 5-6, 
whilst in presence of 0-1/-magnesium sulphate it is at pq 6-4. 

II. A solution was prepared by adding 2-13 equivalents of calcium 
hydroxide to a solution of phosphoric acid, the solution was kept 
at 38° with occasional shaking, and samples were withdrawn from 
time to time for determination of pg and content of calcium and 
phosphorus. The data so obtained indicated that the solution was 
supersaturated with respect to secondary calcium phosphate for a 
short time only, subsequently becoming much under-saturated ; 
with respect to tertiary calcium phosphate, however, it remained 
super-saturated for many days. The slowness of the precipitation 
of the latter salt is explained as being due in part to the transitory 
precipitation of secondary calcium phosphate and in part to the 
fact that the actual precipitation of tertiary calcium phosphate 
may be a reaction of the fifth order. Normal blood-serum is super- 
saturated with tertiary calcium phosphate to the extent of 200% ; 
although this calcium phosphate is not precipitated on shaking 
such serum alone, precipitation does take place if the serum is 
shaken in contact with solid calcium phosphate. 

III. Recalculation, in the light of the preceding papers, of data 
obtained by previous workers, shows that the solubility product 
of tertiary calcium phosphate in the blood-serum is markedly 
reduced during active rickets, although even in this condition the 
serum remains supersaturated. C. R. H. 


Effect of Ultra-violet Light on the Mineral Metabolism of 
the Lactating Animal. J. B. Orr, H. E. Maces, and J. M. 
HENDERSON (Biochem. J., 1925, 49, 569—572).—In three balance 
experiments on lactating goats it was found that irradiation by a 
carbon arc lamp reduced the quantity of calcium excreted in the 
feeces; the urinary excretion remained practically oe os 


. Influence of Small Quantities of Potassium Iodide on the 
Assimilation of Nitrogen, Phosphorus, and Calcium in the 
Growing Pig. F.C. Kerry (Biochem. J., 1925, 19, 559—568).— 
Small amounts of iodine, as potassium iodide, added to cereal rations 
of young growing pigs, lead to increased assimilation and retention 
of nitrogen and phosphorus. Evidence of an increased retention 
of calcium was less definite. The amount of iodine required varies 
with the individual animals. 8. 8. Z. 


Effects of Parathyroid Feeding on Calcium and Creatine 
Metabolism. D. Woopman (Biochem. J., 1925, 19, 595—600).— 
Administration of extracts of parathyroid has no effect on the weight 
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of adult rats or on the growth of young ones. The treatment has no 
effect on creatine metabolism as measured by muscle creatine, but 
causes an alteration in the ratio of creatinine to creatine excreted, 
resulting in the elimination of more creatine and less creatinine. 
Parathyroid feeding and injections have no effect on the deposition 
of calcium in bone. 8. 8. Z. 


Effect of Insufficient Feeding with Carbohydrates and 
Protein on the Excretion of Creatine and Creatinine. W. 
PaLLADIN (Bull. Acad. St. Peétersbourg, 1916, [6], 1129—1137; 
from Chem. Zentr., 1925, i, 2573).—Creatine appears in the urine 
of dogs on a carbohydrate-free diet, but when very large amounts 
of protein are given it disappears, probably because the excess 
protein yields carbohydrate in the body. Creatine is found in 
the urine with a diet containing no protein when the carbohydrate 
portion of the ration falls below 12°, calculated on — _ 

G. W. R. 


Hyperglycemia Produced by Glycerol. C. Voreriin, J. W. 
THompPson, and E. R. Dunn (J. Biol. Chem., 1925, 64, 639—642).— 
Oral or intra-peritoneal administration of glycerol to fasting rabbits 
produces a marked rise in the blood-sugar concentration, which 
reaches its greatest height in about 1 hr.; determinations of total 
solids show that there is no concentration of the blood. C. R. H. 


Urinary Excretion of Tartrates following Administration 
to Animals. G. E. Smrson (J. Pharm. Exp. Ther., 1925, 25, 
459—466).—-Sodium d-tartrate, injected subcutaneously, was elimi- 
nated in the urine of cats, dogs, and rabbits to the same extent, up 
to 88% being recovered. The amount recovered after oral adminis- 
tration was less, and was considerably smaller in the case of rabbits 
than of dogs. These differences may perhaps be ascribed to greater 
bacterial destruction in the intestine of the rabbit. Animals 
receiving subcutaneous doses at wide intervals developed a tolerance 
with continued ability to excrete the toxic substance; the opposite 
was true of animals which received doses at short intervals. 


C. P.S8. 


Pharmacological Behaviour of Malic Acid and its Salts. 
F. P. Unprrumy and G. T. Pack (J. Pharm. Exp. Ther., 1925, 25, 

7—485).—Magnesium malate, the most efficient laxative among 
the malic salts, is about as efficient as magnesium hydroxide. The 
minimum lethal dose of neutral sodium malate is 1-5 g. per kg. 
(tartrate 1-0 g.) for the rabbit, and 3-5 g. per kg. (tartrate 3-0) for 
the rat; 1 g. per kg. is non-toxic to dogs. Injection of malates may 


be followed -by albuminuria, but without severe acute nephritis. 
C. P.S. 


Permeability and Physiological Action of Compounds of 
the Choline Group. and H. Parrraru (Pfliiger’s 
Archiv, 1925, 207, 254—268; from Chem. Zenir., 1925, i, 2382).— 
The permeability of living membranes shows great seasonal varia- 
tion. Skin membranes of winter frogs are much more permeable 
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to choline than those of summer frogs. The physiological effect 
varies inversely with the rate of diffusion through living membranes 
in the case of choline, stearylcholine, formylcholine, propionylcholine, 
acetylcholine, trimethylammonium bromide, physostigmine, chloro- 
acetylcholine, pilocarpine, and histamine. This regularity does not 
hold for dead membranes. Adrenaline increases the permeability 
for choline and similar compounds. G. W. R. 


Intravenous Silver Therapy. II. Influence of Body 
Electrolytes on the Solubility of Silver Salts. K. von Nezr- 
GAARD (Arch. exp. Path. Pharm., 1925, 107, 316—348).—The 
greatest concentration of silver ions obtainable in presence of 
physiological electrolytes is shown mathematically and potentio- 
metrically to be of the order of 10-°N or 1/10,000 mg. Ag per litre. 
This low order of magnitude is determined almost entirely by the 
concentration of chlorine ion. Administration of bromides and 
iodides or, under pathological conditions, the presence of ionised 
sulphur diminishes still further the silver-ion concentration. 
Silver, in addition, forms a sodium silver chloride complex, the 
concentration of which is also determined by the presence of Cl’. 
The maximum possible concentration of this salt is shown to be 
about 1 mg. per litre. Therapeutically, owing to the smallness 
of the dose, the saturation capacity is not reached, ionised silver 
chloride being first formed, but with higher doses more and more of 
the complex salt results. The degree of fineness of the colloidal 
particles of silver chloride does not show any real influence on the 
molecular solubility. P. W. C. 


Application of the Law of Mass Action to the Course of 
e Action. 8S. G. Heprn (Z. physiol. Chem., 1925, 146, 
122—129).—A number of enzyme reactions are discussed and an 
attempt to determine, by application of the law of mass action, 
the amount of free enzyme compared with the amount combined 
with substrate is regarded as unsatisfactory, some reactions having 
a velocity proportional to the amount of substrate, whilst in others 
the amount of combined or active enzyme is proportional to the 
total amount of enzyme. P. W. C. 


Inhibition of Cypridina Luminescence by Light. E. N. 
Harvey (J. Gen. Physiol., 1925, 7, 679—685).—The luminescence 
of the luciferin—luciferase solution secreted by Cypridina is inhibited 
by illumination with a carbon arc, but partly returns in the dark. 
The ultra-violet has very little effect, and the greatest inhibitory 
action is produced by radiations between 4600 and 3800 A., which 
region includes some of the radiations emitted by the luminescent 
solution. The inhibitory action is on the luciferin, the luciferase 
being unaffected. Other chemiluminescences studied were found 
not to be inhibited by light. H. P. M. 


Polarised Light and Starch Grains. W. N. JonEs (Ann. 
Bot., 1925, 39, 651—653).—The evidence on which Baly and Sem- 
mens base their conclusions that exposure to polarised light 
accelerates hydrolysis of starch grains by diastase and causes 


n 
I 
c 
d 
E 
P 
1 
St 
b 
it 
il 
a 
y 
t 
a 
a 


BIOCHEMISTRY. i. 1213 


hydrolysis in the absence of the enzyme (cf. this vol., i, 12) 
is criticised. “‘ The effect figured as due to hydrolysis brought 
about by exposure to polarised light is quite unlike that ordinarily 
induced by diastase. . . . If starch grains mounted in water are 
subjected to sudden slight pressure, results exactly comparable to 
those figured can be produced.” Negative results were obtained on 
repeating the experiments of Baly and Semmens under conditions 
such that the starch grains could not be subjected to accidental 
pressure. C. T. G. 


Taka-esterase. Comparison with Pancreatic Lipase and 
Hepatic Esterase. R. WiusTATTeR and H. Kumacawa (Z. 
physiol. Chem., 1925, 146, 151—157).—The esterase contained in 
taka-diastase differs in its properties from both pancreatic lipase 
and hepatic esterase; it is most active at py 8-6, is unaffected by the 
presence of calcium oleate or sodium oleate, is inhibited by albumin 
and by albumin together with calcium oleate, and hydrolyses the 
esters of mandelic acid much more readily than tributyrin; towards 
the esters of mandelic, phenylmethoxyacetic, phenylchloroacetic, 
and tropic acids it exhibits stereochemical specificity, its behaviour 
in this respect being similar to that of hepatic esterase (A., 1924, i, 
1144). C. R. H. 


Determination of Pepsin in Gastric Juice. I. Boas (Deut. 
med. Woch., 1925, 54, 511—512; from Chem. Zentr., 1925, i, 2327).— 
For the approximate determination of pepsin in gastric juice a 
cube of macaroni of known composition and weight is acted on. 
As it is digested, a certain amount of starch is liberated; this is 
determined and taken as a measure of the pepsin content. _— 

G. W.R. 


Pepsin Determinations on Gastric Juice by the Method of 
Boas. P. Hirscu-MamrotH and H. RinpFLEIscH (Deut. med. 
Woch., 1925, 541, 512—513; from Chem. Zenitr., 1925, i, 2327; cf. 
preceding abstract)—Small variations in the pepsin content of 
gastric juice may be readily shown by the method of Boas. The 
presence of blood in the gastric juice renders the method “—. 

G. W. R. 


Xanthine Oxydase. VI. A Cell Oxidation System Inde- 
pendent of Iron. M. Drxon and 8. THuRLow (Biochem. J., 1925, 
19, 672—675).—In the case of xanthine oxydase molecular oxygen 
seems to act as a direct acceptor of hydrogen in the system without 
being activated by iron, since the activity of the enzyme is not 
inhibited by cyanide or pyrophosphate; nor does the addition of 
iron accelerate the reaction. 8. 8. Z. 


Nitrogenous Equilibrium of the Yeast Cell. H. von EULER 
and V. SANDBERG (Z. physiol. Chem., 1925, 146, 290—299).—During 
yeast fermentation of dextrose there was found an increase in the 
total and amino nitrogen of the yeast, a decrease in the total and 
amino nitrogen of the medium, no change in the total nitrogen, and 
a decrease in the amino nitrogen of the whole system, indicating 
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a synthesis of nitrogenous substances; no change was observed 
in the tyrosine content of the yeast. Cc. R. H 


Alcoholic Fermentation. XI. Acids Resulting from Yeast 
Fermentation in Presence of Calcium Carbonate. S. Kosryv- 
SCHEV and L. Frey (Z. physiol. Chem., 1925, 146, 276—285).— 
Among the products of rapid fermentation of sucrose, in a medium 
containing calcium carbonate, but free from nitrogenous substances, 
there were isolated succinic, malic, and acetic acids. It is suggested 
that aspartic acid may lose ammonia to give oxalacetic acid, which 
may be converted by carboxylase into carbon dioxide and acetalde- 
hyde, the latter being either reduced to ethyl alcohol or oxidised 
to acetic and oxalic acids; alternatively, the oxalacetic acid might 
be reduced to malic acid. This scheme would also account for the 
occurrence of malic and oxalic acids in plants. C. R. H. 


Increase of Invertase Content of Yeast. R. WILLSTATTER, 
C. D. Lowry, jun., and K. ScHNEIDER (Z. physiol. Chem., 19235, 
146, 158—180).—The increased content of invertase in yeast, 
following repeated fermentations of strong sugar solutions, observed 
by Meisenheimer and others (A., 1913, i, 1139; 1915, i, 358), takes 
place to a greater extent in presence of minimal amounts of sucrose. 
The most favourable results (an increase of 8—15 times in the 
invertase concentration) were obtained by the slow addition of 
20% sucrose solution*to a suspension of yeast in an inorganic 
medium; the optimum temperature is 27°, but variations in tem- 
perature from 20° to 32° and of pg from 4-5 to 7-0 do not exert great 
influence on the reaction. Better results were obtained with 
relatively fresh yeast than with that which had been used repeatedly 
in the brewery. Dextrose could be substituted for sucrose without 
affecting the results, but maltose gave less increase of invertase. 
Yeast treated in this manner showed a slight increase in its content 
of maltose, but no change in that of 8-glucosidase or protease or in 
its fermenting power. C. R. H. 


Capacity of Fresh Yeast to Ferment Galactose after 
Preliminary Treatment with this Sugar and the Constancy 
of this Property. H. von Ever and T. Léveren (Z. physiol. 
Chem., 1925, 146, 44—62).—The authors’ top yeast R by prelimi- 
nary treatment with galactose develops the power of fermenting 
this sugar. Such treatment causes the capacity of the yeast to 
ferment dextrose to fall in the ratio 55:30, whilst its power to 
ferment galactose never attains 50% of that for dextrose. Yeast 
treated with galactose retains its power of fermenting this sugar for 
a long time after it has been returned to its original substrate, 
dextrose. P. W. C. 


Kinetics of the Cleavage of Peptides by Yeast Enzymes. 
A. Fopor and C. Epstery (Kolloid-Z., 1925, 37, 168—178).—A 
continuation of previous researches on the velocity of polypeptide 
cleavage by macerated yeast juice (cf. Fermentforsch., 1916, 1, 
533). The results obtained when the enzyme is used in the following 
media—(i) the original juice, (ii) a kaolin adsorbate of the juice, 
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and (iii) a glycine elutriate of this adsorbate—are compared and 
discussed. N. H. H. 


Nature of the Peptide-cleaving Enzyme of Yeast Macerates. 
A. Fopor, A. BERNFELD, and R. ScHONFELD (Kolloid-Z., 1925, 37, 
32—37; 159—168).—A direct separation of the enzyme-carrier 
from the chief mass of the phosphoprotein of macerated yeast is 
possible, but the solutions obtained have only a weak activity. 
Adsorption on kaolin and elution with glycine solutions give active 
solutions containing only minute traces of protein. The enzyme- 
carrier is a very unstable colloid. After a second adsorption and 
elution, the activity falls to one-half in 24 hrs. The most active 
fraction from fractional precipitation with acetone corresponds in 
composition with the phosphoprotein obtained by acid precipitation. 
A method for preparing a solution of the enzyme, free from detect- 
able quantities of protein and phosphoric acid, is given in which 
adsorption by kaolin is followed by elution of the adsorbate with 
2:5% glycine solution. E. M. C. and N. H. H. 


Formation of Acetylmethylcarbinol and 2: 3-Butylene- 
glycol in the Fermentation of Sugars by Alcohol Yeasts and 
True Lactic Acid Bacteria. A.J. Kiuuyverand H.J. L. DoNKER 
(Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 314—317).—Whilst 
the carbinol and glycol have long been known to be formed by some 
microbes, the yeasts and true lactic acid bacteria do not normally 
yield them, and also generally yield no free hydrogen, being there- 
fore regarded as favouring oxidation of acetaldehyde with simul- 


taneous removal of hydrogen by the protoplasm (stage C, following 
abstract). If a compound which can act as a hydrogen acceptor, 
e.g., methylene-blue or sulphur, be added in the ordinary yeast fer- 
mentation of dextrose, this is reduced and the glycol and carbinol 
are formed. Levulose acts in the same way both with yeast and 
lactic acid bacteria. 8.1. L. 


The Unity in the Chemistry of the Fermentative Sugar 
Dissimilation Processes of Microbes. A. J. Kivyver and 
H. J. L. Donxer (Proc. K. Akad. Wetensch. Amsterdam, 1925, 28, 
297—313).—A general scheme put forward for the fermentative 
decompositions of the hexoses by microbes embraces the stages : 
(A) Conversion to 2 mols. of a hypothetical intermediate 
product C,H,O,; (B) transformation of this into (1) lactic acid 
and (2) formic acid and acetaldehyde; (C) oxidation of the products 
B(2) to carbon dioxide and acetic acid, respectively, with simul- 
taneous reduction of protoplasm ; (D) condensations of acetaldehyde, 
forming acetylmethylcarbinol and butyric acid, and of acetic acid, 
yielding carbon dioxide and acetone, and (E) regeneration of 
protoplasm from the reduction product formed in (C), with simul- 
taneous reductions, yielding alcohols, glycerol, and other products. 
The microbes concerned are divided according to the products 
formed in fermentation into eight groups, and the stages of decom- 
position allocated between these on the basis of the known data. 
This characterisation is in accordance with the natural is 


— 4 
\ 
st 
m 
h 
e- 
d 
it 
R, 
D5 
eS 
e. 
1e 
of 
ic 
n- 
at 
th 
ly 
ut 
e. 
nt 
in 
oy 
al. 
1g 
to 
to 
st 
or 
s. 
A 
de 
1, 
1g 
e, 


i. 1216 ABSTRACTS OF CHEMICAL PAPERS. 


Adjustment of pz of Culture Media under Sterile Conditions. 
L. M. CurisTENsEN and E. I. Futmer (Ind. Eng. Chem., 1925, 17, 
935).—The unit of apparatus consists of a 2-litre flask connected 
without stopcock to the burette. Air is admitted through soda- 
lime and U-tubes containing glass beads with just enough sulphuric 
acid to fill the bottom of the tube. A glass shield keeps out any 
organisms while the reagent is being added. Three such units are 
required (for acid, alkali, and water). The titration curve for the 
medium is found from the pg values with known amounts of acid 
and water, and the desired adjustment made. ([Cf. B., 1925, a 

D. G. H. 


Acetone-producing Organisms. G. J. Fow and V. 
SuBRAMANYAN (J. Indian Inst. Sci., 1925, 8 A, 71—83).—Spores of 
the acetone bacillus developed in maize culture, and preserved in 
sealed tubes, retain their vitality for at least 7 years. The organism 
grows best on cereal mashes, the insoluble vegetable protein of the 
grain being essential to its healthy metabolism. Post-fermentation 
changes in acidity and percentage of acetone are mainly due to 
bacterial activity. These organisms are widespread in nature and 
are associated especially with the presence of starch in seeds, tubers, 
or leaves. G. M. B. 


Mahua Flowers as Raw Material for the Acetone Ferment- 
ation Process. A. G. GoxHaLE (J. Indian Inst. Sci., 1925, 8 A, 
84—87).—Mahua flowers have been successfully fermented by the 
acetone process, and the optimum conditions have been determined 
in detail. [Cf. B., 1925, 777.] G. M. B. 


Bacterium Producing Ethyl Butyrate. C. Brpavtr and S$. 
BuiaiaGNan (Compt. rend. Soc. Biol., 1925, 92, 416—417; from Chem. 
Zentr., 1925, i, 2314).—A bacterium was isolated from pickling brine 
which resembled Bacillus faecalis alkaligenes. It produces ethyl 
butyrate in the presence of air. G. W. R. 


Fermentation Products of Mannitol-Forming Bacteria. 
H. R. Stizzs, W. H. Prererson, and E. B. Frep (J. Biol. Chem., 
1925, 64, 643—654).—-Four strains of mannitol-forming bacteria 
have been obtained from fermenting cereal infusions; when the 
pentoses were fermented the products were acetic and lactic acids. 
Mannitol was produced by all strains from levulose, by three of 
them from sucrose, and by two from raffinose, the other products 
being acetic and lactic acids, carbon dioxide, and (from raffinose) 
ethyl alcohol. Dextrose, galactose, and lactose were fermented 
in varying degrees to ethy! alcohol, carbon dioxide, and lactic acid ; 
the lactic acid in almost all cases was inactive. One of the strains 
was able to produce volatile acid from calcium lactate and slowly 
to decompose mannitol with production of acetic and lactic acids. 

' C. R. H. 


Possible Réle of Pyruvic Acid in Bacterial Growth. J. H. 
QuasTEL (Biochem. J., 1925, 19, 641—644).—Experimental 
evidence points to the probability that pyruvic acid or some very 
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closely allied substance derived from the compounds forming the 
source of nutritive carbon in the medium, is the first organic molecule 
entering into the protoplasmic synthesis of bacteria. 8.8. Z 


Dehydrogenations Produced by Resting Bacteria. II. 
J. H. QuasTeL and M. D. WuHetuam (Biochem. J., 1925, 19, 645— 
651).—A record is given of the behaviour of a number of amino- 
acids, sugars, and related substances in the presence of resting 
Bacillus coli as the activating source and of methylene-blue as the 
hydrogen acceptor. The relative reducing powers of some of the 
donators are tabulated. S. 8. Z. 


Dehydrogenations Produced by Resting Bacteria. III. 
J. H. QuasteL and W. R. Wooupripce (Biochem. J., 1925, 19, 
652—659).—Bacillus alkaligenes possesses feeble activating powers, its 
reducing action being greatest with formic, lactic, «- and $-hydroxy- 
butyric acids. It does not oxidise fumarates, malates, aspartates, 
nitrates, or chlorates. Its power of activating sugars is very slight. 
B. prodigiosus possesses powerful activating properties, which appear 
in the cases of fumarates, malates, and aspartates to be greater than 
those of B. coli. It activated all the sugars tested, its effects with 
sucrose, arabinose, and dulcitol being relatively weak. B. proteus 
is less powerful than B. prodigiosus or B. coli in activating 
fumarates, malates, or aspartates as hydrogen acceptors. The 
action on nitrates and chlorates is similar in all three organisms. 
Of the sugars tested only dextrose and levulose are activated to 


any extent. The mechanism in B. prodigiosus and B. proteus which 
activates fumarates, nitrates, and chlorates is thermolabile. 
8. 8. Z. 


Anaérobic Growth of Bacteria. J. H. QuasTen and M. 
STEPHENSON (Biochem. J., 1925, 19, 660—666).—Bacillus alkaligenes 
is incapable of anaérobic growth in the presence of nitrate or 
fumarate. B. proteus can grow anaérobically in the presence of 
nitrate and certain hydrogen donators, but not in the presence of 
fumarates and these donators; B. coli and B. prodigiosus can grow 
anaérobically on nitrate, fumarate, malate, or aspartate with 
glycerol (or in some cases lactate) as hydrogen donator. This 
points to the fact that anaérobic growth takes place when the 
organism is capable of activating some constituent of the medium 
as a hydrogen acceptor (see preceding abstract). S. S. Z. 


Sulphur Bacteria. L. G. M. Baas-Brecxine (Ann. Bot., 1925, 
39, 613—650).—An ecological study of communities of sulphur 
bacteria containing a large variety of forms. Endothiobacteria 
(t.e., forms which deposit soluble liquid sulphur inside the cells) 
need a certain amount of light and occur within 20 cm. of the surface 
in alkaline water containing hydrogen sulphide. They are almost 
independent of the salt concentration, which may vary from 0-05% 
to 7-5%, and of the oxygen content of the water. Evidence is given 
indicating that the hydrosulphide ion and not free hydrogen sulphide 
is used by these organisms as a source of energy. The mechanism 
of the formation of sulphur in the cells is discussed. O.'X. G. 
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Conversion of Sulphur into Sulphate by Micro-organisms 
of the Soil. G. Gurrronneau (Compt. rend., 1925, 181, 261— 
262).—By methods previously described (this vol., i, 766), the 
author has now obtained from soil cultures a micro-organism 
which is capable of transforming thiosulphates into sulphates. 
The new micro-organism has very little action on sulphur itself, 
whilst the organisms previously described are incapable of 
converting thiosulphate into sulphate. Where both organisms 
are present the final product is, however, sulphate, but in the 
presence of large quantities of ammonium succinate the conversion 
of thiosulphate into sulphate is inhibited, and the thiosulphate 
accumulates. R. B. 


Réle of Auxiliary Pigments in the Cyanophycee. A. 
RicuterR (Bull. Acad. St. Pétersbourg, 1916, [6], 1115—1128; from 
Chem Zentr., 1925, i, 2568—2569).—Phycocyanin and carotin in 
blue-green algze do not act as assimilators of carbon dioxide. 

G. W.R. 


Calcium Requirements of Alge and Fungi. O. Lorw (Biol. 
Zentr., 1925, 45, 122—125; from Chem. Zentr., 1925, i, 2312).— 
There is no sharp distinction between alge and fungi in their relation- 
ships to calcium. Certain of the lower alge can grow in the absence 
of calcium, whilst in the higher fungi a supply of calcium is necessary. 
Reagents, such as oxalates, which precipitate calcium are without 
harmful effect on organisms which do not require calcium. Certain 
fungi may grow vegetatively in the absence of calcium but require 
calcium for spore formation. G. W. R. 


Adrenaline Secretion during Starvation. 8S. Ocawa (Arch. 
exp. Path. Pharm., 1925, 107, 171—179).—The adrenaline secretion 
in rabbits is determined by means of the Trendelenburg frog prepar- 
ation on samples of blood taken, without anesthetic, from the vena 
cava in the neighbourhood of the suprarenal vein. The adrenaline 
content of the suprarenal glands is determined colorimetrically by 
means of mercuric chloride and sodium acetate. An increased 
adrenaline secretion is observed during the first few days of starv- 
ation, followed by a progressive diminution in the secretion accom- 
panied by a reduction in the adrenaline content of the ee - 


Product with Insulin Action. W. Stix (Z. physiol. Chem.., 
1925, 146, 143—146).—Formol titration, bromination, esterific- 


ation, etc. of an insulin solution were attempted with inconclusive 
results. P. W. C. 


Insulin. I. Is Insulin an Unstable Sulphur Compound? 
J.J. ABeEx and E. M. K. Gemine (J. Pharm. Exp. Ther., 1925, 25, 
423—448)—A commercial preparation, “Iletin” (Lilly), is 
repeatedly precipitated by pyridine from its aqueous or acetic acid 
solution. From the mother-liquors, by further fractionation, 
all but a trace of hypoglycemic activity can be removed, leaving 
about 35—40% of the total material. Crystalline amino-acids 
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and a very slightly active protein-like substance have been isolated. 
The substances insoluble in pyridine are then extracted with 90% 
henol, and the insulin is precipitated from the phenol solution by 
addition of excess of distilled water. The precipitate is dissolved 
in dilute acetic acid and reprecipitated by pyridine. Finally, it is 
several times dissolved in dilute acetic acid and precipitated by 
addition of saturated sodium chloride solution. The product so 
obtained is evaluated at 40 or more rabbit units per mg., whereas 
the original material was 8—12 units per mg. This active insulin 
is inactivated by boiling for a short time with 0-1.V-sodium carbonate, 
whereby the mode of combination of part, if not all, of the sulphur 
is altered, enabling it subsequently to be liberated by acid in the 
form of hydrogen sulphide. No ammonia is liberated by this 
treatment. The inert fractions obtained during the purification 
contain very little of this labile sulphur, the content of which appears 
to be directly proportional to the hypoglycemic activity. Phos- 
phorus is not a constituent of insulin. C. P.S. 


Distribution of Insulin in the Organs of Normal and 
Depancreatised Dogs. M. NorHmawn (Arch. exp. Path. Pharm., 
1925, 108, 1—63).—The organs of normal animals contain insulin 
identical in all respects with pancreatic insulin, but 2 to 5 days after 
depancreatisation the liver only contains insulin. The insulin 
in all organs other than the liver is therefore derived from the 
pancreas. The function of the hepatic insulin of the diabetic is 

ibly the conversion into glycogen of levulose, which is known 
to be metabolised by the diabetic. E. C.S. 


Variations in the Hydrogen-ion Concentration of the Blood 
under Different Conditions. I. Effect of Single Adminis- 
trations of Nutrient Substances. II. Effect of Insulin and 
other Organ Extracts. A. Gicon (Z. ges. erp. Med., 1925, 44, 
95—106; 107—115; from Chem. Zentr., 1925, 2315—2316).— 
I. The normal pg of the blood of healthy fasting men at rest is 
7-24—7-35. After drinking 1 litre of water while fasting, there 
was a marked decrease in the pg of the blood for at least 3 hrs., the 
urine showing a corresponding increase in pg. Administration of 
100 g. of dextrose or levulose caused a decrease in pg, after 10—30 
min. in the case of dextrose, later in the case of levulose. In both 
cases, the urine became slightly more acid. Caseinogen was without 
effect. Olive oil increased alkalinity. Hydrochloric acid rendered 
the blood more acid without affecting the reaction of the urine. 
The action of sodium hydrogen carbonate in raising pg is more 
marked in the urine than in the blood. Dextrose and levulose, 
both orally and subcutaneously, have similar effects in rabbits. 
Sucrose and physiological salt solution are without effect. Olive 
oil given subcutaneously raises the pg more markedly than when 
given orally. Oral administration of sodium hydrogen carbonate 
causes a marked rise in blood pz. 

II. Insulin administered to rabbits in doses insufficient to cause 
convulsions does not appreciably affect the pg of the blood. Larger 
doses cause a temporary increase in blood pg during the convulsions. 
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The acidifying effect of injections of dextrose or adrenaline is not 
observed after administration of insulin. Disodium hydrogen 


phosphate and sodium dihydrogen phosphate lower the pu of the © 


blood slightly and antagonise the effect of insulin on blood pg. 


Protein-free liver extract raises, whilst protein-free lung extract — 


lowers, the px of the blood. G. W. R. 
Biochemical Determination of Insulin. F. Wyss (Compt. 


rend., 1925, 181, 327—-328).—A method of determining the potency 5 
of insulin preparations based on certain chemical properties is _ 


suggested. 


Vitamin Content of Cortex limonis, B.P. 8S. G. WILLImortT 
and F. Woxss (Pharm. J., 1925, 115, 164—168).—Experiments 
with rats indicate that the ‘flavedo (outer rind) of lemon contains 
appreciable amounts of vitamin. B. F. 


Formation of Vitamin-A during Germination of Seeds. 


W. Srupp (Z. Biol., 1925, 83, 94—98)-—When wheat is allowed to | 


germinate and then dried by warming, the seeds contain no note- 


worthy amount of vitamin-A. If, however, animals, maintained 4 


on a diet causing keratomalacia, have germinated wheat added to 
their diet, they improve but do not increase in weight. It appears, 
therefore, that germination of wheat causes the production of enough 
vitamin-A to prevent keratomalacia, but not sufficient to increase 
the weight of the animal. P. W. C. 


Growth Factors. V. H. von and E. Erikson (Z. 
physiol. Chem., 1925, 146, 241—246).—Purified commercial glycerol, 


both before and after irradiation, was able to promote growth in " 
rats deprived of vitamin-A. It is thought that this result is due _ 
to the presence in the glycerol of an active substance derived from | 


the original fat and not destroyed in the process of preparation. 


Samples of irradiated ivory-nut oil, when kept in stoppered q 
dark-walled flasks, retained most of their growth-promoting activity _ 
Cc.R.H. 


for 3—4 months. 


Jendrassik Reaction for Vitamin-B. N. Brzssonorr (J. s 
Biol. Chem., 1925, 64, 589—590). V. E. Levine (ibid., 591—593).— 


Polemical (cf. Bezssonoff, A., 1924, i, 588; Levine, this vol. i., 108). 
C. R. H. 


Basal Vitamin-B-free Diet of Drummond and Watson. 
A. L. Bacnaracu (Biochem. J., 1925, 19, 638—640).—If the lemon 


juice is eliminated from the above diet, cessation of growth is _ 


secured in about 7 days. 8. S. Z. 


Blood-sugar Levels of Rats Fed with Complete Diets and 
Diets Deficient in Vitamin-B. P. EccLeron and L. Gross 


(Biochem. J., 1925, 19, 633—637).—The rate of absorption of § 


dextrose from the alimentary tract is unaffected by vitamin-B 


deficiency. The elimination of vitamin-B from the diet of the rat : 


causes a gradual removal of glycogen from the liver. S. 8S. Z. 


Antiscorbutic Fraction of Lemon Juice. III. 8. 8. Ziva | 
(Biochem. J., 1925, 19, 589—594).—Unlike basic lead acetate, which : 
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precipitates the antiscorbutic factor from lemon juice quantitatively, 
normal lead acetate does not precipitate it at all. The behaviour 
of these two precipitating reagents towards the antiscorbutic factor 
in swede juice is the same as to that in lemon juice. Small quan- 
tities of amino and amide nitrogen are present in certain concentrated 
antiscorbutic fractions. They, however, form only a part of the 
total nitrogen content, which is of the order of 1—2 mg.%. 
There is no connexion between the amide nitrogen and the anti- 
scorbutic activity of lemon juice. 8. 8. Z. 


Vitamin Deficiency and Pernicious Anemia. N. R. Duar 
(Chem. Zelle Gewebe, 1925, 12, 225—227).—Pernicious anzmia is 
thought to be due to deficiency of vitamin-B and -C. E. C. 8. 


Formation of Vitamin-D in Germinating Seeds. W. Stepp 
(Z. Biol., 1925, 83, 99—101).—A series of experiments, similar to 
those already described (cf. i., 1221), indicate that vitamin-D is not 
formed during the germination of seeds. yr. w. & 


Effect of Wounding on the Respiration of Plants. W. 
PaLLADIN (Bull. Acad. Sci. St. Pétersbourg, 1917, [6], 1507—1514; 
from Chem. Zentr., 1925, i, 2567).—Stems of cactus, peas, and bulbs 
of Amaryllis vittata develop more carbon dioxide after being cut. 
The respiration of cactus stems and pea seeds which have been 
frozen and thawed is also increased by wounding. Injury thus 
increases the amount of the respiratory enzymes. Potatoes contain 
more solanine after being wounded. Respiration of the roots of 
carrots is scarcely increased by wounding. Freezing results in the 
formation of dark colouring matters. As chromogens exert an 
adverse effect on respiration, the observed inhibitory effect of 
freezing on the respiration of carrot roots may be understood. 
Injury thus increases respiratory ferments, hydrogen acceptors 
(chromogens), and stimulators (solanine). G. W. R. 


Development and Distribution of Chlorophyll in Roots of 
Flowering Plants Grown in the Light. D. PowrLt (Ann. 
Bot., 1925, 39, 503—513).—The roots of most plants, when grown 
in water or culture solution exposed to bright light, develop chloro- 
phyll. The particular group of cells in which chlorophyll appears 
varies in different species but is constant for a given species. The 
distribution of the plastids is not affected by illumination. In the 
case of Pisum sativum, conditions which favour assimilation in the 
shoot also favour development of chlorophyll in the root. C.T.G. 


Diurnal Changes in Acidity of Bryophyllum calycinum. 
F. G. Gustarson (J. Gen. Physiol., 1925, 7, 719—728).—Parallel 
changes are observed in the hydrogen-ion concentration and in 
the total (titratable) acidity of the juice expressed from Bryo- 
phyllum calycinum at different times of the day. There is a shift 
towards the alkaline side during the hours of daylight, with a return 
to the original state during the night. The decrease in acidity is 
most marked on bright days, whilst in darkness the acidity increases 
for the first few days. After this, the total acidity slowly diminishes, 
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The acidifying effect of injections of dextrose or adrenaline is not 
observed after administration of insulin. Disodium hydrogen 
phosphate and sodium dihydrogen phosphate lower the pg of the 
blood slightly and antagonise the effect of insulin on blood pg. 
Protein-free liver extract raises, whilst protein-free lung extract 
lowers, the pq of the blood. G. W. R. 


Biochemical Determination of Insulin. F. Wyss (Compt. 


rend., 1925, 181, 327—-328).—A method of determining the potency 


of insulin preparations based on certain chemical properties is 
suggested. L. F. H. 


Vitamin Content of Cortex limonis, B.P. S. G. WiLimort 
and F. Woxss (Pharm. J., 1925, 115, 164—168).—Experiments 
with rats indicate that the flavedo (outer rind) of lemon contains 
appreciable amounts of vitamin. B. F. 


Formation of Vitamin-A during Germination of Seeds. 


W. Stepp (Z. Biol., 1925, 83, 94—98).—When wheat is allowed to | 


germinate and then dried by warming, the seeds contain no note- 
worthy amount of vitamin-A. If, however, animals, maintained 
on a diet causing keratomalacia, have germinated wheat added to 
their diet, they improve but do not increase in weight. It appears, 
therefore, that germination of wheat causes the production of enough 


vitamin-A to prevent keratomalacia, but not sufficient to increase | 


the weight of the animal. &. 


Growth Factors. V. H. von Ever and E. Erikson (Z. 
physiol. Chem., 1925, 146, 241—246).—Purified commercial glycerol, 


both before and after irradiation, was able to promote growth in — 


rats deprived of vitamin-A. It is thought that this result is due 


to the presence in the glycerol of an active substance derived from | 


the original fat and not destroyed in the process of preparation. 


Samples of irradiated ivory-nut oil, when kept in stoppered : 
dark-walled flasks, retained most of their growth-promoting activity | 


for 3—4 months. C. R. H. 
Jendrassik Reaction for Vitamin-B. N. Brzssonorr (J. 


Biol. Chem., 1925, 64, 589—590). V. E. Levine (ibid., 591—593).— | 


Polemical (cf. Bezssonoff, A., 1924, i, 588 ; Levine, this vol. i., 108). 
C. R. H. 


Basal Vitamin-B-free Diet of Drummond and Watson. 


A. L. BacHaracn (Biochem. J., 1925, 19, 638—640).—If the lemon | 


juice is eliminated from the above diet, cessation of growth is 
secured in about 7 days. 8. 8. Z. 


Blood-sugar Levels of Rats Fed with Complete Diets and © 
Diets Deficient in Vitamin-B. P. EacLeton and L. Gross | 


(Biochem. J., 1925, 19, 633—637).—The rate of absorption of 


dextrose from the alimentary tract is unaffected by vitamin-B _ 
deficiency. The elimination of vitamin-B from the diet of the rat _ 


causes a gradual removal of glycogen from the liver. S. S. Z. 


Antiscorbutic Fraction of Lemon Juice. III. 8S. 8. 


(Biochem. J., 1925, 19, 589—594).—Unlike basic lead acetate, which — 
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precipitates the antiscorbutic factor from lemon juice quantitatively, 
normal lead acetate does not precipitate it at all. The behaviour 
of these two precipitating reagents towards the antiscorbutic factor 
in swede juice is the same as to that in lemon juice. Small quan- 
tities of amino and amide nitrogen are present in certain concentrated 
antiscorbutic fractions. They, however, form only a part of the 
total nitrogen content, which is of the order of 1—2 mg.%. 
There is no connexion between the amide nitrogen and the anti- 
scorbutic activity of lemon juice. 5. 8. Z. 


Vitamin Deficiency and Pernicious Anemia. N. R. Duar 
(Chem. Zelle Gewebe, 1925, 12, 225—227).—Pernicious anzemia is 
thought to be due to deficiency of vitamin-B and -C. E. C. 8. 


Formation of Vitamin-D in Germinating Seeds. W. Stepp 
(Z. Biol., 1925, 83, 99—101).—A series of experiments, similar to 
those already described (cf. i., 1221), indicate that vitamin-D is not 
formed during the germination of seeds. es We 


Effect of Wounding on the Respiration of Plants. W. 
PatLaDIN (Bull. Acad. Sci. St. Pétersbourg, 1917, [6], 1507—1514; 
from Chem. Zentr., 1925, i, 2567).—-Stems of cactus, peas, and bulbs 
of Amaryllis vittata develop more carbon dioxide after being cut. 
The respiration of cactus stems and pea seeds which have been 
frozen and thawed is also increased by wounding. Injury thus 
increases the amount of the respiratory enzymes. Potatoes contain 
more solanine after being wounded. Respiration of the roots of 
carrots is scarcely increased by wounding. Freezing results in the 
formation of dark colouring matters. As chromogens exert an 
adverse effect on respiration, the observed inhibitory effect of 
freezing on the respiration of carrot roots may be understood. 
Injury thus increases respiratory ferments, hydrogen acceptors 
(chromogens), and stimulators (solanine). G. W. R. 


Development and Distribution of Chlorophyll in Roots of 
Flowering Plants Grown in the Light. D. PowrLt (Ann. 
Bot., 1925, 39, 503—513).—The roots of most plants, when grown 
in water or culture solution exposed to bright light, develop chloro- 
phyll. The particular group of cells in which chlorophyll appears 
varies in different species but is constant for a given species. The 
distribution of the plastids is not affected by illumination. In the 
case of Pisum sativum, conditions which favour assimilation in the 
shoot also favour development of chlorophyll in the root. C.T.G. 


Diurnal Changes in Acidity of Bryophyllum calycinum. 
F. G. Gustarson (J. Gen. Physiol., 1925, 7, 719—728).—Parallel 
changes are observed in the hydrogen-ion concentration and in 
the total (titratable) acidity of the juice expressed from Bryo- 
phyllum calycinum at different times of the day. There is a shift 
towards the alkaline side during the hours of daylight, with a return 
to the original state during the night. The decrease in acidity Ss 
most marked on bright days, whilst in darkness the acidity increases 
for the first few days. After this, the total acidity slowly diminishes, 
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although the pg remains almost constant. Temperature and the 
presence of oxygen appear to be of minor importance. The changes 
only take place in the living plant, and the acidity of the expressed 
juice does not alter on keeping, or even on boiling. H. P. M. 


Plant Yield and Intensity of External Factors—Mitscher- 
lich’s ‘‘ Wirkungsgesetz.'' G. E. Brices (Ann. Bot., 19235, 
39, 475—502).—A criticism of Mitscherlich’s treatment of the data 
used in formulating his law expressing the relation between plant 
yield and the intensity of the external factors governing growth. 
In the case of manures, the exact intensity of the factor (x) cannot 
be measured directly, since there is a certain quantity in the seed 
and in the soil, and the crucial data giving the yields for very small 
values of x are missing and difficult to obtain. With the figures 
actually available, the agreement of calculated and observed results 
has little significance, and various values can be assigned to the 
* Wirkungsfaktoren ”’ which will give figures agreeing fairly closely 
with the experimental data. The results can also be fitted with 
equations of a quite different type from that adopted by Mitscher- 
lich. Further, the evidence for the assumption that the relationship 
between yield per pot and the intensity of an external factor is 
independent of the number of plants per pot is inadequate; it is 
probable also that errors occur in eliminating extra plants from 
pots after germination. The application of Mitscherlich’s equation 
in conjunction with the results of pot-culture experiments to the 
determination of the effect of the addition of manure in the field 
is inadmissible, since the range of the roots and the amount of 
nutrients available in the field are unknown. The attempt to 
formulate a law of plant yield based on our present knowledge can 
have little physiological significance. GC. = &. 


Formation of Starch from Arabinose by Plants. M. 
PoLonovskI and F. Morvitiez (Compt. rend. Soc. Biol., 1925, 92, 
443—445 ; from Chem. Zentr., 1925, i, 2312—2313).—Bean seedlings 
and colourless potato shoots were, after sterilisation, placed in 
nutrient solutions (Sachs) to which O—5% of arabinose and dextrose, 
respectively, were added. The solutions were aérated with air 
free from carbon dioxide. The experiments were carried out 
partly in light and partly in darkness and showed that whilst neither 
dextrose nor arabinose sufficed for normal nutrition, yet varying 
amounts of starch were formed from arabinose. The greatest 
formation of starch occurred in the dextrose solutions. G. W. R. 


Decomposition of Oxalic Acid by Plants. W. Pa.iapIN and 
E. Lovrscutnovskagsa (Bull. Acad. Sci. St. Pétersbourg, 1916, [6], 
937—948; from Chem. Zentr., 1925, i, 2567—2568).—The decom- 
position of oxalic acid by wheat meal and wheat bran, respectively, 
was determined by measuring the amount of carbon dioxide formed. 
Oxidation is more energetic by the latter, which also decomposes 
neutral potassium oxalate. When the oxygen of the air is replaced 
as hydrogen acceptor by methylene-blue, oxidation of oxalic acid 
no longer occurs. Atmospheric oxygen cannot be replaced by 
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potassium nitrate, formate, or hydrogen peroxide. Among reducing 
agents, resorcinol first increases and then decreases oxidation of 
oxalic acid. Pyrogallol and quinol strongly inhibit oxidation. 
The inhibition by reducing agents is attributed to their effect on 
peroxydase. Emulsin has a slightly favourable effect. No 
oxidation is effected by an aqueous extract of bran. The action 
of zymin is inhibited by oxalic acid. The respiration of the wheat 
embryo is unaffected by neutral potassium oxalate. G. W. R. 


Absorption of Ultra-violet Light by Plants. W. PaLLapINn 
and E. Htssenet (Bull. Acad. Sci. St. Pétersbourg, 1917, [6], 1007— 
1036; from Chem. Zenir., 1925, i, 2569).—Aqueous acid extracts 
from etiolated roots and stems show a very weak absorption of 
ultra-violet light. The extracts from flowers and from etiolated 
leaves show an appreciable absorption. G. W. R. 


Behaviour of the Alkaloids of Alkaloid-containing Seeds 
during Germination. T. SaBaLitscHKa and C. JUNGERMANN 
(Pharm. Zentr., 1925, 66, 474—477, 501—506).—A diffusion of 
alkaloids from the seeds of Lupinus luteus, Datura stramonium, 
Trigonella feenum grecum, and Strychnos nux vomica during germin- 
ation under normal conditions does not take place but occurs only 
when the amount of water for germination is so large as to be 
injurious to the seed. Alkaloids cannot be regarded either during 
germination or in the growing plant primarily, if at all, as a means 
of protection. 


Dynamics of Assimilation of Potassium [by Plants] from 
Mineral Silicates. J. M. Doprescu-CLuy (Chem. Erde, 1925, 
2, 83—102).—Applying the methods and formula worked out by 
Mitscherlich to studies of the relative availability to plants of the 
potassium in various mineral silicates, it was found that the use of 
water saturated with carbon dioxide as a solvent gave figures 
which were in direct disagreement with the results of pot experi- 
ments with the same minerals. When, however, dilute hydro- 
chloric acid was used as the solvent, the figures obtained agreed well 
with the vegetation experiments. The four minerals—biotite, 
phonolith, muscovite, and orthoclase—are in the order named in 
regard both to the solubility of the potassium present in hydrochloric 
acid and to its availability to plants, the difference in these respects 
between biotite and orthoclase being very marked. The more 
weathered the mineral, the greater is the facility with which the 
potassium can be assimilated. Water saturated with carbon 
dioxide is very suitable for work on the availability of phosphoric 
acid, but it is not to be expected that the same solvent should be 
equally applicable to the study of other plant nutrients. C. T. G. 


Carbon Dioxide Content of the Soil Air as a Factor in the 
Absorption of Inorganic Elements by Plants. F. W. Parker 
(Soil Sci., 1925, 20, 3944; cf. A., 1924, i, 811).—Neither addition 
of carbon dioxide to the soil air nor its removal (by continuous 
aspiration) appreciably affected the yield of oats, rape, or crimson 
clover grown in pots. In the absence of phosphatic fertiliser, the 
uu2 
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phosphorus content of the plants was slightly increased by addition 


of carbon dioxide, but there was no indication of any increase in: 


the availability of added rock phosphate. The treatments did not 
influence either the calcium or total ash content of the plants, 
except in the case of oats, where addition of carbon dioxide increased 
and its removal decreased the percentage of ash. C. T. G. 


Anthocyanins. P. M. Nrxrrorovsxi (Z. physiol. Chem., 1925, 
146, 91—97).—A reaction claimed to be specific for anthocyanins 
is described and employed for their classification. Aqueous alcoholic 
(50%) extracts of anthocyanins from a large number of wild and 
garden flowers give with 0-5—5% aluminium chloride solution a 
red or blue colour, the difference in colour being apparently deter- 
mined by the number of free hydroxyl groups in the res. 


_ Chemical Composition of the Bark of the Purgative Buck- 
thorn (Rhamnus cathartica, L.). M. Bripet and C. CHaravx 
(Ann. Chim., 1925, [x], 4, 79—120).—A full account of work already 
published (this vol., i, 621, 636, 690). S. K. T. 


Constituents of the Marking Nut: ‘‘ Semecarpus anacar- 
dium,"’ Linn. D.S. Narpu (J. Indian Inst. Sci., 1925, 8 A, 129— 
141).—Extraction of the pericarp of this nut with light petroleum 
yields 9-2% of a corrosive oil containing pyrocatechol, a new phenol 
anacardol, (di33 0-9693, n> 1-5078, picrate, m. p. 100—101°), 
to which the corrosive properties are due, and two phenolic acids, 
C,,H,;0,°CO,H, m. p. 196—200° (barium salt insoluble, pentabromo 
derivative, m. p. 160—161°), and C,,H,,0,°CO,H, m. p. 210—215° 
(barium salt soluble). The fined oil from the kernels of the nut 
resembles that from cashew-kernels. G. M. B. 


Seeds of Mercurialis. P. Giuttot (J. Pharm. Chim., 19235, 
[viii], 2, 129—131).—The following is the percentage composition 
of the seeds of Mercurialis annua, L., M. perennis, L., and M. 
tomentosa, L., respectively: water, 6-8, 8-58, 6-72; fat, 38-05, 
26-45, 35-62; proteins, 13-55, 19-43, 15-25; cellulose, 31-91, 39-55, 
33-13; reducing sugar, 0-09, 0-30, 0-07; hydrolysable sugar, 1-29, 
1-49, 0-97; starch, 0-39, 0-01, 0°97; ash, 7-92, 4-10, 8-24. The 
seeds give, on pressing or extraction with light petroleum, oils 
resembling linseed oil in composition. [Cf. B., 1925, 813.] 


Cereals. IV. Amino-acids and Polypeptides in the 
Ungerminated Rye Kernel. S. L. Jopip1 and J. G. WANGLER 
(J. Agric. Res., 1925, 30, 989—994).—Polypeptides and amino- 
acids occur in the ungerminated rye kernel. Since the ungermin- 
ated kernels of wheat, oats, and maize also contain these substances, 
it is suggested that they are normal constituents of the ungerm- 
inated kernel of other cereals such as rice, sorghum, etc. 


O. .O. 


Unpleasant Taste of Radix primule, L. Korver and M. 
Brauner (Arch. Pharm., 1925, 263, 424—430).—There is a sub- 
stance or mixture of substances in the root of Primula veris and 
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P. elatior, distinct and separable from saponin, and responsible for 
the unpleasant taste of the root. G. M. B. 


Proteins of Bark of Locust Tree (Robinia pseudacacia). I. 
es Associated with the Proteins; Composition and 
Properties of the Albumin. D. B. Jonzs, C. E. F. Gersporrr, 
and O. MoELLER (J. Biol. Chem., 1925, 64, 655—671).—Successive 
extractions of the dried inner bark of the common locust tree 
with water, 10% sodium chloride, 70° alcohol, and 0-5% sodium 
hydroxide removed 65% of the total nitrogen. For the preparation 
of the proteins, the material was extracted with 10% sodium 
chloride to which was added sufficient sodium hydroxide to keep the 
reaction neutral; from the filtered solution there was precipitated 
by dialysis a globulin and from the filtrate from the latter, by half- 
saturation with ammonium sulphate, an albumin, the yields being 
1:38% and 2-52%, respectively, of the original material. The 
globulin preparations had the power of hydrolysing amygdalin 
and carbamide. The purified albumin has C 54-52%, H 6-83%, 
N 14-77%, S 08%; arginine 4-39, histidine 1-74, lysine 5-45, 
cystine 1-37, tyrosine 6-27, tryptophan 4-18, aspartic acid 7-72, 
and glutamic acid 4-48%; it is precipitated by 44% saturation 
with ammonium sulphate and is coagulated on heating at 62—63°. 
C. R. H. 


Proteins of the Cotton Seed. D. B. Jones and F. A. Csonxa 
(J. Biol. Chem., 1925, 64, 673—683).—Pulverised cotton-seed meal 
was extracted first with benzene to remove fats, then with 10% 
sodium chloride, and finally with 0-2 sodium hydroxide; the 
latter extract contained a small amount (0:73% of the meal) of 
a glutelin. From the sodium chloride extract there separated, 
on heating, two distinct precipitates, at 62° and at 85°, which, 
however, appeared to be of identical composition, and yielded 
an ash containing 57-29% P,0;. By 23% saturation of the 
sodium chloride extract with ammonium sulphate a precipitate 
of «-globulin was produced ; the mother-liquor from this was diluted 
and treated with ammonium sulphate to 74% saturation, which 
gave a precipitate of 8-globulin; the «-globulin coagulated at 
95—97°, the $-globulin at 92—93°; no marked difference in the 
nitrogen distribution could be observed between the two specimens. 
By treatment with alcohol of the mother-liquors obtained in the 
purification of the globulins by dialysis there was precipitated a 
protein containing 16-57% of a pentose. No evidence of the 
presence of a nucleic acid in the cotton-seed meal was — 

C. R. H. 


Pectic Substance in Beech Wood. M. H. O'Dwyer (Biochem. 
J., 1925, 19, 694—696).—A pectic substance corresponding with 
pectic acid was obtained from beech wood by extraction with hot 
dilute ammonium oxalate and precipitation with hydrochloric acid. 
There is evidence that this substance is not confined to the tertiary 
layer in the cell-wall. S. 8S. Z. 
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Pectic Substances of Plants. III. Nature of Pectinogen 
and its Relation to Pectic Acid. F. W. Norris and S. B. 
ScHRYVER (Biochem. J., 1925, 19, 676—693).—Pectinogen is 
obtained by extracting the cell-wall substance with warm 0-5% 
ammonium oxalate or oxalic acid. Its composition, especially with 
regard to methoxyl content, varies considerably. The influence 
of the source, the extractive, and the period of extraction on the 
product have been studied. The shorter the period of extraction 
the more nearly does the composition of the resulting pectinogen 
correspond with that of pectinogen as it occurs in the cell-wall, 
although the yield is not theoretical. Alkalis such as lime-water 
convert pectinogen into pectic acid, which is precipitated. In 
addition to methyl alcohol, a substance similar to hemicellulose is 
found in the alkaline filtrate. The composition of this substance is 
not constant. Substances of the general type described as hemi- 
celluloses may also be obtained by direct extraction of the cell-wall 
substance with sodium hydroxide or by similar treatment after 
extraction of pectinogen. It is concluded that pectinogen occurs 
in the plant as a methylated pectic acid in loose combination 
with metallic ions such as calcium, and that it has one of its four 
carboxyl groups unmethylated. 8. 8. Z. 


Toxins. II. Crotin. P. Karrer, F. WEBER, and J.vAN SLOOTEN 
(Helv. Chim. Acta, 1925, 8, 384—392; cf. A., 1924, i, 690).—The 
extraction from croton seeds and purification of crotin are described. 
The results of experiments on the hemolysing power of the toxin 
towards rabbit-blood-corpuscles and on its agglutinating power 
towards those of sheep are given. Positive results under the con- 
ditions employed were obtained in each case, in a preparation made 
from 5 c.c. of blood with 0-01 mg. of toxin. The adsorbing capacities 
of kaolin, basic aluminium sulphate, and aluminium hydroxide for 
crotin were studied by investigation of the hemolysing and agglutin- 
ating power of the recovered adsorbates. Kaolin adsorbs only a 
very small quantity of a less toxic constituent. Basic aluminium 
sulphate and aluminium hydroxide adsorb the more toxic constituents. 
Attempts to concentrate the hemolysing and agglutinating principle 
by fractional adsorption failed to give a product of power equal to 
that of the original crotin. A complete analysis by the methods of 
Dakin, Hausmann, and Van Slyke of the amino-acids after hydrolysis 
of the protein is given. M. J. 


Decay of the Xylem of the Apple caused by Polystictus 
versicolor, Fr. R. G. Smita (Phytopathology, 1924, 14, 114— 
118).—All the constituents except lignin are attacked, the reductions 
being greatest in the alcohol-soluble non-sugars, hexosan- yielding 
hemicelluloses, cellulose, and starch. CHEMICAL ABSTRACTS. 


Detection of Small Quantities of Lactic Acid in Fruit 
[Tomato] Juice as Calcium Lactate. A. BoRNTRAGER.—(See 
ii, 1007.) 
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Effect of Concentrated Solutions of Poisons on Plant Cells. 
W. ArzicHovski and O. ScHELJAKIN (Bull. Acad. Sci. St. Pétersbourg, 
1916, [6], 1043—1062; from Chem. Zentr., 1925, i, 2569)—When 
preparations of the leaves of Begonia rex are immersed in different 
acids of strength varying from saturation to 0-125N, the cell proto- 
plasm contracts into one or more spheres but again fills the cells 
when the preparations are placed in water. The more often 
alternate immersion in acids and water is repeated, the less injurious 
is the effect of the acids. The least injurious acids are sulphuric, 
hydrochloric, and phosphoric acids, followed by acetic, oxalic, and 
citric acids. Nitric and chromic acids are more injurious. No 
plasmolysis is produced by silver nitrate but a precipitate is formed 
with the cell sap. Copper salts cause plasmolysis and precipitation ; 
formaldehyde, calcium chloride, potassium nitrate, and sodium 
nitrate cause plasmolysis only. The cells are killed by — 


Predominance of Activity of Anaérobic Nitrogen-fixing 
Bacteria in the Soil. G. Trurraut and N. Brezssonorr (Compt. 
rend., 1925, 181, 165—167).—In comparative experiments, in which 
(i) air or (ii) nitrogen only was supplied to suspensions of soil in 
dextrose solution containing calcium carbonate to neutralise the 
soil acidity, with or without addition of mineral food, the fixation of 
nitrogen was found to be nearly twice as much in anaérobic as in 
aérobic conditions. The rdle of Azotobacter and other aérobic 
nitrogen-fixers has probably been exaggerated in the past (cf. also 
Winogradsky, A., 1894, ii, 200). C. H. 


Adsorption of Dyes by Soils. J. A. WiLkrnson and W. 
Horr (J. Physical Chem., 1925, 29, 808—815).—The adsorption of 
dyes by soils and clays has been studied in acid and in alkaline 
solutions. The effect of the presence of acid and alkali on the 
adsorption of acid and basic dyes is similar to that observed in the 
dyeing of fibres (cf. Bancroft, A., 1914, ii, 178, 250, 436). Evidence 
of base exchange between the dyes and the basic elements in the soil 
was obtained. F. G.S. 


Use of the Quinhydrone Electrode for Determination of 
Pa in Soils. C. Briovux and J. Pren (Compt. rend., 1925, 181, 
141—143).—The quinhydrone electrode (Biilmann, A., 1924, i, 819) 
has considerable advantages over the hydrogen electrode in sim- 
plicity and rapidity, and for most soils it is equally accurate (cf. 
Christensen and Jensen, Int. Mitt. Bodenkunde, 1924, 14, 1—26). 
Discrepancies, due possibly to interaction between soil constituents 
and the quinhydrone, are observed with certain soils, but these 
disappear when the soil suspensions are previously centrifuged, 
except in 3 of the 37 soils examined. The pg values are in all cases 
slightly higher than by the hydrogen electrode, since the rapidity 
of the determination diminishes the diffusion of potassium chlaride 
into the soil suspension. C. H. 
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Influence of the Soil Reaction on Absorption of Phosphorus 
and of Potassium in Presence of Various Phosphatic Manures. 
A. Nemec and M. Gracanin (Compt. rend., 1925, 181, 194—196).— 
The amounts of phosphorus and of potassium absorbed by seedlings 
of rye from soils of py 5-0, 6-2, and 7-1 containing various phosphates 
are larger for the more acid soil. The actual amounts absorbed are 
greatest with a superphosphate present. G. M. B. 


Heat of Wetting of Soils Dried at Different Temperatures 
and the Force with which Soils Absorb Water. G.J. Bouyovcos 
(Soil Sci., 1925, 20, 67—72).—The heat of wetting of soils increases 
with the temperatures at which they are dried, reaching a maximum 
in soils dried at about 107°. The amount of moisture which is 
effective in producing the heat of wetting is small (1-4—12-1%), 
and of this only a very small part, driven off at 107°, is responsible 
for the greater part of the heat evolved. Assuming the heat of 
wetting to be due mainly to adsorption and compression of the water 
film, the force of adsorption can be calculated and amounts to a very 
high value. C. T. G. 


Factors Influencing the Heat of Wetting of Soil Colloids. 
G. J. Bouyoucos (Soil Sci., 1925, 19, 477—482; cf. this vol., i, 348). 
—When the colloidal material extracted from soil is ignited, it no 
longer evolves any heat on wetting, even when ground finely enough 
to stay in suspension in water for 24 hrs. This is also the case with 
ferric hydroxide and silica gels. It is suggested that the reactivity 
of soil colloids is a function not only of size of particles, but also of 
the physical condition. The wide variations in the heat of wetting 
of the colloids in different soils may be partly accounted for by the 
extent to which decomposition has proceeded and the consequent 
condition of the surface of the particles, whether porous, smooth, or 
vitrified. There is also some evidence of a relationship between 
heat of wetting of soil colloids and their chemical composition. 
Heat of wetting is probably “a manifestation of the water under- 
going a change in its state of aggregation, possibly from a liquid to 
a solid or semi-solid phase.”’ C. T. G. 


Clays as Soil Colloids. A. F. JosepH (Soil Sci., 1925, 20, 
89—94).—By repeated centrifuging and shaking, practically the 
whole of the clay fraction of soils was obtained in the colloidal 
condition. Thus the inorganic colloid content of most soils is 
apparently identical with the clay content, as determined by 
mechanical analysis. There is a satisfactory correlation between 
the chemical composition and the properties of clays of diverse 
origins, the data given being the silica-alumina ratio, the “ imbi- 
bitional ” water- holding capacity (cf. Fisher, A., 1924, i, 819), and 
the rate of evaporation, measured by Keen’s method (cf. J. Agric. 
Sci., 1914, 6, 456). C.F. G. 
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‘Cracking ’’ of Paraffins. A. (Fuel, 
- 1925, 4, 430—440).—-Decomposition of ethane begins at 550°, the 
main products being methane and ethylene. At higher temper- 


- ' atures, the ethylene is hydrogenated, yielding methane, and at the 

same time decomposes slightly to hydrogen and carbon. Aromatic 
compounds are formed between 700° and 850° by polymerisation 
of ethylene; methane itself decomposes into its elements above 


850°. At no period is acetylene present in any appreciable quantity, 
of FE nor does it play an important part in the decomposition reactions. 
er A. C. M. 

ry ; Petroleum. II. Action of Sodium Hypochlorite on 


Sulphur Compounds of the Types found in Petroleum 
Distillates. 8S. F. Brrcw and W. S. G. P. Norris (J. Chem. Soc., 
1925, 127, 1934—1944)—-Dilute hypochlorite solutions containing 
no free alkali oxidise quantitatively organic sulphides to sulphones, 
disulphides to sulphonic and sulphuric acids, and mercaptans to 
sulphonic acid, disulphide, and sulphuric acid. Hydrogen sulphide 
is oxidised with precipitation of sulphur and formation of some 
sulphuric acid, but thiophen and sulphur remain unattacked. 
B. W. A. 


Method and Laboratory Apparatus for Dehydrating Alcohol. 
H. Guinot (Bull. Soc. chim., 1925, [iv], 37, 1008—1013).—An 
apparatus is described which is capable of yielding 1 litre per hr. 
of anhydrous alcohol from 95° alcohol. The alcohol (1-5 litres) 
is distilled from a 3-litre flask surmounted by a fractionating 
column of 6 cm. internal diam. carrying 30 plates 2-6 mm. apart, 
and a condenser, both of which are connected by cocks with the 
dehydrator. At first, the condensed liquid is caused to flow back 
to the top of the fractionating column and benzene is delivered 
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into the column, near the top, in portions of 50 c.c. When the 
e ff temperature at the top of the column remains steady at 65°, corre- 
ul sponding with the b. p. of a ternary mixture of constant com- 
is position, the distilled liquid is run into the dehydrator, which is 
y filled with glass Raschig rings, and traversed by a counter-current of 
n potassium carbonate solution (d 1-542) at the rate of about 340 c.c. 
e per hr. About 1360 c.c. of the ternary mixture flows through the 
i- dehydrator in the same time, and the issuing liquid is delivered to 
d the top of the column. As soon as a thermometer placed 6 plates 
. above the flask shows a slight fall in temperature (2°), the benzene 


delivery is stopped and hydrated alcohol fed into the column at 

the desired rate, whilst absolute alcohol distils from the flask by a 

second tube. The pressure in the distilling flask is regulated by a 

small manometer. An increase in the rate of feed decreases slightly 
VOL. CXXVIII. i. 
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the strength of the alcohol obtained; at 2 litres per hr. the strength 
of the alcohol is 99-6%. R. B. 


Chloro-ethers. II. Preparation of Some New Chloro- 
ethers and Alkoxymethyl Esters. J. W. Farren and H. R. 
Fire [with F. E. Cuark and C. E. Gartanp] (J. Amer. Chem. Soc., 
1925, 47, 2419—-2423).—In continuation of earlier work (A., 1917, 
i, 316), the following chloro-ethers have been obtained in yields 
of 50—85°% by a modification of Wedekind’s method (A., 1903, 
i, 456), in which the hydrogen chloride was removed by a current 
of hydrogen at the end of the reaction and the ether distilled in a 
current of the same gas: chloromethyl ethyl ether, b. p. 81—82°, 
d? 1-0263, n 1-0282; chloromethyl isopropyl ether b. p. 97—98°, 
d? 0-9790, n 1-4592 (cf. Stappers, A., 1905, i, 261); chloromethyl 
sec.-butyl ether, b. p. 121—123°, d? 0-9751, m 1-4205; cyclohexyl 
chloromethyl ether, b. p. 183—185°, d? 1-0432, n 1-4713, and chloro- 
methyl ®-chloroethyl ether, b. p. 145—147°, d? 1-2817, n 1-4952. 
Some of the s-dichlorodimethy| ether is also formed in the reaction, 
but tends to revert to chloromethyl alcohol, in accordance with 
the ready hydrolysis of «-chloro-ethers. With the sodium salts of 
fatty acids, these chloromethyl ethers give the corresponding alkoxy- 
methyl esters in yields of 60—90%. The following esters are 
described: ethoxymethyl formate, b. p. 114—116°, d? 1-0343, 
n 1-3900; ethoxymethyl acetate, b. p. 128—129°, d? 0-9932, n 1-3903 ; 
ethoxymethyl propionate, b. p. 145—146°, d? 0-9711, n 1-4000; 
ethoxymethyl butyrate, b. p. 160—162°, d? 0-9656, n 1-4050; iso- 
propoxymethyl formate, b. p. 124—126°, d? 1-0000, n 1-3910; 
isopropoxymethyl acetate, b. p. 133—135°, d? 0-9502, n 1-3890; 
isopropoxymethyl propionate, b. p. 147—149°, d? 0-9444, n 1-3980; 
isopropoxymethyl butyrate, b. p. 164—166°, d? 0-9432, n 1-4001; 
sec.-butoxymethyl formate, b. p. 147—148°, d? 0-9477, n 1-4020; 
sec.-butoxymethyl acetate, b. p. 156—158°, d? 0-9319, n 1-4035; 
sec.-butoxymethyl propionate, b. p. 164—166°, d? 0-9291, n 1-4075; 
sec.-butoxymethyl butyrate, b. p. 177—178°, d? 0-9283, n 1-4085. 
Chloromethy] £-chloroethyl ether yields a formate, b. p. 184—188°, 
which was not obtained pure. R. B. 


Hypochlorous Esters and the Problem of the Polarity of 
Valencies. J. F. Duranp and R. Navss (Bull. Soc. chim., 1925, 
[iv], 1147—1155).—Ethyl hypochlorite reacts vigorously with dilute 
hydrochloric acid, yielding chlorine and ethyl alcohol. With hydro- 
bromic acid, the reaction is less violent and, at 0°, the primary 
products are alcohol and bromine chloride, converted by ethylene 
into $-chloro-«-bromoethane. Hydriodic acid reacts violently, but 
ethylene in this case yields a mixture of ethylene dichloride and 
6-chloro-«-iodoethane, thus indicating the primary formation of 
iodine chloride, which probably decomposes, 3ICl —> ICI,+1,. 
Bromine under ordinary conditions reacts with explosive violence. 
The formation of ethyl alcohol and ethyl acetate in the spontaneous 
decomposition of ethyl hypochlorite (Taylor, McMullin, and Gammal, 
this vol., i, 501) is accompanied by the liberation of chlorine (cf. 
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this vol., i, 1054), probably through the action of the hydrogen 
chloride produced in the primary decomposition, EtOCl > Me-CHO 
+HCl. The above decompositions are regarded as supporting a 
polar structure for ethyl hypochlorite, in which the chlorine is 
positive and the group —OCI functions as in hypochlorous acid and 
chlorine monoxide. Ethyl hypochlorite thus behaves rather as 
chlorine ethoxide than as an ester of hypochlorous acid and is 
analogous to Schutzenberger’s chlorine acetate. R. B. 


Trithioacetaldehydes and the Mechanism of their Trans- 
formations. E. Fromm and L. Encirer (Ber., 1925, 58, [B], 
1916—1924).—«-Trithioacetaldehyde is converted by iodine in 
anhydrous ether into «-trithioacetaldehyde di-iodide, C,H,,8,I,, m. p. 
76—78°, which is converted by water, potassium hydroxide, alcohol, 
or acetone into §-trithioacetaldehyde, but by solid silver acetate 
in the presence of ether into «-trithioacetaldehyde. Similarly, 
8-trithioacetaldehyde di-iodide, prepared from its components in 
glacial acetic acid, is transformed by silver acetate into (§-trithio- 
acetaldehyde. The reaction is suitable for the detection of «- and 
8-trithioacetaldehyde in their mixtures. More highly iodinated 
trithioacetaldehydes could not be prepared. «-Trithioacetaldehyde 
is converted by the theoretical amount of hydrogen peroxide in the 
presence of glacial acetic acid into «-trithioacetaldehyde trisulphoxide, 
C,H,,.0,S,, m. p. 184°, whereas §-trithioacetaldehyde yields 8-tri- 
thioacetaldehyde trisulphoxide, m. p. 153°. The products could not 
be re-converted into the respective initial materials, since the only 
reducing agent available for the purpose (hydriodic acid) causes 
isomerisation of the aldehydes. Either trisulphoxide passes on 
further oxidation into the known trisulphone, isomerism disappear- 
ing at this stage. The «- and §-trisulphoxides are converted by 
potassium hydroxide into trithioacetaldehyde disulphoxide sulphide, 
C.H,,0.85, m. p. 255° (decomp.) after darkening at 220°, which is 
reduced by hydriodic acid to $-trithioacetaldehyde and oxidised by 
an excess of hydrogen peroxide to trithioacetaldehyde trisulphone. 

Treatment of y-trithioacetaldehyde (Mann and Pope, T., 1923, 
123, 1178) with iodine in anhydrous ether affords «-trithioacet- 
aldehyde di-iodide, from which, by treatment with pure silver 
acetate, «-trithioacetaldehyde is obtained; on oxidation, it yields 
homogeneous «-trithioacetaldehyde trisulphoxide. Contrary to the 
statement of Mann and Pope, it can be separated by cautious 
crystallisation from acetone into «- and §-trithioacetaldehyde. 
y-Trithioacetaldehyde appears to be a mixture of 2 parts of «- 
with 1 part of 8-trithioacetaldehyde. 

The mechanism of the conversion of the labile into the stable 
thioaldehydes is uncertain, but it is not sufficient that the ring 
should be opened at one point and then be again closed. It is 
more probable that the molecule is completely broken into its 
units, which subsequently reunite to yield the isomeric form. 
Evidence in favour of this view is found in the observation that 
either «- or 8-trithioacetaldehyde is converted by sulphur chloride 
into the unimolecular ««’-dichiorodiethyl sulphide, and that the 
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latter is transformed by hydrogen sulphide into «-trithioacet- 
aldehyde. H. W. 


Isolation of Natural Crystalline Lecithin. H. H. Escuer 
(Helv. Chim. Acta, 1925, 8, 686—691).—The author has isolated 
three crystalline forms of lecithin from egg-yolk. The egg-yolk or 
ox brain (5—10 kg.) is exhaustively extracted with boiling chloro- 
form or alcohol and the phosphatides in the extract are separated 
from fatty materials by precipitation of the freshly prepared extract 
with acetone. The precipitated phosphatides are freed from the 
adhering solvent and treated with absolute alcohol (5 litres for 
1 kg.), which, at the ordinary temperature, leaves a sparingly 
soluble fraction (kephalin), a further fraction (sphyngomelin) 
separating at 0°. The alcoholic extract is cooled to —35° for 
24 hrs. and pure lecithin (75° of phosphatides) remains in the 
alcohol. It is freed from alcohol and dissolved in anhydrous ether, 
which on cooling to —30° deposits a snow-white sludge. The 
form of lecithin least soluble in ether is obtained as a snow-white, 
hygroscopic powder, m. p. 244—245°, iodine number 50, corre- 
sponding with 1-5 double linkings. From the mother-liquors two 
other crystalline preparations were isolated, the iodine values corre- 
sponding with 2-5 and 3-5 double linkings, respectively. For details 
of the preparation the original paper must be consulted. J. W. B. 


Reaction of Bromine with Aliphatic Acids. Catalytic 
Effect of Acyl Halides. H. B. Watson (J. Chem. Soc., 1925, 
127, 2067—2082).—Halogen acids have a specific catalytic effect 
on the «-bromination of fatty acids, but the effect of acetic anhydride, 
various acid chlorides, and especially of acid bromides is far more 
powerful. With acetic anhydride and with acetyl chloride, a short 
period of acceleration is followed by a constant value for k,, but 
with acid bromides k, (although of a slightly lower value, due to 
perbromide formation) is constant throughout. The facts suggest 
that the peculiar effect of acid bromides is due to the reaction : 
CH,R-COBr+ Br,=CHRBr-COBr+ HBr, followed by : 

The action of acid chlorides may be explained on a somewhat 
similar basis. The catalytic effect of small quantities of phosphorus 
may well be due to the formation of some acid bromide by this 
reagent, whilst halogen acids may owe their smaller effect to the 
undetected equilibrium R-CO,H+HX == R-COX+H,0, since 
added water lowers the velocity of the reaction considerably. 

B. W. A. 


Separation of Carbon Monoxide in Organic Molecules. 
A. MattHe (Caoutchouc et Gutta-Percha, 1925, 22, 12785—12788; 
cf. A., 1922, i, 985; 1923, i, 458, 800; 1924, i, 623; this vol., 
i, 503).—Aliphatic acid chlorides are decomposed in contact with 
metallic nickel at 400°, primarily into carbon monoxide and alkyl 
chloride, the latter then decomposing into hydrogen chloride and 
alkylene. The gases evolved in the decomposition, under these 
conditions, of acetyl, propionyl, isobutyryl, and isovaleryl chlorides 
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contain, in addition to the appropriate alkylene, small proportions 
of hydrogen and carbon dioxide, and, except in the case of acetyl 
chloride, 10—20% of methane, the proportion of the latter increasing 
as the series is ascended. Aromatic acid chlorides undergo similar 
decomposition into carbon monoxide and aryl chloride, the latter 
resisting further change. Decomposition of benzoyl chloride in 
contact with nickel at 400° affords, in addition to chlorobenzene, 
about 5% of benzil. 


Preparation of Acetic Anhydride. FARBWERKE VORM. 
MetstEerR, Lucius, & Brinine (D.R.-P. 411519, addn. to D.R.-P. 
396696 ; from Chem. Zentr., 1925, ii, 92)—The wash liquids used 
to retain the acetyl chloride carried away by hydrogen chloride 
from the reaction mixture are acetic acid or anhydride, or a 
mixture of the two. A. C. 


Hydroxylamine Salts of Organic Acids. R. E. OESPER 
and M. P. BALLarD (J. Amer. Chem. Soc., 1925, 47, 2424—2427).— 
The following hydroxylamine salts have been obtained by neutralis- 
ation in alcoholic solution : propionate, m. p. 56—57°; isobutyrate, 
m. p. 98—99°; valerate, m. p. 67°; aminoacetate, m. p. 77—78°; 
myristate, m. p. 69—70°; benzoate, m. p. 113° (ef. Gluud and 
Kempf, T., 1913, 103, 1532); 0-chlorobenzoate, m. p. 104-5°; 
m-chlorobenzoate, m. p. 144°; p-chlorobenzoate, m. p. 130°; 0-bromo- 
benzoate, m. p. 99°; m-bromobenzoate, m. p. 139°; p-bromobenzoate, 
o-aminobenzoate, m. p. 95—96°; o-toluate, m. p. 105°; m-toluate, 
m. p. 83°; p-toluate, m. p. 128°; p-aminobenzoate, m. p. 103°; 
cinnamate, m. p. 119° (ef. Posner, A., 1912, i, 453); hydrocinnamate, 
m. p. 84—85°; salicylate, m. p. 141°; phenylacetate, m. p. 83°; 
mandelate, m. p. 125°; hippurate, m. p. 68°; o-phthalate, m. p. 
134-5°; benzenesulphonate, m. p. 98—107°. The yellow o-nitro- 
benzoate, m. p. 133°, m-nitrobenzoate, m. p. 137°, and p-nitrobenzoate, 
m. p. 146° (monohydrate, m. p. 143°), were obtained from hydroxyl- 
amine sulphate and the corresponding barium salt. Butyric, 
lactic, hydroxybutyric, and thioacetic acids yielded viscous oils 
which quickly underwent dehydration, yielding the corresponding 
hydroxamic acid, a change characteristic of the hydroxylamine 
salts of fatty acids on heating above theirm.p. With the propionate 
and valerate, the change takes place slowly at the ordinary tem- 
perature. Hydroxylamine salts of aromatic acids when heated 
yield ammonium salts or amides. Solubility details are <e 


Thallous Salts of Lauric and Myristic Acid. D. HoLpE and 
K. Taxenara (Ber., 1925, 58, [B], 1788—1791; cf. Holde and 
Selim, this vol., i, 504).—Thallous myristate, m. p. 120—123°, and 
thallous laurate, m. p. 125—126°, have been prepared by the method 
recorded previously (Joc. cit.) and their solubility in 50% alcohol at 
19—20° and 25° has been measured. The salts appear too freely 
soluble to allow a satisfactory separation of them from thallous 
oleate or linoleate by the process used for the higher saturated fatty 
acids (loc. cit.); this appears to be the case also with a 
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Oxidation Products of Oleic Acid. II. Degradation of 
Dihydroxystearic Acid. A. LapwortH and E. N. Morrram 
(J. Chem. Soc., 1925, 127, 1987—1989; cf. B., 1925, 728).— 
Oxidation of dihydroxystearic acid at the ordinary temperature with 
potassium permanganate in dilute alkaline solution yields suberic, 
n-octoic, and oxalic acids, the last being a primary degradation 
roduct, due to a splitting between the 1@ and 2d carbon atoms. 
en the oxidation is carried out in a hot solution (Edmed, T., 
1898, 73, 628), suberic and azelaic acids are the main ee. 


Polymerisation of Fatty Oils. IV. J. Marcvusson (Z. angew. 
Chem., 1925, 38, 780—782; cf. this vol., i, 356).—The mol. wt. of 
the fatty acids contained in wood oil and linseed oil gels, determined 
by Rast’s camphor method and cryoscopically in glacial acetic acid, 
is in the neighbourhood of 500, showing the acids to be bimolecular. 
The view that autoxidation of fats leads to the formation of ketoxy- 
acids is disproved by the observation that “ blown” cotton-seed 
oil contains acids having an acetyl] value of about 290, which remains 
unchanged after reduction of the acids. They also have a mol. wt. 
about 700. The probable stages in the formation of these “ oxid- 
ised ”’ fatty acids are discussed. W. T. K. B. 


Chaulmoogra Oil. I. T. Hasummoro (J. Amer. Chem. Soc., 
1925, 47, 2325—2333).—By using an improved distillation 
apparatus, the final 10—15% of the ethyl esters of the fatty acids 
obtained from chaulmoogra oil have been distilled without 
appreciable decomposition at bath temperatures not exceeding 
190° and 0-01—0-05 mm. Hydrolysis and fractionation of the 
fatty acids with light petroleum, alcohol, and acetone yields a brown 
resin insoluble in organic solvents, an acid, CygHg O,, m. p. 113-5°, 
iodine value 42-51 (silver salt), for which the name taraktogenic 
acid is proposed ; an acid, m. p. 77°, precipitated by alcohol, possibly, 
arachidic acid, chaulmoogric acid, isogadoleic acid, C4yH3,0., m. p. 
65-5—66°, iodine value 78-13 (silver salt), a resinous substance 
insoluble in acetone, a liquid acid, paralinoleic acid, C,,H.0., b. p. 
112—113°/0-038 mm., m. p.—11-6°, dif 0-9129, n§ 1-46195, with 
lactonic properties and an iodine value varying greatly with the time 
of reaction, and a white solid, m. p. about 52°, probably an acid. 
Examination of the first 80—85% of the ethyl esters distilling con- 
firmed the results of Power (T., 1904, 85, 838; 1905, 87, 884; 1907, 
91, 557) and Dean (A., 1921, i, 91). The chaulmoogra oil used in 
the investigation was obtained from the seeds of T'araktogenus Kurzit, 
and had the constants : m. p. 22—23°, d3 0-9503, [«]p +50:7°, iodine 
value 104-8, yielding on hydrolysis fatty acids, m. p. 43—45°, iodine 
value 110-12, [«]p +-52-1°, neutralisation value 205-0, and saponific- 
ation value 257-5 (due to the presence of paralinoleic acid). R. B. 


Bromination of Lactic Acid and Calcium Lactate in the 
Presence of Light. J.C. Guosx and K. Basu (J. Indian Chem. 
Soc., 1925, 2, 39—48).—The velocity of the photobromination of 
lactic acid and calcium lactate (cf. Ciusa and Piergallini, A., 1914, 
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ii, 604) for light of different wave-lengths is determined. In the case 
of lactic acid the unimolecular reaction constants are somewhat 
irregular, possibly due to the impurities in the lactic acid used. In 
the dark, the observed reaction velocity is about two-thirds that - 
found when photocatalysis is employed, and it is shown that 
four quanta of energy activate 1 mol. of bromine, and therefore 
Einstein’s law of photochemical equivalence does not appear to 
hold. Much more regular results were obtained using calcium 
lactate, which could be purified by crystallisation. In this case, 
the dark reaction accounts for three-quarters of the observed 
velocity and the constants for a unimolecular reaction are much more 
regular. Increase in the concentration of the bromine relative to 
the calcium lactate tends to make the constants irregular, whilst 
a relative increase in the concentration of the calcium lactate 
considerably increases the velocity constants, which still remain 
regular; hence bromine is the photoactive molecule and calcium 
lactate the acceptor, so that in the former case the reaction tends to 
degenerate into a zero molecular one, whilst in the latter the reaction 
velocity is increased owing to the greater opportunity for the 
activated bromine molecules, during their period of excitation, 
to collide with the calcium lactate molecules. On applying Einstein’s 
law to this case, it is found that when the concentration of the 
calcium lactate is small (0-03) about two quanta are necessary for 
the transformation of 1 mol., but when it is increased to 0°06N, 
only one quantum is necessary (cf. Noddack, A., 1921, : — 


Reduction of the Group -CH(OH)-CCl,. I. A.N.Msrntprum 
and R. L. ALIMCHANDANI.—(See i, 1272.) 


Uranyl Oxalate. A. Conant (Bull. Soc. chim., 1925, [iv], 37, 
856—861).—By heating uranyl oxalate at 100° for 24 hrs. the 
trihydrated compound is converted into the monohydrate, and 
undergoes no further change at that temperature. The mono- 
hydrate is found to rehydrate very easily. These results are in 
agreement with those of Ebelman (Ann. Chim. Phys., 1842, 5, 191) 
and Courtois (A., 1914, i, 802). The contradictory results of 
Oechsner de Coninck and Raynaud (A., 1912, i, 535) are imputed 
to the presence of alkali or alkaline-earth metals in their uranyl 
oxalate. The solubility of the oxalate in water, from 11° to 100°, 
and in mineral acids at 20° has been investigated. The compound 
is stable in dilute acids, easily decomposed by concentrated acid. 
The solubility curve of the oxalate in oxalic acid shows no indication 
of the formation of the hydrogen oxalate. With alkaline salts, a 
strong inclination to form double salts is shown, the compound 
U0O,C,0,,NH,Cl,H,O being obtained with ammonium chloride. 
With sodium chloride the double oxalate, Na,(UO,),(C,0,);,11H,O, 
is formed. L. L. B. 


Intermediate Compounds formed during the Esterification 
of Oxalic Acid with Phenols. F. Fricu and R. Kopmiansky 
(Ber., 1925, 58, [B], 1483—1488).—Phenols readily yield compounds 
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with oxalic acid of the type, or 


-O:C-OH 
Ph-OH<. 
PhOH---0:C(OH)-C(OH):0---HOPh, and 
(R=Me or Ph). Union is considered to occur by means of the 
subsidiary valencies of the phenolic hydrogen atom and the carbonyl 
oxygen atom, since phenolic ethers do not form such compounds, 
whereas they are obtained from oxalic esters. The molecular 
compounds pass into oxalic esters when treated with a suitable 
dehydrating agent. The following compounds are described : 
C,0,H,,PhOH, m. p. 98°, from a molten mixture of phenol and 
oxalic acid ; C 20,H,,2PhOH, m. P. 127°; diphenyl oxalate, m. p. 
130°; C,0,Ph,,2PhOH, m. p. 106°; C,0,Me,,2PhOH, m. p. 123°; 
OH, m. 155°; di- 8-naphthy ovalate, 
m. p. 149°; C,O Me,,2C, 9H -OH, m. p. 147°; C,0,Ph,,2C 
m. p. 122°: m. p. 167°; od 
m. p. 163°: di-8-naphthyl oxalate, m. p. 189°; C, ry: H,,C,H,Me-OH(p), 
p. 56° ; di-p-tolyl oxalate, m. p. 147°; C,0,H,,C,H 
97°. 


Thermal Decomposition of Acetyl Succinyl Peroxide. 
E. BrRunNER (Helv. Chim. Acta, 1925, 8, 651—654).—Persuccinic 
acid (cf. Clover and Houghton, A., 1904, i, 707) reacts with acetic 
anhydride at the ordin. y temperature to yield acetyl succinyl 
peroxide, AcO-O-CO-[CH,],°CO,H, m. p. 72—75°, decomp. 120°, 
which on thermal decomposition yields carbon dioxide and butyric 
acid, thus confirming the view of Fichter and Krummenacher (cf. A., 
1918, i, 369) that the intermediates in the Kolbe electrochemical 
synthesis of hydrocarbons are peroxides and peracids. J. W.B. 


Stereochemical Studies. VIII. Optically Active ««’-Di- 
bromoadipic Acids. B. Hotmpera and E. (Ber., 
1925, 58, |B], 1601—1604).—««’-Dibromoadipic acid, m. p. 191— 
193° after softening at 185°, is converted by /-phenylethylamine 
into l-phenylethylammonium hydrogen ««'-dibromoadipate, m. p. 
97—99°, but the process affords no indication of the resolvability 
of the acid. On the other hand, a«’-dibromoadipic acid, m. p. 
138—139°, is resolved by the alternate use of d- and /-phenylethy]- 
amine into l-««’-dibromoadipic acid, m. p. 151—153°, [«]) —65-1° 
(in alcohol), and d-a««’-dibromoadipic acid, m. p. 151—153°, [a]p 
+66-3° (in alcohol), from which an r-acid, m. p. 143—144°, is 
obtained. The optical homogeneity of the active acids is not 
definitely established, but the stereochemical configuration of the 
inactive acids is elucidated. H. W. 


Electrosynthesis of n-Duotriacontanedicarboxylic Acid. 
D. A. FarRwEaTHER (Proc. Roy. Soc. Edin., 1925, 45, 283—285). 
—Diethyl hexadecanedicarboxylate, obtained by electrolysis of 
sodium ethyl sebacate, was half hydrolysed with sodium hydroxide 
in cold dilute alcoholic solution; addition of hydrochloric acid 
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precipitated ethyl hydrogen hexadecanedicarboxylate, m. p. 71° (silver 
salt). A 20% solution of the sodium salt in 10% alcohol was 
electrolysed at 70—75°, whereby a solid ester, m. p. 62°, was obtained 
which was separated by ether into a mixture, m. p. 30—35°, and 
ethyl n-duotriacontanedicarboxylate, m. p. 80°. n-Duotriacontane- 
dicarboxylic acid, has m. p. 123° (corr.). R.A. M. 


Action of Yeast on Glycidic Acids. R. Kuun and F. EBEL 
'(Ber., 1925, 58, [B], 1447—1449).—cis- and trans-Oxidoethylene- 
a-dicarboxylic acids (Kuhn and Ebel, this vol., i, 780) appear to be 
decomposed in the presence of yeast into carbon dioxide and oxido- 
ethylenemonocarboxylic acid. The latter compound has not been 
isolated from the products of the reaction and its production is 
assumed, since it is non-fermentable by the yeasts used and acetalde- 
hyde is not formed during the fermentation. H. W. 


Transformations of a New Type. J. BOESEKEN (Ber., 1925, 
58, [B], 1470—1473).—The conversion of cis-oxidoethylenedi- 
carboxylic acid into r-tartaric acid (cf. Kuhn and Ebel, this vol., i, 
780) is not the first recorded instance of quantitative transfission of 
a ring system, since a similar instance has been described by 
Béeseken and van Loon (A., 1920, i, 837). Kuhn and Ebel’s view 
that transfission of a ring system (e.g., the reduction of the sugars) 
is always possible appears to be too general, since they overlook the 
necessity of at least one of the atoms of the ring which condition the 
steric configuration being thereby involyed. On the other hand, 
Meisenheimer’s assumption (A., 1922,'i, 152) that the groups 
developed by ring opening must necessarily be spatially proximate 
is untenable in this general form. H. 


Configuration of the Malic Acids. A.Sonwn and W. Rosinsky 
(Ber., 1925, 58, [B], 1688—1690).—,r-Chloromalic acid can be 
resolved into its optical antipodes by brucine in aqueous alcoholic 
solution; d-chloromalic acid, m. p. 153°, [a]? +14-0° in water, 
+16:2° in acetone, brucine 1-chloromalate (+3H,O), m. p. 
(anhydrous) 191—192°, and 1-chloromalic acid, —7-55°, are 
described. d-Chloromalic acid is converted by hot water into 
d-tartaric acid and is reduced by zinc to d-malic acid. The corre- 
sponding actions of /-chloromalic acid are described. a Ws 


Incorrect Application of Biological Agents in Organic 
Chemistry. C. B. van Niet and F. V. Hoorr (Ber., 1925, 58, 
[B], 1606—1610).—Attention is directed to the non-homogeneous 
nature of yeast and a number of instances are cited from the 
literature in which incorrect results have been obtained in its use 
owing to the presence of foreign organisms. In general, the 
fermentability of a substance by yeast can be regarded as established 
only when the period of action is so short (not exceeding 8—10 hrs.) 
that foreign organisms cannot materially increase. 

The supposed fermentability of the ketogluconic acid obtained 
by the action of bromine on dextrose, to carbon dioxide and arabinose 
has led Hénig and Tempus (A., 1924, i, 712) to regard it as an 
«-ketonic acid, and the supposed identity of this acid with that 
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obtained by Bertrand (A., 1904, ii, 760) by biochemical oxidation of 
dextrose has led Pringsheim (‘‘ Zuckerchemie,”’ 1925, p. 230) to 
regard the latter acid also as «-ketonic. It is shown, however, that 
Bertrand’s acid is not fermentable by pure yeast cultures; the 
fermentation observed by Hénig and Tempus is due probably to 
bacteria the action of which is not restricted to «-ketonic - 


Occurrence of d-Glycuronic Acid in Vegetable Fibres. 
C. G. ScowaLBE and G. A. Fe:ptTmMann (Ber., 1925, 58, [.B], 1534— 
1539).—The presence of d-glycuronic acid in bleached straw is 
established by the isolation of the cinchonine salt, m. p. 202°, [a]p 
+139°9°. Its amount, as determined by the carbon dioxide evolved 
on treatment with hydrochloric acid, is 1-07%. H. W. 


Ring Formation in Additive Compounds. II. Constitu- 
tion of Compounds of Stannic Chloride with Polycarboxylic 
Esters. W. Hreser and R. Becxrer.—(See i, 1325.) 


Stereochemical Studies. IX. Dithiocarbomalic Acids. 
B. Hotmpere (Ber., 1925, 58, [B], 1822—1833; cf. Holmberg, 
A., 1910, i, 361, 834; 1912, i, 130; Ahlqvist, A., 1919, i, 435).— 
The action of carbon disulphide on /-(—)-malic acid in alkaline 
solution proceeds comparatively slowly, so that carbonate and 
trithiocarbonate are produced in considerable amount, but the crude 

roduct of the reaction is transformed by ethyl bromide into 


-(+)-ethyldithiocarbomalic acid, 


m. p. 150—151° or 147—148° when rapidly or slowly heated, 
[«]p +28-2° to +26-55° in alcohol, +-24-8° in ethyl acetate, +33-5° 
in acetone, +44-1° in water; the potassium hydrogen, bariwm, and 
aniline hydrogen (m. p. 89—91°) salts are described. The con- 
figurative relationship of /-(-++-)-ethyldithiocarbomalic acid to /-malic 
acid is also established by the conversion of the former into the 
latter. The acid becomes inactivated to a greater or less extent 
when heated by itself or in acid solution, but quantitative measure- 
ments are rendered impossible by extensive side reactions. When 
the potassium salt is heated in aqueous solution at 100°, mercaptans 
are evolved and somewhat racemised l/-malic acid is produced. 
dl-Hthyldithiocarbomalic acid, m. p. 161—162° or 163—164° (de- 
comp.), according to the rate of heating, is obtained similarly from 
dl-malic acid; the barium and aniline (m. p. 85—87°) salts are 
described. The resolution of the acid by means of the active 
phenylethylamines proceeded very slowly. 
l-(+-)-Ethyldithiocarbomalic acid is converted by dimethylamine 
in aqueous solution into 1-(+-)-dimethylthiocarbamylmalic acid, 
NMe,°CS:0-CH(CO,H)-CH,°CO,H, m. p. anhydrous 117—118-5° 
(decomp.), monohydrate, m. p. 75—78°, [a]p +50-9° in alcohol, 
[«]p -+-28-55° in water (for the anhydrous acid). The acid is con- 
verted by ice-cold ethyl alcohol and hydrogen chloride into the 
corresponding ethyl ester, [«])» +35-9° in alcohol, which is trans- 
formed by ethyl bromoacetate in hot benzene into somewhat impure 
dextrorotatory ethyl bromosuccinate, which is also obtained directly 
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from the dextrorotatory free acid to which it can be hydrolysed. 
The acid therefore has the /-(+-)-form and the dextrorotatory chloro- 
and iodo-succinic acids possess the /-configuration and the levo- 
rotatory monohalogenosuccinic acids the d-configuration. dl-Di- 
methylthiocarbamylmalic acid has m. p. 116—117° (decomp.) when 
anhydrous, m. p. 76—78° as the monohydrate. 1-(+-)-Diethylthio- 
carbamylmalic acid, m. p. (anhydrous) 70—71°, [«]p +56-5° in 
alcohol (monohydrate, m. p. 52-5—53-5°), and dl-diethylthiocarbamyl- 
malic acid, m. p. 122—124° (decomp.), are described. H. W. 


Reduction of Aldehydes and Ketones. H. MEERWEIN and 
R. Scumipt (Annalen, 1925, 444, 221—238).—A practical method 
for the reduction of aldehydes and of certain ketones to alcohols 
is developed from the well-known Cannizzaro reaction and its 
modifications (Claisen, A., 1887, 574; Tischtschenko, A., 1907, 
i, 282, 284; Child and Adkins, A., 1924, i, 139). When an aldehyde 
is treated with aluminium ethoxide in absolute alcohol, the reaction 
takes the following course : R-CHO-+alOEt == R-CH(Oal)-OEt — 
R-CH,*Oal+-O°:CHMe (al=4Al). During the first phase, the reaction 
of the mixture becomes more acid and a precipitate is sometimes 
observed. The second phase is analogous to the decomposition of 
benzaldehydeacetal into acetaldehyde and benzyl ethyl] ether, and 
to the formation of aldehydes and hydrocarbons from ethers. Since 
the acetaldehyde may react with the new aluminium alkoxide, it 
must be removed as formed by means of a current of hydrogen or 
nitrogen or by distillation. The amount of aluminium ethoxide 
necessary depends on the nature of the aldehyde, but is usually 
about 30% of the weight of the latter. The method gives 80—90% 
yield in the course of a few days at the ordinary temperature, and 
is suitable for reduction even of «-unsaturated aldehydes or of 
aldehydes containing halogen or nitro groups, but is less satis- 
factory with aminoaldehydes and hydroxyaldehydes, and fails with 
the acidic phenolaldehydes. A small amount of etherification or 
aldolisation occurs in some cases as a side-reaction. Only such 
ketones as easily form alkoxides are readily reduced by this method, 
e.g., trichloroacetone, trichloroacetophenone, «-hydroxyketones, «- 
diketones, and «-keto-esters. 

The alkyloxides of magnesium and calcium have practically no 
reducing action, probably because they are too strongly basic. 
Calcium ethoxychloride is without effect, but magnesium ethoxy- 
chloride at boiling temperature is as efficient as aluminium ethoxide. 

The method has biochemical interest in that aldehydes and 
ketones readily reducible by phytochemical means are also reduced 
by the new method, and conversely. 

The preparation of aluminium ethoxide by adding absolute 
alcohol, containing a little mercuric chloride and iodine, to a briskly 
boiling suspension of aluminium in xylene, and its application to 
the reduction of furfuraldehyde in cold alcohol to furfuryl alcohol 
(88% yield) and a little furfuryl pyromucate, b. p. 150—155°/14 mm., 
of butylchloral in boiling alcohol to $$y-trichlorobutyl alcohol, 
m. p. 62° (92% yield), and of benzoin in boiling toluene to hydro- 
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benzoin (dibenzoate, m. p. 247°) and isohydrobenzoin (dibenzoate, 
m. p. 132—133°), are described. 

Magnesium ethoxide, obtained by refluxing a mixture of absolute 
alcohol, containing 20°/, of xylene, with magnesium turnings and 
a little mercuric chloride and iodine, is converted by treatment 
with the calculated quantity of alcoholic hydrogen chloride or of 
alcoholic magnesium chloride into magnesium ethoxychloride. The 
latter is used for the reduction of cinnamaldehyde in boiling alcohol 
to cinnamyl alcohol, b. p. 126—130°/7 mm. (80% yield). It is 
not suitable for the reduction of halogenated aliphatic aldehydes— 
e.g., chloral is decomposed into chloroform and ethyl formate. 
The yields obtained with a large number of other aldehydes and 
ketones are recorded. C. H. 


[Behaviour of] Aldehydes and Ethylene Oxide in the 
Friedel-Crafts Synthesis. A. ScHaarscumiptT, L. HERMANN, 
and B. Szemzo.—(Cf. i, 1278.) 


Products of the Bromination of Paracetaldehyde. A. 
Stepanov, N. PREOBRASCHENSKI, and M. Scutscuuxina (Ber., 
1925, 58, [B], 1718—1723).—The action of bromine on freshly 
distilled paracetaldehyde at —15° in diffused light followed by 
treatment of the product with a paste of crystalline sodium acetate 
and water leads to the production of dibromoparacetaldehyde, 


o<CH(CH,Br)‘O—cHMe, m. p. 57°, b. p. 135—136°/14 mm., 


CH(CH,Br)-O 

126—127°/10 mm.; if the product of the bromination is treated 
with crystalline sodium acetate in the absence of water, tribromo- 
paracetaldehyde, m. p. 103—104°, b. p. 176°/13 mm., 164—165°/8 
mm., is the main product (cf. Hibbert and Hill, A., 1923, i, 439). 
Dibromoparacetaldehyde is decomposed when heated at 155° into 
acetaldehyde and bromoacetaldehyde, b. p. 104—105°/749 mm., 
d® 1-8414, nj} 1-4798 (semicarbazone, m. p. 130°), which is readily 
obtained in this manner. Bromoacetaldehyde readily undergoes 
polymerisation to a substance (C,H,OBr),, m. p. 136—138°, but the 

rocess may be delayed considerably by the addition of acetaldehyde. 
tt is converted by 2 mols. of water into the hydrate, 

CH, 
m. p. 47—49°, and by excess of water into a compound, m. p. 60— 
62°. Monobromoacetaldehydediethylacetal has b. p. 57—58°. 
H. W. 


Hydrogenation of Cyclic and Acyclic Aldazines and 
Ketazines by Aluminium Amalgam. H. Mazovrevitcs (Bull. 
Soc. chim., 1925, [iv], 37, 1155—1167).—The azines of both aliphatic 
and aromatic aldehydes and ketones on reduction with aluminium 
amalgam in neutral solution yield mainly primary amines. Second- 
ary amines are formed in a few cases. Phenylethylketazine, m. p. 
66—67°, yields «-phenylpropylamine [chloroplatinate, m. p. 200— 
202° (decomp.), chloroaurate|, accompanied by traces of a neutral 
substance, probably a hydrochloride. Propaldazine yields a mix- 
ture of propylamine and dipropylamine; isobutaldazine yields 
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mainly ditsobutylamine (oxalate, m. p. 245—248°, subliming; 
phenylcarbamate, m. p. 104—106°) with isobutylamine and probably 
.@ little s-ditsobutylhydrazine. isoPropylideneazine gives a mixture 
of isopropylamine and diisopropylamine. Diethylketazine yields 
almost entirely n-amylamine [the chloroplatinate, hydrogen oxalate, 
(H,O), m. p. 122—124°, and normal oxalate, m. p. 218—220° 
(decomp.), are described]. 

Methylpropylketazine similarly yields @-aminopentane, and di- 
propylketazine, 5-aminoheptane (oxalate). Benzylidineazine yields 
almost entirely benzylamine [chloroplatinate, m. p. 208—210° (when 
rapidly heated), decomp. 204—205°; oxalate, m. p. 200—202° 
(decomp.)], probably with traces of the hydrazone. R. B. 


Reduction of s-Dichloroacetone by Yeast. H. K. SEN and 
C. Barat (J. Indian Chem. Soc., 1925, 2, 77—81).—Yeast reduces 
s-dichloroacetone to dichlorohydrin, the method being the same as 
that previously employed (cf. Sen, this vol., i, 337). With equi- 
molecular proportions of dichlorohydrin and chloroformamide, the 
urethane is produced, but if 1 mol. excess of the chloroformamide 
is used the allophanic ester, NH,*CO-NH-CO,CH(CH,Cl),, m. p. 
182°, is obtained. An improved method for the oxidation of 
dichlorohydrin to s-dichloroacetone is described. J. W. B. 


Keto-enolic Tautomerism. V. Desmotropic +-Methyl- 
acetylacetones. H. P. Kaurmann and J. Liepe (Ber., 1925, 58, 
[B], 1560—1563).—As in the case of ethyl diacetylsuccinate (A., 


1923, i, 90), the discrepancies in the results of the determination 
of enol in y-methylacetylacetone are due to the presence of water 
(in the iodide solution); they are not observed if alcoholic sodium 
iodide solution is used. 

The homogeneous enolic form of y-methylacetylacetone [8- 
hydroxy-y-methyl-A®-penten-8-one], m. p. +7°, is obtained by de- 
composing the sodium derivative of the ketone by dilute sulphuric 
acid in presence of ether. The homogeneous ketonic form could 
not be isolated by “ aseptic distillation’ (Meyer and Schoeller, 
A., 1920, i, 707); the distillate is not purely enolic, but the residue 
contains up to 93% of ketone. a. We 


Configurational Relationships of the Sugars, Hydroxy- 
acids, Amino-acids, and Halogen Acids. P. A. LEVENE (Chem. 
Reviews, 1925, 2, 179—216). 


Rate of Oxidation of Sugars by Permanganate. R. KuHN 
and T. WAGNER-JAUREGG (Ber., 1925, 58, [B], 1441—1447).—The 
hexose (5 g.), or the equivalent quantity of other type of sugar, is 
dissolved with M/15-phosphoric acid (10 c.c.), M/15-potassium 
dihydrogen phosphate (10 c.c.), and N/10-potassium permanganate 
(20 c.c.) in water to 100 c.c. at 18°. At intervals, 10 c.c. of the 
liquid are mixed with 15 c.c. of the mixture of phosphate solutions 
(1:1) and 1 e.c. of potassium iodide soluticn (10%), and the 
liberated iodine is titrated with N/10-thiosulphate. The time in 
minutes required to reduce the permanganate to 25% is termed 
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the ‘‘ permanganate number ” of the sugar. In general, the $-forms 
of the sugar react considerably more rapidly than the corresponding 
a-forms, but the comparison of «- and §-glucoses with a- and 
B-mannoses indicates that reactivity towards permanganate is not 
governed in a simple manner by the relative positions of the hydroxy 
groups within the sugar molecule. Haworth and Law’s observation 
(T., 1916, 109, 1320) that levulose reduces permanganate only 
after being preserved in acid solution could not be confirmed ; 
there is thus no support for the hypothesis of the formation of a 
-fructose in acid solution. Pre-treatment of sugars with alkali 
ollowed. by neutralisation of the solution induces increased activity 
towards permanganate (cf. Armstrong and Hilditch, T., 1919, 115, 
1410). The phenomenon is not, however, due to the establishment 
of an equilibrium between levulose, dextrose, and mannose, since 
the sugar first named, which is most rapidly attacked by per- 
manganate, also has its activity enhanced by treatment with alkali. 
The irreversible nature of the change in levulose appears also to 
exclude the hypothesis that the effect is due to enolisation (cf. 
Armstrong and Hilditch, loc. cit.). Solutions of sucrose which have 
been subjected to rapid hydrolysis by invertase show only a slight 
diminution in the permanganate number, which is ascribed to 
a-glucose; there appears to be no evidence of the production of a 
readily oxidisable levulose of the amylene oxide type, so that 
either there is no difference between ordinary levulose and that 
contained in sucrose, or the isomerisation of the latter form occurs 
so readily that it cannot be detected. H. W. 


Methyl Derivatives of d-Glucose. E. Pacsu (Ber., 1925, 58, 
[B], 1455—1464).—d-Glucosedibenzylmercaptal is converted slowly 
by methyl ethyl ketone in the presence of anhydrous copper sul- 

hate into a mixture of products from which d-glucosedibenzyl- 
mercaptal y8-isobutylidene ether, m. p. 90—91°, —6-56° in s- 
tetrachloroethane, [«]|} —117-58° in ethyl alcohol, can be isolated 
in small amount. It is not possible to isolate the diisobutylidene 
ether by means of its p-toluenesulphonate, but the crude mixture is 
readily methylated, and the product, after removal of the iso- 
butylidene groups, affords monomethyl-d-glucosedibenzylmercaptal 
and trimethyl-d-glucosedibenzylmercaptal, m. p. 96° (instead of 
73—74° recorded previously). The use of methyl ethyl ketone 
has no advantage over that of acetone (cf. Pacsu, A., 1924, i, 712). 
Monomethyl-d-glucosedibenzylmercaptal is converted by mercuric 
chloride in the presence of ethyl alcohol into the ethyl ether of 
monomethyl-d-glucose, from which 8-monomethyl-d-glucose, m. p. 
156—157° after softening at 149°, [«]} +18-57° to +61-92° (in 
water), [«]j} +32-44° to +52-58° (in alcohol), is obtained by hydr- 
olysis. The position of the methyl group in the molecule is estab- 
lished by the non-identity of the compound with the known £-, y-, 
and ¢-methylglucoses. The mutarotation of the sugar in aqueous 
solution appears to follow the law of a bimolecular reaction, possibl 
attributable to the displacement of the oxygen bridge with toni 
taneous production of «- and $-forms. The methylglucose could 
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not be caused to condense with acetone; the corresponding phenyl- 
osazone, decomp. about 198°, according to the rate of heating, 
has [a]j} —50-33° to —34-84° (in pyridine—alcohol). 

Trimethylglucosedibenzylmercaptal is transformed by methyl 
alcohol and mercuric chloride followed by hydrolysis of the glucoside 

HC-OH into 38ef-trimethyl-d-glucose (1), which could be 
} ¢ obtained only as an amorphous mass, [«]} 

H-C-OH +-75-81° (in alcohol), +65-94° to +61-13° 
(in water). The presence of the propylene 
oxide ring is deduced from the ability of the 
sugar to condense with acetone and to yield a 
phenylosazone, m. p. 156—157°, [«]i} —32-63° 
to —15-46° (in alcohol). 

Treatment of monomethyl-d-glucosedibenzylmercaptal with mer- 
curic chloride (1 mol.) in boiling absolute alcohol gives 3-methyl-a- 
benzylthioglucoside, m. p. 136°, [«]} +249-61° (in alcohol). 

H. W 


Fission of y-Methyliructoside by Invertase. Configuration 
of Sucrose. H. H. and G. (Ber., 1925, 
58, [B], 1842—1850).—It is pointed out that the prefix y was 
first employed by E. Fischer to denote the derivative of a labile 
sugar, and that its use has since been extended to all the members of 
this class. The choice has proved somewhat unfortunate, since 
new structurally isomeric, and not stereoisomeric, forms are involved, 
and confusion has become complete since the discovery of stereo- 
isomeric forms of the labile sugars which are designated «- and 6- 
compounds. It is therefore proposed to designate the labile 
sugars by the prefix h (érepos). 

Since yeast invertase is active only towards sucrose and such 
sugars as are related to it by changes only in the glucose portion 
of the molecule, its activity towards h-methylfructoside may be 
expected. It is found that Menzies’ A-methylfructoside (mainly 
a mixture of the two stereoisomeric y-methylfructosides, cf. T., 
1922, 121, 2238) is hydrolysed to a definite extent at about the same 
rate as sucrose. Observations of the change in specific rotation 
show that yeast invertase hydrolyses the $-h-methylfructoside 
and that, contrary to previous practice, it is to be regarded as a 
8-h-fructoinvertase. The portion which remains unhydrolysed 
is not, however, pure «-h-methylfructoside, since it contains the 
normal methylfructosides present in the original mixture; from 
the specific rotations, the content of the normal compounds is cal- 
culated to be at least 6-7. Hydrolysis follows much the same 
course at 0° as at 30°, so that the temperature coefficient of the 
isomerisation of h-fructose is not greatly different from that of the 
hydrolysis. Fischer’s y-methylfructoside (cf. Purdie and Paul, T., 
1907, 91, 289) contains about 50°, of h-methylfructosides. 

The mixture of h-methylfructosides is hydrolysed as readily 
as sucrose by taka-invertase, the extent being greater than when 
yeast invertase is used. Taka-diastase appears therefore to con- 
tain, besides @-h-fructoinvert<se, an enzyme which can hydrolyse 
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a-h-methylfructoside; this hypothesis is confirmed by the observ- 
ation that the residue left after complete action of yeast 
invertase is further hydrolysed by taka-invertase. Kuhn’s hypo- 
thesis (A., 1923, i, 1033) that the fructose portion of the sucrose 
molecule is attacked by yeast invertase and the glucose portion 
by taka-invertase cannot therefore be maintained, since either 
enzyme is active towards h-methylfructosides. 

The established presence of glucose in the «-form in sucrose has 
enabled Hudson to calculate the value, +17°, for the fructose 
component. A closely similar value is derived by application of 
the theory of optical superposition to sucrose and «§-trehalose 
which have the common «-glucose component, but differ in respect 
of the fructose and 8-glucose components. Hudson has been led 
to assume the presence of the (unknown) «-fructose in sucrose, 
but this conception is not supported by the specific rotation of 
«-fructose as calculated from its relationship to d-arabinose. These 
contradictions are removed by regarding the fructose component, 
[«]p +17°, as 8-h-fructose. The constitution and configuration of 
sucrose are best expressed by the formula : 


CH-O-C(CHy OH) {CH(OH)],:CH 


H. W. 


Constitution of Lupeose. N. Castoro (Gazzetta, 1925, 55, 
463—467 ; cf. A., 1909, ii, 754; Schulze, A., 1901, ii, 467).—In water, 
lupeose gives colloidal solutions and hence in this solvent the results 
of cryoscopic determinations of its molecular weight are too high. 
It has been shown to be a tetrasaccharide (Schulze, A., 1910, i, 610) 
composed of 2 mols. of d-galactose, 1 mol. of dextrose, and 1 mol. 
of a d-hexose (cf. A., 1911, i, 17), now shown to be levulose. Lupeose 
(cicerose or y-galactan) has «» +48° to 50°. W. E. E. 


Starch. XIV. Nitric Esters of the Polyamyloses. H. 
PRINGSHEmM, J. LerpowirTz, and 8. H. (Ber., 1925, 58, 
[B], 1889—1893).—Nitration of the polyamyloses leads in all cases 
to mixtures of more or less highly nitrated products; it is not possible 
to secure the quantitative formation of the trinitrates by use of a 
large excess of nitrating acid. The crude mixture of nitrates, 
invariably obtained in good yield, is separated into its components 
by fractional crystallisation from alcohol or acetic acid, although 
the process is complicated by the instability of the substances. 
The following compounds have been isolated in the homogeneous, 
form : «-tetra-amylose octanitrate, 

. p. 204° (decomp.), [«]p +96-4° in nitrobenzene ; a-diamylose 
m. p. 206—207° (decomp. ), 
+79-7° in ethyl acetate, +78-1° in nitrobenzene (from «-tetra- 
amylose or «- diamylose) ; B-triamylose hexanitrate, 
m. p. 203°, [«]p+122-4° in nitrobenzene; 8- triamylose nonanitrate, 
m. p. 198°, [«]p ‘5° in nitrobenzene. The 
production of a diamylose tetranitrate has been established, but 
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its isolation has not hitherto been possible. The most important 
result is the identification of both reaction products of the £-series as 
derivatives of triamylose by cryoscopic determinations of molecular 
weight. Both esters are obtained from the hexa- as well as from the 
tri-saccharide. 

The difference in the behaviour of the «- and £-polyamyloses, 
apart from the assured existence of triamylose, is sufficient to 
exclude the possibility of their formation from a common unit. The 
ready decomposition of the more complex polyamyloses with almost 
theoretical yields of fission products proves that the materials are 
polymerides in which the unit materials are united only by subsidiary 
valencies; closed structures such as suggested by Ling and Nanji 
(T., 1923, 123, 2666; this vol., i, 1011) appear to be excluded. 

H. W. 


Cellulose. XVI. Crystalline Cellulose Acetates. II. K. 
Hess, G. ScHuttze, and E. Messmer (Annalen, 1925, 444, 266— 
287; cf. this vol., i, 118)—The acetone-soluble cellulose acetate 
(Bayer’s “cellite ’’), prepared on a large scale by treatment of cellu- 
lose triacetate with sulphuric and acetic acids, is shown to be a 
mixture of tri- and di-acetates in the approximate ratio 1: 4, 
monoacetate being absent. Preparations having the same acetyl 
content may have varying rotatory power, although that of the 
triacetate obtained on acetylation of the mixture is always the same. 
This indicates the presence of varying proportions of the isomeric 
diacetates. The mixture of di- and tri-acetates can readily be 
crystallised from its solution in hot benzene-alcohol (1:1). The 
crystals are stable only in contact with the solvent, and when dry 
become amorphous. Like the triacetate crystals (loc. cit.), they 
give no X-ray line spectrum. This peculiarity is also shown by 
Wichmann’s albumin crystals (A., 1899, i, 838; Katz, A., 1924, ii, 
652). The crystallising power is due less to the individuality of 
the product than to its high temperature coefficient of solubility. 
That the crystalline acetate is derived from chemically intact 
cellulose is proved by the identity of the rotatory power curves 
(see following abstract) for the hydrolysed product and for pure 
natural cellulose. The existence in natural cellulose of more than 
one isomeride is rendered extremely improbable by the identity 
of the curves obtained for the hydrolysis products after 40 recrystal- 
lisations of the crystalline mixture and after prolonged fractional 
extraction with chloroform. 

The acetone-soluble acetate, prepared by Ost’s modification 
(Z. angew. Chem., 1919, 32, 69, 83) of the method of D.R.-P. 
252706,:contains the acetates of dextrose and cellobiose in addition 
to di- and tri-acetates of cellulose. The rate of acetylation varies 
very considerably with different cellulose preparations—1} hrs. for 
Kahlbaum’s defatted cotton, 2 hrs. for “ linters II,’’ 16 hrs. for 
“linters I,” and more than 48 hrs. for mercerised “linters I.” 
Mercerisation cannot thus be regarded as a depolymerisation. A 
further result of mercerisation is the much slower hydrolysis of 
triacetate in solution to diacetate. 
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The crude acetate may be purified by repeated precipitation from 
solution in hot benzene—alcohol. Crystallisation becomes apparent 
after six precipitations from this solvent and depends on (i) the 
purity of the product (freedom from sugars), (ii) the concentration 
of the solution (a 2% solution of well-crystallised product separates 
only in amorphous form), (iii) the rate of cooling (slow cooling is 
essential), (iv) the solvent (variation in the ratio of benzene to alcohol 
results in amorphous precipitates). C. H. 


Cellulose. XVII. Characterisation of Cellulose Prepar- 
ations. K. Hzss, E. Messmzr, and N. (Annalen, 1925, 
444, 287—327; cf. Hess, Naturwiss., 1924, 12, 1150).—It has earlier 
been shown (loc. cit. and this vol., i, 118) that the rotatory power 
of cellulose-cuprammonium solutions is strictly related to the 
concentration of copper and cellulose, and it has been possible to 
follow purifications and separations by means of the optical activity 
of the copper-complex compound. By plotting rotatory power 
against the copper or C,H, 90; concentration (in milliatoms or milli- 
mols. per 100 c.c.) a characteristic curve is obtained. 

Wood cellulose containing 88—89% of alkali-resistant “ «-cellu- 
lose,” the alkali-soluble portion, «-cellulose, and pure cotton cellu- 
lose all gave identical curves and must be regarded as a single 
chemical individual, the differences being attributable to physical 
causes (e.g., differences in surface conditions). In a similar manner, 
the identity of American and Egyptian cotton celluloses is demon- 
strated and Venn’s conclusions (this vol., i, 887) are shown to be 
erroneous. The Egyptian cotton preparation was easily soluble in 
cuprammonium solutions and the solution showed a higher viscosity 
than was observed with any other variety of cellulose. Ramie 
cellulose, although it contains 5% of matter difficultly soluble in 
cuprammonium solutions, is nevertheless composed of chemically 
pure cellulose. Mercerisation is shown by the curves to be accom- 
panied by a purification of the cellulose so treated. 

The hydrocelluloses and cellulose dextrins give curves of the same 
type as that for pure cellulose, although the values are somewhat 
lower owing to the presence of hydrolytic products. They differ 
completely in character from the curves for sugars and their deriv- 
atives or for other polysaccharides. C. H. 


Constitution of Pine Lignin. V. P. Kiason (Ber., 1925, 
58, [B], 1761—1764; cf. A., 1920, i, 822; 1922, i, 324; 1923, 
i, 187; this vol., i, 371).—The action of saturated sulphur dioxide 
solution on lignin under the mildest possible conditions appears 
to lead to the formation of the acid, 3C,9H4903,H,SO,, isolated as 
the 6-naphthylamine salt. More drastic treatment of the acid with 
' sulphurous acid appears to lead ultimately to the sulphonic acid 
of simple coniferaldehyde (isolated as the 6-naphthylamine salt). 

Paracetaldehyde is converted by @-naphthylamine hydrochloride 
into the compound (CH,°CHO),+2C,)H,N,2H,O. Paracinnam- 
aldehyde is converted by sulphurous acid and subsequent treatment 
of the acid with 8-naphthylamine into the salt (CHPh:CH-CHO),+- 
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The comparatively ready fission of lignosulphonic acid to conifer- 
aldehydesulphonic acid indicates the improbability of an aldol- 
like union of the coniferaldehyde molecules in lignin. H. W. 


Preparation of Alicylic Primary Amines by Reduction of 
Oximes with Active Aluminium. H. Mazovrevitcn (Bull. 
Soc. chim., 1925, [iv], 37, 1033—1043).—Aliphatic oximes and 
phenylhydrazones are readily reduced by aluminium amalgam in 
aqueous alcoholic solution, yielding mainly primary amines, but 
the yields are lower than those obtained with sodium amalgam 
(Tafel, A., 1886, 939; 1889, 975), although the method has the 
advantage in experimental simplicity. The oximes give lower 
yields of amines, but much purer products than the phenylhydr- 
azones. The reduction of the latter compounds may take place 
in two ways, either through the intermediate formation of a mixed 
arylalkylhydrazine, or through an alkylazine, formed by con- 
densation of the hydrazone, 2CHR:N-NHPh —> CHR:N-N:CHR+ 
NHPh-:NHPh, the azine then undergoing reduction. The latter 
mode of reduction accounts for the formation of the secondary 
amines also sometimes observed. Thus acetonephenylhydrazone 
yields isopropylamine together with a little ditsopropylamine; the 
corresponding oxime yields only isopropylamine. Similarly, the 
phenylhydrazone of methyl ethyl ketone yields isobutylamine and 
a fraction, b. p. 136—146°, consisting mainly of s-diisobutylhydr- 
azine [dithiocarbamide, m. p. 145—146° (decomp.), oxalate, m. p. 
144—145° (decomp.)]; the phenylhydrazone of methyl propyl 
ketone yields 8-aminopentane, and of n-valeraldehyde n-amylamine, 
together with fractions of higher b. p. The phenylhydrazone of 
isovaleraldehyde yields isoamylamine together with a fraction, 
b. p. 173—175°, s-ditsoamylhydrazine, giving an oxalate, m. p. 
157—159° (decomp.), a phenylthiocarbamide, m. p. 148—149-5°, 
and a phenylcarbamate, m. p. 230—230-5° (decomp.). The phenyl- 
hydrazone of heptaldehyde yields heptylamine and a fraction, b. p. 
271—275°, giving an oxalate, m. p. 205—207° (decomp.), a phenyl- 
thiocarbamide, m. p. 150—151°, and with phenylcarbimide, {3-di- 
phenyl-«-heptylsemicarbazide, m. p. 224—225° (decomp.). The 
fraction does not give a chloroplatinate and is probably s-phenyl- 
heptylhydrazine, C,H,,,NH-NHPh. With oximes of the hydro- 
aromatic series, the reduction scarcely takes place or follows an 
abnormal course. Camphoroxime only yields traces of bornyl- 
amine, whilst carvone derivatives yield carvylamine contaminated 
with many impurities. 

Higher Fungi. XVIII. The Muscarine Question. B. 
Gutu (Monatsh., 1925, 45, 631—648).—The following salts of 
choline, which was prepared by condensing trimethylamine with 
-ethylene oxide (cf. Wurtz, Compt. rend., 1868, 65, 1015; 66, 772; 
Meyer and Hopff, A., 1921, i, 851), are described : hydrochloride ; 
chloroplatinate, m. p. 242°; chloroaurate, m. p. 250°, impure pre- 
parations of which decompose on keeping, with deposition of gold ; 
mercuric iodide double salt, C;H,,ONI,2HgI,; mercuric } 
double salt, C;H,,ONCI,HgCl,, m. p. 170° after sintering at 168°, 
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which on recrystallisation from water is converted into the salt 
previously described by Mérner (A., 1897, ii, 222) and Gulewitgch 
(A., 1895, i, 196; 1898, i, 622). The sulphate, phosphate, chromate, 
hydrogen tartrate, salicylate, and picrate are difficult to crystallise 
and purify, and not suitable for analytical purposes. The salts 
obtained from the acids prepared in this way still give strong 
colorations with diphenylamine (cf. Weinhagen, A., 1919, i, 474; 
1921, i, 192). When choline chloroaurate is dissolved in nitric 
acid (d 1-52) and the solution evaporated to dryness, a crystalline 
product, apparently the chloroaurate of homocholine [?] nitrite, 
(NMe,Cl‘CH,ONO)AuCl,, is obtained. Choline chloroplatinate 
yields, when treated similarly, the chloroplatinate of choline nitrite, 
m. p. 237° (cf. Ewins, A., 1914, i, 665; Dale, A., 1914, i, 780; 
Nothnagel, A., 1893, i, 297). Cold, dilute, acidified potassium 
permanganate solution is without appreciable action on choline 
sulphate. At higher temperatures, betaine is produced (cf. 
Liebreich, Ber., 1869, 2,167). Trimethylammoniumacetal, obtained 
by condensing monochloroacetal with trimethylamine, forms a 
crystalline hydrochloride. The chloroplatinate and chloroaurate are 
well crystallised, but different samples vary considerably in appear- 
ance and m. p. Hydrolysis of the acetal with hydrochloric acid 
affords the betaine-aldehyde, the chloroplatinate of which, 
(NMe,Cl-CH,°CHO),PtCl,,3H,O, exhibits varying crystalline forms, 
and different, apparently pure samples have m. p. between 204° 
and 230°. The chloroaurate exhibits similar variations (cf. Berliner- 


blau, A., 1884, 1056; Fischer, A., 1893, i, 300). The bases obtained 
from toadstools afford, when fractionally precipitated with chloro- 
auric acid, a series of chloroaurates, all of which appear to be the 
choline salt in a more or less pure condition. The presence of 
muscarine in these bases could not be confirmed, and it is concluded 
that the “typical muscarine action” is not a pharmacological 
property of trimethylammonium bases. F. G. W. 


Isomerism of the N-Carbalkoxy Derivatives of Dipeptides 
which contain a $-Amino-acid. H. Lrevucus and P. SANDER 
(Ber., 1925, 58, [B], 1528—1534; cf. Leuchs and Manasse, A., 
1907, i, 770; Leuchs and La Forge, A., 1908, i, 723).—The action 
of methyl chloroformate and sodium carbonate on dl--amino- 
butyric acid leads to the production of 8-carbomethoxyaminobutyric 
acid, m. p. 90—91° (corr.), which is converted by the successive 
action of thionyl chloride and ammonia into the corresponding 
diamide, m. p. 141—142°. The chloride reacts with ethyl] anilino- 
acetate in ethereal solution, giving ethyl 8-carbomethoxyaminobutyryl- 
N-phenylaminoacetate, 
m. p. 94-5—95-5°, which is converted by 1 mol. of alkali hydroxide 
into acid (ammon- 
tum salt), and by excess of alkali hydroxide into 8-aminobutyryl- 
N-phenylaminoacetic acid. Similarly, ethyl 8-carbomethoxybutyryl- 
aminoacetate, m. p. 100°, is converted by gentle hydrolysis into 
B-carbomethoxybutyrylaminoacetic acid, m. p. 135—136° [corre- 
sponding dimethyl ester («-series), m. p. 101—103°], and by methy]- 
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alcoholic ammonia into (a- 
series), m. p. 118—119°; more drastic hydrolysis transforms it 
into the corresponding dibasic acid identified by conversion into 
dimethyl ester, CO,Me-NH-CHMe:-CH, ‘C(OH) CO,Me, 
p. 85° (corresponding diamide, m. p. 180—182° after slight gas 

Carbethoxyaminoacetyl chloride and ethyl $-aminobutyrate 
yield ethyl 8-carbethoxyaminoacetamidobutyrate, 

m. p. 58°, which is converted by ammonia into 8-carbethoxyamino- 
acetamidobutyramide, m. p. 130—131°, and by mild hydrolysis into 
acid (ammonium salt). More 
drastic hydrolysis leads to the production of the corresponding 
dibasic acid, which is converted by ethy]l-alcoholic hydrogen chloride 
into the diethyl ester (8-series), m. p. 104°; the ester is transformed 
by methyl-alcoholic ammonia into the corresponding diamide, 
m. p. 172° (decomp.) after softening at 95—100°. H. 


Alkyl Esters of «-Dialkylaminomethyl-«-alkylacetoacetic 
Acid. Soc. or Cuem. INDustRY IN BasLE (Swiss Pat. 107349, 
addn. to 107347, 107348, and 104344; from Chem. Zentr., 1925, 
i, 2512—2513).—The following have been obtained by the con- 
densation of alkyl esters of «-alkyl- or «-arylalkyl-acetoacetic acids 
with formaldehyde and secondary amines, or the methyloldialky]- 
amines obtained by reaction of the latter: ethyl «-diethylamino- 
methyl-«-ethylacetoacetate, b. p. 123°/8 mm.; ethyl «-diallylamino- 
methyl-x-ethylacetoacetate, b. p. 93°/0-02 mm.; ethyl «-diethylamino- 
methyl-«-allylacetoacetate, b. p. 95°/0-06 mm., and ethyl «-benzyl- 
a-diethylaminomethylacetoacetate, b. p. 124°/0- 01 mm. R. B. 


Stereochemistry of the Tetrahedral Carbon Atom. II. 
Configuration of the Diaminosuccinic Acids. R. KuxHN and 
F. ZuMsTEIN (Ber., 1925, 58, [B], 1429—1432; cf. this vol., i, 781). 
—dl-«8-Dibenzamidosuccinic acid, m. p. 164°, is ogee into its 
optical antipodes by morphine in aqueous solution ; 1-«8-dibenz- 
amidosuccinic acid has m. p. 163—164° (decomp.), [ope —104-2° 
in 0-1N-ammonia, whereas the d-acid (morphine salt) has m. p. 
163—164°, [a]? +106- ‘5° in 0-1N-ammonia. The stereochemical 
configuration of the «$-diaminosuccinic acids is thus established. 
acid, m. p. 212—213°, meso-af-di- 
aminosuccinic acid dihydrochloride, decomp. 186—187°, and dl-«f-di- 
—— acid monohydrochloride, decomp. 200°, are incidentally 

escri 


Spatial Relationships around the Copper Atom. N. 
ScHLESINGER (Ber., 1925, 58, [B], 1877—1889).—In the majority 
of its compounds copper has the co-ordination number 4, but 
it has not been hitherto possible to decide whether the groups 
around the copper atom lie in one plane or in the corners of a 
regular tetrahedron. The existence of reddish-violet forms of certain 
copper salts of bisimino-acids (which have the normal molecular 
weight in phenol) in addition to the dark blue varieties can scarcely 
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be explained except by the assumption of cis-trans isomerism and 
hence of the plane arrangement of the groups around the copper 
atom. The salts may be formulated. 


+ 
NH-CRR’-CO-O0 | 0-CO-CRR’-NH 
[ Cu 
NH-CRR’:CO:0 
trans-form. 

When the value of x is small (2 or 3) the production of cis-salts 
may be expected, whereas when z is great (about 10) the formation 
of trans-salts appears to be favoured. When z has an intermediate 
value, both forms of salts can be obtained and their mutual trans- 
formation studied. The difference between the two series persists 
in solution, and the gradual interconversion can be followed by the 
change of colour; it cannot therefore be due to difference in form- 
ation of the crystal lattice. 

Many of the compounds described have been recorded previously 
(Schlesinger, A., 1911, i, 427; 1912, i, 555; 1915, i, 506, 945), 
but the following are new. «a«’-T'rimethy:enedi-iminodioctonitrile, 
C3H,[NH-CH(C,H,,)°CN],, is prepared as its hydrochloride, m. p. 
215—230° after incipient decomp. 185°, by the action of trimethy]l- 
enediamine hydrochloride and potassium cyanide on heptaldehyde 
in aqueous-alcoholic solution. It is hydrolysed by a mixture of 
sulphuric and hydrochloric acids to ««’-trimethylenedi-iminodioctoic 
acid; the corresponding hydrochloride, the pale blue, anhydrous 
copper salt, and the non-crystalline methyl ester are described. 
The copper salts of ««’-pentamethylenedi-iminoditsobutyric acid 
are of particular interest, since the blue variety is unstable and is 
readily hydrolysed by water to the salt C,,H,,0,N,,3C,,H,,0,N,Cu, 
which is converted by copper hydroxide into the violet, insoluble 
salt C,,H,,0,N,Cu. 

Nickel ‘aa’-pentamethylenedi-iminodiphenyldiacetate is described. 

Heptamethylenediamine hydrochloride is converted by potassium 
cyanide and acetaldehyde into aa’-heptamethylenedi-iminodipro- 
pionitrile hydrochloride, which is hydrolysed by fuming hydro- 
chloric acid to «aa«’-heptamethylenedi-iminodipropionic acid, 
C,H,,(NH-CHMe-CO,H),, decomp. above 270°; the corresponding 
hydrochloride and the pale blue, tetrahydrated copper salt are 
described. [hydro- 
chloride, m. p. about 129° (decomp.)] is hydrolysed to aa«’-hepta- 
methylenedi-iminodiisobutyric acid, which softens but does not 
melt below 310°. The copper salt is obtained in the violet form 
by the addition of the equivalent quantity of an ammoniacal copper 
hydroxide solution to the acid; it is converted into the blue variety 
when its solution in phenol is mixed with alcohol and subsequently 
diluted with ether. The violet salt immediately gives a cherry- 
red solution in phenol, whereas the blue compound yields a blue 
solution which gradually becomes red. «a«’-Heptamethylenedt- 
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iminodiphenyldiacetonitrile, C,H,,(NH*-CHPh:CN),, its dihydro- 
chloride, m. p. 144° (decomp.) after softening at 142°, the corre- 


sponding acid, decomp. about 231°, its hydrochloride, copper salt, 
and methyl ester, d? 1-0854, n%8 1-5293, are described. 

prepared from deca- 
methylenediamine hydrochloride, potassium cyanide, and acetone, 
is hydrolysed by fuming hydrochloric acid to ««’-decamethylenedi- 
iminodtisobutyric acid, which appears to yield only a pinkish-violet 
copper salt insoluble in the usual solvents. H. W. 


[Simple Cyano and Cyanuric Compounds. III. Malono- 
nitrile and its Halogenation]. E. Orr and H. FInNKEN (Ber., 
1925, 58, [B], 1703).—Dibromomalononitrile (Ott and Lépmann, 
A., 1922, i, 643) unites very readily with 1 mol. of water, giving 
dibromocyanoacetamide, m. p. 123—124°, which is also obtained 
in small yield by the bromination of malononitrile in aqueous 
solution. Previously (loc. cit.) the compound has been considered 
erroneously to be dibromosuccinonitrile. Dichlorocyanoacetamide, 
m. p. 91°, is obtained similarly as a by-product of the chlorination 
of malononitrile. Dibromocyanoacetamide is converted by hydro- 
bromic acid at 100° into dibromoacetonitrile. a. W. 


Action of Hydrazine on Halogen Derivatives of Malon- 
amides and Acetoacetic Esters. E. L. Hmst, A. K. Macsera, 
and D. Traut (Proc. Roy. Irish Acad., 1925, 37 B, 47—52; 
ef. Ratz, A., 1904, i, 298, 857; Wolff, A., 1904, i, 722; 1905, 
i, 839; Thorpe, T., 1911, 99, 2183; Whiteley, T., 1921, 119, 
359; Burton and Kenner, T., 1922, 121, 489, 892, 903).—The 
following compounds react with hydrazine hydrate liberating 
nitrogen, the proportion of the theoretical amount set free being 
shown: chloromalonamide (99-3%), dichloromalonamide (99-2%), 
dibromomalonamide (90-5%; cf. Ruhemann and Orton, T., 1895, 
67, 1002), ethyl «-chlorobenzoylacetate (66%), bromomalondi- 
methylamide (no reaction in cold, vigorous on warming), dibromo- 
malondimethylamide (slight liberation of nitrogen in cold, brisk 
on warming); the following compounds are not reduced by 
hydrazine hydrate at the laboratory temperature : bromo-, dichloro-, 
and dibromo-malondiethylamide, chloro- and dichloro-malondi- 
methylamide. The low yields of nitrogen obtained on treating 
certain acetoacetic esters with hydrazine hydrate (T., 1923, 123, 
1122) are due to formation of cyclic compounds. By the action of 
hydrazine hydrate on the «-chloro and «-bromo derivatives of ethyl 
ethyl-, m-propyl-, and benzyl-acetoacetates, 3-methyl-4-ethyl- 
5-pyrazolone, m. p. 220° (cf. Locquin, A., 1904, i, 694, who gives 
m. p. 195—196°), 3-methyl-4-n-propyl-5-pyrazolone, m. p. 206°, and 
4-benzyl-3-methyl-5-pyrazolone, m. p. 213° (decomp.), respectively, 
are obtained. Ethyl «-chlorobenzoylacetate condenses with thio- 
carbamide giving ethyl 2-amino-4-phenyl-1-thiazole-5-carboxylate, 
m. p. 173°. Malonhydrazide, m. p. 154°, is readily prepared 
by treatment of ethyl malonate with excess of memes ove 
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Derivatives of Formaldehyde and Succinimide. E. Cumr.- 
BULIEZ and G. SuLzEeR (Helv. Chim. Acta, 1925, 8, 567—571).— 
N-Hydroxymethylsuccinimide, m. p. 66°, obtained by the action of 
aqueous formaldehyde on succinimide in presence of potassium 
carbonate, is readily condensed with piperidine to give N-piperidino- 
methylsuccinimide, m. p. 106—107°, and converted by phosphorus 
pentachloride into N-chloromethylsuccinimide, b. p. 158—160°/12 
mm., m. p. 58° [pyridinium chloride, m. p. 65—105° (decomp.)]. The 
chloromethyl] derivative reacts with benzene in carbon disulphide in 
presence of aluminium chloride to yield N-benzylsuccinimide, m. p. 
101—103°, from which benzylamine is obtainable by alkaline 
hydrolysis—a method being thus available for the introduction 
of the aminomethyl group into the aromatic nucleus. Sodium 
ethoxide converts the chloromethyl] derivative into N-ethoxymethyl- 
succinimide, b. p. 151—152°/14 mm., 262°/760 mm., m. p. 31—32°. 
N-Acetoxymethylsuccinimide, b. p. 170—175°/10 mm., 290°/760 mm., 
m. p. 51°, distilled with zinc dust gave small quantities of pyrrole 
derivatives not isolated in a state of purity, together with methy]l- 
succinimide of m. p. 71°. G. M. B. 

Preparation of Thiocyanogen from Thiocyanic Acid. 
H. P. KAvFMANN and F. Ké6a.mr (Ber., 1925, 58, [B], 1553—1556).— 
Solutions of thiocyanogen are obtained by shaking thiocyanic acid 
dissolved in anhydrous media, particularly carbon tetrachloride, 
with dry manganese dioxide or lead dioxide, but the yields are 
far below the theoretical even after allowance has been made for the 
part of the thiocyanogen hydrolysed by the water formed during the 
change. If, however, a solution of lead tetra-acetate in chloroform 
or glacial acetic acid is treated with a solution of thiocyanic acid 
in quantity rather greater than is required by the equation, 
Pb(OAc),-+4HCNS= Pb(CNS),+- (SCN),+4CH,°CO,H, lead thio- 
cyanate is precipitated and the filtered, lead-free solution contains 
thiocyanogen in almost theoretical amount. H. W. 


Etherates of the Magnesium Halides. J. MEISENHEIMER, 
E. Prreer, and H. Lanes (Z. anorg. Chem., 1925, 147, 331—344; 
cf. A., 1921, i, 654).—The etherates of the magnesium halides may 
be formulated as [(Et,O),,MgX,] or [(Et,O),,.Mg]X,. If the 
second formula is correct the halogen atoms should be loosely bound 
to the molecule, and it would be expected that attempts to prepare 
dietherates of mixed halides by the interaction of the etherate of a 
magnesium ethyl halide with an allyl halide, (Et,O),,.MgEtX1+ 
would lead 
only to a mixture of the etherates (Et,0),,MgX4, and (Et,0),.,MgX?°,. 
In order to distinguish mixed halides from mixtures o simple 
halides, the rate of loss of ether in a vacuum desiccator was measured. 
The results were not conclusive, but it is believed that mixed halides 
were obtained and that the first of the above formule is correct. 


A. G. 


Alkyl Compounds of Thallium. E. Krause and A. von 
GrossE (Ber., 1925, 58, [B], 1933—1939; cf. Meyer. and Bertheim, 
A., 1904, i, 656; Goddard, T’., 1921, 119, 676; 1922, 121, 36).—The 
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more highly alkylated derivatives of thallium can be obtained by 
addition of only a slight excess of the organo magnesium compound 
to the thallic salt so that the reducing action of the Grignard com- 
pound is avoided and if the Grignard reagent is prepared from the 
alkyl bromide or, preferably, chloride in place of the iodide. Crude 
thallic di-n-butyl bromide, Tl(C,H,),Br, is prepared from thallic 
chloride and magnesium n-butyl bromide in ethereal solution, 
treatment of the product with hydrobromic acid, and separation of 
thallic di-n-butyl bromide from thallium bromide (formed to the 
extent of 15% by reduction) by hot pyridine. The crude bromide is 
transformed by silver fluoride into thallic di-n-butyl fluoride, decomp. 
220—240°, according to the rate of heating, from which the corre- 
sponding chloride, decomp. 240—250°; bromide, decomp. 240— 
250°; iodide, decomp. 220—225°; carbonate, and nitrate, decomp. 
280—290°, are prepared ; thallic di-n-butyl sulphate, m. p. 156—158° 
when placed in a bath pre-heated at 150°, is obtained from the 
carbonate. Thallic diisobutyl chloride and the corresponding 
nitrate are described. Thallic diisoamyl chloride, decomp. 253—257° 
when rapidly heated, and the corresponding fluoride, m. p. 216— 
218° (decomp.), have been prepared. Thallic diisopropyl chloride, 
decomp. 150°, is much less stable than the higher alkyl derivatives ; 
thallic diisopropyl nitrate is described. Thallic disec.-butyl chloride, 
decomp. 150°, and the corresponding nitrate, thallic dicyclohexyl 
chloride, decomp. 210—230°, and the nitrate have been eH 


Chemistry of the Tin Trimethyl Group. C. A. Kraus and 
W. V. Szsstons (J. Amer. Chem. Soc., 1925, 47, 2361—2368).—Tin 
tetramethyl] on treatment with bromine yields tin trimethyl bromide, 
m. p. 27°, b. p. 165°, which gives a stable compound with ammonia, 
SnMe,Br,NH, (cf. Kraus and Greer, A., 1924, i, 155). On treatment 
with sodium in liquid ammonia tin trimethyl is precipitated. Tin 
trimethyl, m. p. 23°, has b. p. 85—88°/45 mm., 182°/756 mm., d*® 
1-570, but cannot be distilled in air as the vapours flash in the 
condenser. In boiling benzene, the molecular weight increases with 
the concentration, being 171-1 at low concentrations and 352 at high 
concentrations (cf. Riigheimer, A., 1909, ii, 134). With sodium 
in liquid ammonia, it yields sodium trimethylstannide. In the 
absence of oxidising agents, tin trimethyl is stable, but atmospheric 
oxygen converts it into an insoluble oxidation product, which yields 
tin trimethyl bromide with hydrobromic acid and the sulphate with 
sulphuric acid. Sulphur in benzene solution yields the analogous tin 
trimethyl sulphide, m. p. 6°, b. p. 233°5—235°5°/759 mm., d® 1-649. 
Tin trimethyl combines with halogens at the ordinary temperature, 
in the proportion of one atom per atom of tin, yielding the tin 
trimethyl halide. Tin trimethyl] chloride is also formed by reaction 
between tin trimethyl solutions and calcium chloride in dry air. 
Mercuric chloride in ether similarly yields tin trimethyl chloride and 
mercury is precipitated. Sodium trimethy] stannide is also obtained 
by the reduction of tin trimethyl halides in liquid ammonia with 
sodium (cf. Kraus and Greer, A., 1923, i, 26). On evaporation of 
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its solution in liquid ammonia, a light yellow solid crystallises which 
readily decomposes at higher temperatures. With tin trimethyl 
halides, sodium trimethy] stannide reacts immediately, yielding tin 
trimethyl. With alkyl halides, union with the organic radical may 
take place. With p-dichlorobenzene in liquid ammonia containi 

a little ether a colourless substance, CgH,(SnMeg),, m. p. 123—124°, 
is formed, which with iodine in benzene yields tin trimethy! iodide 
and p-di-iodobenzene. With s-dichloroethane, tin trimethyl and 
sodium chloride are formed, with evolution of a gaseous hydro- 
carbon. Tin triethyl iodide yields a compound, SnMe,,SnEt,, d”° 
1-431, b. p. 235°/748 mm. Triphenylmethyl chloride yields a 
mixture of compounds, whilst attempts to condense sodium tri- 
methyl stannide with lead triethyl chloride gave indefinite results. 
Sodium trimethyl stannide is also formed by the action of sodium on 
tin tetramethyl in liquid ammonia. The reaction supports Kraus 
and White’s interpretation of the reduction of organic halides by 
alkali metals (A., 1923, i, 456). R. B. 


Compounds formed between Tin Trimethyl Hydroxide and 
Tin Trimethyl Halides. C. A. Kraus and T. Harapa (J. Amer. 
Chem. Soc., 1925, 47, 2416—2419).—The crystalline substance, 
m. p. 143—153° (decomp.), produced by the action of sunlight on 
tin trimethyl iodide has the composition, (Me,Sn°OH),Me,SnI, and 
is identical with products obtained by oxidising tin trimethyl! in 
moist benzene in the presence of tin trimethy] iodide, and by treating 
tin trimethyl iodide with 2 mols. of tin trimethyl hydroxide in 
benzene solution. Analogous compounds are obtained by similar 
methods from tin trimethyl bromide and tin trimethyl chloride. 
The bromine derivative has m. p. 113—115° (decomp.). Compounds 
of the type Me,Sn-OH,Me.SnX,H,O have been cbtained by reaction 
of equimolecular proportions of tin trimethyl hydroxide and the 
corresponding halide in hot alcohol. The todide has m. p. 221° 
(decomp.), the bromide, m. p. 210—211° (decomp.), the chloride, 
m. p. 90° (slow decomp.). R. B. 


Stereoisomeric Forms of Decahydronaphthalene. W. 
Hicxet (Ber., 1925, 58, [.B], 1449—1452).—trans-Decahydronaph- 
thalene, prepared by the action of sodium ethoxide on trans-8- 
decahydronaphthalonesemicarbazone, and purified by successive 
distillation over sodium and treatment with concentrated sulphuric 
acid, has b. p. 185°, di®® 0-8703, nif? 1-46994. The constants of the 
hydrocarbon obtained from technical decahydronaphthalene from 
octahydronaphthalene, by Wolff’s method and by Zelinski (this vol., 
i, 123), are in harmony and there appears to be no ground for the 
hypothesis of Eisenlohr and Polenske (A., 1924, i, 1292) thai the 
product of the hydrogenation of naphthalene in the presence of 
nickel contains some component other than trans-decahydro- 
naphthalene which tends to accumulate in the fractions of lowest 
b. p. The discrepancies between the results of Hiickel (A., 1924, i, 
32) and Eisenlohr and Polenske (loc. cit.) appear to be due to the 
reliance placed by the latter authors on Wolff’s method, which, 
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however, does not invariably yield products which can be freed from 
oxygenated compounds by distillation over sodium. H. W. 


Structure of Benzene and cycloHexane and their Optical 
Anisotropy. K.R. RamanatuHan (Nature, 1925, 116, 279—280).— 
Previous investigations on the anisotropy of gaseous molecules (this 
vol., ii, 478) have been extended to benzene and cyclohexane. The 
depolarisation (7.e., the ratio of the weak component to the strong) 
of the light scattered perpendicularly to the incident beam in 
benzene vapour is 0-067, and in cyclohexane, 0-011. The results are 
in better agreement with the assumption for the benzene molecule 
of a puckered ring, as in diamond, than a plane ring, as in graphite, 
unless the polarisation of the carbon atoms is greater when the field 
is perpendicular than when parallel to the plane of the ring. In the 
case of cyclohexane, the six extra hydrogen atoms are placed on 
opposite sides of the mean plane of the carbon atoms on either side 
A. A. E. 


Conception of Internal Molecular Strain and the Directing 
of Substituents in Benzene. II. D. VortAnperR [with K. 
Bicuner, E. SPRECKELS, E. ScHRoEDTER, O. MEISSNER, F. CAESAR, 
E. Fiscner, W. Konic, and H. Horrmann] (Ber., 1925, 58, [B], 
1893—1914; cf. Vorlander, A., 1919, i, 319)—The behaviour of 
positively and negatively substituted derivatives (cf. loc. cit.) of 
benzene has been examined further. 

The iodinium salts are analogous to the ammonium compounds 
and hence in them the positive iodine influences two benzene 
nuclei; the iodo derivatives correspond with the nitro compounds. 
Iodoso- and iodoxy-benzene are reduced by concentrated nitric 
acid to iodobenzene, which is converted into o- and p-iodonitro- 
benzene. If the reducing action is avoided by addition of carbamide 
nitrate, iodoxybenzene is attacked with great difficulty by nitric 
acid; the iodine atom of the IO, group is therefore positive to the 
benzene nucleus. Diphenyliodinium nitrate is converted by nitric 
acid (d 1-52) and concentrated sulphuric acid into di-m-nitrophenyl- 
iodinium nitrate, m. p. 192—194° [corresponding iodide, m. p. 
142—-144° (decomp.); perchlorate, m. p. about 188°; picrate, m. p. 
about 194°]; the structure of the compound is established by 
comparison with a specimen of the nitrate obtained from m-iodoso- 
nitro- and m-iodoxynitro-benzene (cf. Willgerodt and Wikander, 
A., 1907, i, 1024) and by its fission by alkali hydroxide into m-iodo- 
nitrobenzene and m-nitrophenol (p-nitrophenol may be present in 
very small amount, but o nitrophenol is absent). 

Lead tetraphenyl is not smoothly nitrated, the product giving 
much nitro- and some m-dinitro-benzene when poured into water. 
Lead diphenyl dinitrate is converted into lead di-m-nitrophenyl 
dinitrate, decomp. 210°, which is transformed almost quantitatively 
by bromine at 100° into lead bromide and m-bromonitrobenzene. 
Lead, like iodine, behaves positively towards both phenyl groups. 
The action of bismuth is shown to be similar, since bismuth triphenyl 
dinitrate, decomp. 130°, is transformed into bismuth tri-m-nitro- 
phenyl dinitrate, decomp. about 145°, which is converted by bromine 
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into m-bromonitrobenzene. The similar behaviour of antimony 
and phosphorus has been observed by Morgan and Micklethwait 
(T., 1911, 99, 2286) and by Challenger and Wilkinson (this vol., 
i, 172). On the other hand, positive properties are not observed 
in tin and silicon, since their tetraphenyl derivatives yield mainly 
tin tetra-p-nitrophenyl, decomp. above 350°, and silicon tetra-p. 
nitrophenyl, from which p-bromonitrobenzene is obtained by the 
action of bromine. 

The products of the nitration of triphenylcarbinol are amorphous 
and after drastic treatment have approximately the composition 
of a trinitrotriphenylcarbinol; it appears very doubtful, however, 
whether nitration follows a normal course. Triphenylacetonitrile 
is converted by fuming nitric acid into tri-p-nitrophenylacetonitrile, 
m. p. 210—220°, which is reduced by stannous chloride and con- 
centrated hydrochloric acid to tri-p-aminophenylacetonitrile, m. p. 
280—290° after darkening at about 250°; the corresponding acetyl 
derivative and the condensation product with anisaldehyde are 
non-crystalline. The diazotised amine couples with phenol, giving 
the non-crystalline derivative, (*%) (HO-C,H,°N.°C,H,),CN. The 
identity of tri-p-aminophenylacetonitrile with the compound ob- 
tained from parafuchsin and potassium cyanide and its convert- 
ibility by concentrated hydrochloric acid into parafuchsin proves 
the original nitration to have occurred in the para position to the 
carbinol carbon atom, to which the cyanogen group therefore does 
not impart positive properties. 

The experiments just described considered in conjunction with 
the literature show that an element which is united to two, three, 
or four benzene nuclei directs the entering substituent into these 
benzene nuclei either uniformly positively or uniformly negatively. 

The pyridinium nitrogen atom of 1-phenylpyridinium directs the 
nitro group to the meta position in the benzene nucleus, the pyridine 
nucleus remaining unaffected. 1-Phenylpyridinium chloride (corre- 
sponding picrate, m. p. 121°; perchlorate, m. p. 221°) is converted 
by repeated evaporation with nitric acid (d 1-3) into 1-phenyJ- 
pyridinium nitrate, m. p. 126°, which is transformed by fuming 
nitric acid (d 1-51) at 100° into 1-m-nitrophenylpyridinium nitrate, 
m. p. 204—208° after softening at 195° (corresponding perbromide, 
m. p. 117° after softening at 113°; additive compound of mercuric 
chloride with the chloride, m. p. 165—168° after softening at 
163°; 1-m-aminophenylpyridinium chlorostannate ; 1-m-aminophenyl- 
pyridinium bromide perbromide, m. p. 172—175°). The constitution 
of the nitrophenylpyridinium compound is established by com- 
parison of its salts with those of the three synthetic nitrophenyl- 
pyridinium compounds. 1-p-Nitrophenylpyridinium nitrate, m. p. 
_ 174—177°, is prepared from pyridine, p-nitroaniline, and cyanogen 
bromide. The chloride and its additive compound with mercuric 
chloride, perbromide, m. p. about 165°, picrate, m. p. 147°, and 
perchlorate, m. p. about 176°, are described. 1-p-Aminophenyl- 
pyridinium dinitrate, decomp. above 210° after softening at 200°, 
the dipicrate, m. p. 158—161°, and the dihydrochloride, decomp. 
above 190°, have been prepared. 1-p-Hthoxyphenylpyridinium 
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chloride, m. p. 118° (and its additive compound with mercuric 
chloride), perchlorate, m. p. 134°, picrate, m. p. 139°, and bromide 
(+H,O) are described. 1-m-Nitrophenylpyridinium nitrate, m. p. 
206—208° (decomp.) after softening at 196°, is prepared from 
pyridine, m-nitroaniline, and cyanogen bromide and is identical 
with the nitration product described above. 1-0-Nitrophenyl- 
pyridinium nitrate, m. p. 182—186° (decomp.), the corresponding 
perbromide, m. p. 90—93°, and the additive compound of the chloride 
with mercuric chloride, m. p. about 190°, have been prepared. 

1-Phenyl-4-pyridone, in spite of the presence of an excess of 
concentrated nitric acid, does not appear to behave during nitration 
as an ammonium salt, but as a free pyridone, in which the nitrogen 
is negative towards phenyl. The salts of 1-phenyl-4-pyridone, 
m. p. 127°, are comparatively very stable ; the hydrochloride (+-H,O), 
m. p. about 192°, nitrate (+H,O), perchlorate (+H,O), m. p. 
(anhydrous) 164°, picrate, m. p. 193°, and additive compound of 
the hydrochloride with mercuric chloride, m. p. about 118°, are 
described. 1-Phenyl-4-pyridone is transformed by a large excess 
of hot, fuming nitric acid into 1-p-nitrophenyl-4-pyridone (+H,0), 
m. p. 202° [nitrate (+H,O), m. p. 146°; perchlorate, m. p. about 
245°; picrate, m. p. about 190—192°]. It is reduced by stannous 
chloride in the presence of hydrochloric and glacial acetic acids to 
1-p-aminophenyl-4-pyridone, m. p. 260—270° (decomp.), which after 
diazotisation and coupling with phenol yields a monotropic liquid- 
crystalline acetate, m. p. about 250° (decomp.), and an enantiotropic, 
liquid-crystalline benzoate, m. p. I about 263°, II about 250°, thus 
establishing the para position of the nitro group. This conception 
is confirmed by conversion of the aminophenylpyridone described 
above into 1-p-chlorophenyl-4-pyridone, m. p. 105°, which is identical 
with the synthetic product from p-chloroaniline and chelidonic 
acid. 1-p-Hydroxyphenyl-4-pyridone, decomp. above 200°, cannot 
readily be etherified, owing to the formation of resin. 1-p-Ethoxy- 
phenyl-4-pyridone, m. p. 154—156°, obtained in very moderate 
yield from p-phenetidine and chelidonic acid at 130—170°, yields 
a perchlorate, m. p. 195°. m-Nitroaniline and chelidonic acid yield 
successively chelidonic acid m-nitrophenylamide, C,,H,O,N,, and 
1-m-nitrophenyl-4-pyridone, m. p. about 210° (perchlorate, m. p. 
about 176°; picrate, m. p. 175°). The synthesis of o- and p-nitro- 
phenyl-4-pyridones along these lines is not easily effected. 1-Pheny]l- 
4-pyridone is converted by thiony] chloride into 4-chloro-1-phenyl- 
pyridinium chloride (? +2H,O), m. p. 116° after softening at 83°; 
the additive compound with mercuric chloride, m. p. 180°; per- 
chlorate, m. p. 210°; picrate, m. p. 155—158°, and tribromide, 
m. p. 137°, are described. 

In diphenyl, each of the phenyl groups behaves towards the 
other as a negative substituent in the same manner as any other 
hydrocarbon residue. The action of a large excess of methyl 
sulphate and potassium carbonate on a hot, aqueous suspension of 
p-aminodiphenyl gives the corresponding trimethylammonium salts 
of which the chloride, bromide, m. p. 222° after softening at 210°, 
tribromide, m. p. about 188° (decomp.), iodide, m. p. 220° (decomp.) 
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after softening at 208°, perchlorate, decomp. above 300°, and nitrate, 
m. p. 255° (decomp.) after softening at 230°, are described. Nitr- 
ation of the nitrate gives p’-nitrodiphenyl-p-trimethylammonium 
nitrate, m. p. 235° (decomp.) after darkening and softening at 212° 
[corresponding bromide, m. p. 243° (decomp.) after darkening and 
softening at 165°; tribromide, m. p. 198° (decomp.); iodide, m. p. 
246° (decomp.); picrate, decomp. 200°]. The position of the nitro 
group is established by the conversion of the bromide at 240—260° 
into p’-nitro-p-dimethylaminodiphenyl, m. p. about 244°, and the 
identity of the latter with the product of the partial reduction and 
subsequent methylation of p: p’-dinitrodiphenyl. ’-Nitro-p-di- 
methylaminodiphenyl is slowly converted by nitrous acid into a 
dinitro derivative, m. p. 134°. p’-Amino-p-dimethylaminodiphenyl, 
m. p. about 146° (hydrochloride), is prepared in poor yield by 
reduction of the mononitro compound with stannous chloride; the 
benzylidene derivative, m. p. I 192°, II 183°, p-methylbenzylidene 
compound, m. p. I 248°, IT 218°, and anisylidene derivative, m. p. 
I >270°, II 208°, are described. pp’-T'etramethyldiaminodiphenyl 
has m. p. about 315°. p-Nitrodiphenyl-p'-azobenzene, m. p. 180°, 
from nitrosobenzene and p-nitro-p’-aminodipheny] in glacial acetic 
acid, is reduced by ammonium sulphide to p-aminodiphenyl-p’- 
azobenzene, m. p. about 178° (decomp.); the hydrochloride, benzyl- 
idene derivative, m m. p. I 188°, IL 171° (decomp.), and anisylidene 
compound, m. p. I >192°, IT 173° (decomp.), are described. p-Dt- 
methylaminobenzene-p'-azodiphenyl, prepared by coupling diazotised 
p-aminodiphenyl1 with dimethylaniline, has m. p. 208° after softening 
- 195°; the hydrochloride is described. p-Hydroxylaminodiphenyl, 
p. 132—134°, p-nitrosodiphenyl, m. p. 84°, and p-diazoamino- 
diphenyl, (C,oH,).N5H, m. p. 147°, are prepared by established 
methods. 


Chemical Action of Light. H. Joun (Ber., 1925, 58, [B], 
1563—1565).—The photochemical oxidation of the side chains of 
aromatic hydrocarbons to the carboxyl group in the presence of 
anthraquinone by air or oxygen (cf. Eckert, this vol., i, 413) does 
not depend greatly on ultra-violet rays. Comparative experiments 
in Prague and Davos indicate that increasing altitude has an 
accelerating action on the change. H. W. 


Polymerisation and Oxidation of Indene in the Vapour 
Phase. R. L. Brown (Ind. Eng. Chem., 1925, 17, 920—924).— 
Indene, vaporised in nitrogen, is polymerised rapidly at 300—500°. 
If oxygen is present, oxidation occurs also, the proportion of indene 
removed from the gas by both processes increasing with the per- 
centage of oxygen present, with the temperature, and with the 
reaction period. The chief products are resin, carbon dioxide, 
water, and a little carbon monoxide. [Cf. B., 1925, 835.] 

A. D. 


Action of Nitrogen Dioxide on Anthracene Derivatives. 
KE. pe B. Barnett (J. Chem. Soc., 1925, 127, 2040—2044).— 
9 : 10-Dinitro-9 : 10- dihydroanthracenes are prepared by passing 
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nitrogen dioxide into a cooled chloroform solution or suspension 
of the anthracene derivative. Substituents have no appreciable 
influence on the ease of addition to the “‘ bridge”’; Bz-substituents 
do not increase the stability of these additive compounds, whilst 
ms-substituents decrease it. In any compound 


CXNO 
2 H 
Ce CoH, 
the bridge is re-established on treatment with pyridine and alcohol ; 
thus 9 : 10-dinitro-9 : 10-dihydroanthracene gives 9-nitroanthracene. 
The additive compound from 9-nitroanthracene loses nitrous acid 
giving 9 : 10-dinitroanthracene, m. p. 310°, and that from 1-chloro- 
anthracene loses hydrogen chloride giving 1-chloro-9(or 10)-nitro- 
anthracene, m. p. 155°, which differs from the chloronitro compound 
prepared from 1-chloroanthracene and nitric acid (this vol., i, 18); 
the additive compound (an oil) from 2-chloroanthracene yields a 
mixture of isomeric chloronitro compounds ; 1 : 5-dichloroanthracene 
yields 1 : 5-dichloro-9 : 10-dinitro-9 : 10-dihydroanthracene, m. p. 156° 
(decomp., with previous discoloration), which is converted into 
1 : 5-dichloro-9-nitroanthracene; the 1 : 8-dichloroanthracene addi- 
tive compound, m. p. 215° (decomp., with previous discoloration), 
which is not obtained free from solvent, is converted into the same 
1 : 8-dichloro-9(or 10)-nitroanthracene as is obtained by the action 
of pyridine on the additive compound from 1 : 8-dichloroanthracene 
and nitric acid (loc. cit.); 9-bromoanthracene gives 9-bromo- 
9 : 10-dinitro-9 : 10-dihydroanthracene (sinters about 115°), converted 
into 9 : 10-dinitroanthracene,together with 9 : 10-dibromoanthracene. 
Compounds of the general formula Of <enOCils where 
X is halogen, are very unstable, so that from 9 : 10-dibromo- 


anthracene is obtained 9-bromo-9-nitroanthrone, m. p. 116° (which 
readily decomposes into anthraquinone), whilst 9 : 10-dichloro- 
anthracene yields the very unstable 9 : 10-dichloro-9 : 10-dinitro- 
9: 10-dihydroanthracene. Of the unsymmetrical halogen-nitro com- 
pounds, 1 : 5: 9-trichloro-9 : 10-dinitro-9 : 10-dihydroanthracene, de- 
comp. 156° (from 1 : 5 : 9-trichloroanthracene), yields 1 : 5-dichloro- 
9:10-dinitroanthracene, m. p. 277°. 2:3:9:10-Tetrabromo- 
anthracene is converted by nitrogen dioxide into 2 : 3 : 9-tribromo- 
9-nitroanthrone, which on heating with toluene yields 2 : 3-dibromo- 
anthraquinone. Nitrogen dioxide with anthranyl methyl ether, 
9-phenylanthracene, and 9-phenylanthranyl methyl ether, respect- 
ively, gives 9-nitroanthrone, 9-nitro-10-phenylanthracene, and 9 
phenyl-9-hydroxyanthrone, respectively. F. M. H. 


Composition of Rubicene, C,,H,,. R. Pummerer and H. M. 
(Ber., 1925, 58, [B], 1806—1808).—Analyses of rubicene 
obtained from fluorene (cf. Dziewonski and Suszko, A., 1922, i, 
730) confirm the composition, Vogtle assigned to it by Pummerer 


(A., 1912, i, 182) in place of C,,H,, suggested by Dziewonski and 
Suszko (loc. cit.). Ws 
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Benzoyl Peroxide and Secondary Amines. S. GamMBARJAN 
(Ber., 1925, 58, [B], 1775—1778).—The conversion of diphenyl. 
amine by benzoyl peroxide into N-benzoyl-o-hydroxydiphenyl- 
amine has been presumed to involve the intermediate formation of 
O-benzoyldiphenylhydroxylamine (cf. Gambarjan, A., 1909, i, 910), 
and the reaction is closely analogous to that of benzoyl peroxide on 
isobutyl alcohol (Gelissen and Hermans, this vol., i, 813). The 
assumption is justified by the observation of the course of the 
reaction between benzoyl peroxides and secondary amines which are 
so chosen that isomerisation is excluded. Thus piperidine gives 
N-benzoyloxypiperidine, m. p. 62°, which is quantitatively reduced 
by zine and acetic acid to benzoic acid and piperidine. Diethyl- 
amine affords O-benzoyldiethylhydroxylamine (hydrogen sulphate, 
m. p. 134°), which is reduced to benzoic acid and diethylamine, 
whereas diisobutylamine gives O-benzoyldiisobutylhydroxylamine 
(hydrogen sulphate, m. p. 123°). H. W. 


Stereochemistry of Aromatic Compounds. Isomerism of 
the 9-Aminofluorenes. R. KuuHN and P. Jacos (Ber., 1925, 58, 
[B], 1432—1440).—Theoretical considerations lead to the prediction 
of the possible existence of five stereoisomeric forms of fluorenes 
substituted in position 9, two of which represent non-resolvable 

- cis derivatives (I) and (II), whilst the remaining three comprise the 


trans compound (IIT) and its optical antipodes. 
/ 
(I.) (IL.) (III.) 


Reduction of fluorenoneoxime with zinc dust and glacial acetic 
acid gives 9-aminofluorene, m. p. 64°, which on account of its mode 
of preparation and m. p. of its acetyl derivative is considered to be 
identical with «-9-aminofluorene, m. p. 53—55°, described by 
Schmidt and Stiitzel (A., 1908, i, 415). Schmidt’s @-9-amino- 
fluorene, m. p. 123° (loc. cit.), could not be obtained ; the fraction of 
the crude basic mixture of m. p. 120—126° is found to contain the 
carbamate. Kerp’s 9-aminofluorene, m. p. 161° (A., 1896, i, 239), 
is identified as y-9-fluorylearbamic acid. When treated with 
hydrochloric acid, it loses carbon dioxide and yields y-9-amino- 
fluorene hydrochloride, m. p. 216°, probably identical with the 
compound described by Wieland (A., 1911, i, 571). With pyridine 
and acetic anhydride, the carbamic acid yields y-9-acetamido- 
fluorene, m. p. 245-5—246°, whereas with concentrated ammonia it 
affords y-9-aminofluorene, m. p. 60°,. which absorbs carbon dioxide 
too selily to permit analysis. The active y-base is much more 


readily acetylated than the corresponding «-compound; hence, 
during the reduction of fluorenoneoxime as described above it is 
obtained in considerable amount as the acetyl derivative, whereas 
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the «-amine remains as the acetate. Reduction of fluorenoneoxime 
by sodium amalgam does not lead to the production of the y-base. 
It is, however, obtained by treatment of fluorenoneketazine with 
zinc and acetic acid, but could be isolated only as the acetyl deriv- 
ative, which, like the acetylated «-amine (Schmidt and Stiitzel, 
loc. cit.), is transformed by nitric acid (d 1-35) into 1 : 8-dinitro- 
fluorenone, m. p. 196—197°. 

a-9-Aminofluorene hydrochloride, m. p. 255°, «-9-acetamido- 
fluorene, m. p. 262° (corr.), and «-9-fluoryldimethylcarbamide, m. p. 
158—159°, are incidentally described. H. W. 


Phenylcarbamyl Derivatives of Nitrophenols. O. L. Brapy 
and J. Harris (J. Chem. Soc., 1925, 127, 2175—2176).—By boiling 
a toluene solution of a nitrophenol and phenylcarbimide, washing 
the crystalline product with sodium hydroxide, and recrystallising 
from chloroform, the pure nitropheny! phenylcarbamate is obtained. 
m-Nitrophenyl phenylcarbamate has m. p. 129°. F. M. H. 


Directive Influence of Substituents in the Benzene Ring. 
III. Active Agent in Aqueous Bromination. A. W. FRANCIS 
(J. Amer. Chem. Soc., 1925, 47, 2340—2348; cf. this vol., i, 1141).— 
A solution of hypobromous acid free from bromine is best obtained 
by saturating bromine water with solid silver sulphate and 
separating the silver bromide and excess of silver sulphate. The 
velocity of bromination of m-nitrophenol with free bromine is nearly 
a thousand times greater than that under similar conditions with the 
hypobromous acid solution. Since other sulphates have no negative 
catalytic effect on the bromination with bromine water, it is 
improbable that such effect is exercised by the silver or sulphate 
ions in the hypobromous acid, and accordingly it is improbable that 
hypobromous acid is the principal active brominating agent. 
Competition experiments between potassium iodide and organic 
compounds, such as dibromoresorcinol, m-aminophenol, and di- 
bromophenol, for hypobromous acid and for free bromine in water 
gave ratios of rates which agreed closely and suggested that the 
same agent is effective in every case and that the observed ratios 
represent the actual relative reactivities of the competitors. Satur- 
ation of double bonds with bromine water gives chiefly bromohydrin 
derivatives, only 10—15% of dibromo derivative being formed with 
cinnamyl alcohol and cinnamic, maleic, or fumaric acid. Since, 
however, these compounds appear to be saturated more rapidly by 
bromine water than by hypobromous acid, and the relative amount 
of dibromide formed is as small with bromine water in 4N-sulphuric 
acid, it is improbable that bromohydrin formation involves the 
addition of hypobromous acid as a whole. It is suggested that the 
active agent consists of positively charged bromine atoms which 
add to one side of the double bond. The free positive radicals thus 
produced unite with negative bromine or hydroxyl ions according 
to their own characteristic properties. Support for this view is 
afforded by the formation of «-chloro-8-bromoethane from ethylene 
and bromine in neutral sodium chloride solution, of a«-chloro- 
8-iodoethane similarly from ethylene, iodine, and sodium chloride, 
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and of $-bromoethyl nitrate from ethylene, bromine, and sodium 
nitrate. Further support for this view is afforded by the inactivity 
of hypobromous acid towards gold and by the greater tendency of 
this reagent, as compared with bromine water, to oxidise aniline 
and other amines. R. B. 


Oxidation of Phenols. VIII. Dehydrogenation of p-Cresol. 
R. Pummerer, H. PurrrarcKEN, and P. ScHOPFLOCHER (Ber., 
1925, 58, [B], 1808—1820).—Re-examination of the ketone, 
C,,H 40>, obtained by the oxidation of p-cresol with potassium 
ferricyanide and considered to be 2-p-tolyloxy-2 : 3-dihydro- 
p-benzoquinonemethane (I) (cf. Pummerer, Melamed, and Putt- 
farcken, A., 1922, i, 1161), has led the authors to assign to it the 
constitution (II). When 5 aaltiaaiae in the presence of spongy 


(L) ( of We (II.) 
¥ 


platinum, it absorbs 2 mols. of hydrogen mo of 3 mols. as 
required by the previous formula), giving the alcohol, C,,H,,0, 
m. p. 74°, which shows very characteristic colour changes with acids ; 
the corresponding phenylurethane, m. p. 131°, is described. The 
ketone is converted by concentrated hydrochloric acid into a di- 
hydric phenol, C,,H,,0,, m. p. 158°, which is not identical with any 
of the three known dihydric phenols derivable from p-cresol 
(5 : 5’-dihydroxy-2 : 2’-dimethyldiphenyl, 2: 5’-dihydroxy-2’ : 5-di- 
methyldiphenyl, 2 : 4’-dihydroxy-5-methyldiphenylmethane). The 
remaining three possible dihydric phenols have now been synthesised 
and the product of the isomerisation has been found to be identical 
with 5: 6’-dihydroxy-2’ : 3-dimethyldiphenyl. Distillation of its 
dimethyl ether gives a substance, m. p. 79—81°, which has not been 
fully investigated. Oxidation of the ether with potassium per- 
manganate yields 2 : 3’-dimethoxydiphenyl-5 : 6’-dicarboxylic acid, 
m. p. 263—264°, which could not be converted into the corresponding 
anhydride. 

The synthesis of 5: 5’-dihydroxy-2: 2’-dimethyldiphenyl is 
accomplished in the following manner. o0-lodo-p-nitrotoluene is 
converted by copper powder at 235—250° into 5 : 5’-dinitro-2 : 2’- 
dimethyldiphenyl, m. p. 177°, which is reduced by stannous chloride 
and hydrochloric acid to 5 : 5’-diamino-2 : 2'-dimethyldiphenyl, b. p. 
995 998°/13 mm., m. p. 96—98° (dihydrochloride). The amine is 
converted in the usual manner into 5: 5’ -dihydroxy-2 : 2'-dimethyl- 
diphenyl, m. p. 229°. o-Iodo-p-cresol, m. p. 63—64°, and its benzoate, 
m. p. 53°, are incidentally described. 

p-Tolyl p-aminobenzyl ether (Pummerer and Melamed, loc. cit.) 
is esata by diazotisation in acetic and sulphuric acids and 
subsequent heating of the diazonium compound with acetic acid 


Be 
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into p-tolyl p-acetoxybenzyl ether, m. p. 98°, which, even under the 
mildest conditions of hydrolysis, is transformed into p-cresol and 
p-hydroxybenzy] alcohol. 

6 : 4'-Dihydroxy-3-methyldiphenylmethane, m. p. 135-5° (diacetate, 
m. p. 86°; dimethyl ether, m. p. 74°, is prepared by the action of 
sodium p-tolyloxide on w-chlorotolyl carbonate, m. p. 95°. The 
methyl ether is also obtained by condensing anisyl chloride with 
p-tolyl methyl ether and reduction of the dimethoxymethylbenzo- 
phenone thus obtained by amalgamated zinc and hydrochloric acid ; 
a substance, m. p. 178—182°, is simultaneously formed. 

The by-products of the oxidation of p-cresol by potassium ferri- 
cyanide contain a dihydric phenol, m. p. 194°, to which the com- 
position C,,H,,0, has been assigned; since, however, it is not 
identical with any of the six dihydric phenols derivable from 
p-cresol, the correctness of this formula is in doubt, and the 
composition 1,0, issuggested. 6: 6’-Dihydroxy-3 : 3’-dimethy]- 
diphenyl, m. p. 154° (diacetate, m. p. 88°; dimethyl ether, b. p. 
175°/6 mm., m. p. 61°), is also present. H. W. 


Catalytic Reduction by Means of Nickel and Hydrogen. 
A. FELDMANN (Giorn. Chim. Ind. Appl., 1925, 7, 406—408).—A 
number of aromatic compounds were reduced by means of hydrogen 
at 8-10 atm. in presence of nickel. The reduction of sodium 
1-nitroso-$-naphthol-6-sulphonate to the corresponding amino 
compound (“ Eikonogen’”’) by this method is described, also the 
conversion of 2 : 4-dinitrophenol successively into 4-nitro-2-amino- 
phenol and 2:4-diaminophenol, and of 2 : 4-dinitro-4’-hydroxy- 
diphenylamine into the diamino compound. 1 : 5-Dinitronaphtha- 
lene-3 : 7-disulphonic acid yielded the diamino compound, but 
1 : 8-dinitronaphthalene-3 : 6-disulphonic acid could not be reduced. 
Methylene-p-aminophenol, reduced by this method, regenerated 
p-aminophenol, hence it is probable that it is merely an additive 
compound of the latter with formaldehyde, and has not the con- 
stitution HO-C,H,N:CH, attributed to it. Benzoquinone was 
converted into quinol, and the sodium hydrogen sulphite compound 
of formaldehyde yielded sodium formaldehydesulphoxylate. 

G. L. R. 


Bromophenols. VII. Bromine Substitution Products of 
Quinol. M. Kouwn and L. W. Guttmann (Monatsh., 1925, 45, 
573—588; cf. this vol., i, 655)—Methylation of 2 : 5-dibromo- 
quinol, m. p. 184—186° (cf. Benedikt, Monatsh., 1880, 1, 345 ; Sarauw, 
A., 1881, 1135), in alkaline solution with methyl sulphate affords 
2:5-dibromo-1 : 4-dimethoxybenzene, m. p. 142°, identical with that 
obtained by the bromination of quinol dimethyl ether (cf. Haber- 
mann, A., 1878, 728). This is demethylated when boiled with 
hydrobromic acid in glacial acetic acid, whilst fuming nitric acid 
oxidises it to 2 : 5-dibromobenzoquinone, m. p. 188—189°, a nitro 
derivative not being produced (cf. Nélting and Werner, A., 1891, 
209). Treatment of tribromoquinol in alkaline solution with 
methyl sulphate yields similarly the dimethyl ether, m. p. 101—103°, 
which on treatment with fuming nitric acid affords tetrabromo- 
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benzoquinone (bromanil) in small yield. Quinol monomethy] ether 
is obtained, together with some dimethyl ether, by treating quinol 
in alkaline solution with 2/3 mol. of methyl sulphate. When 
treated with 2 mols. of bromine in acetic acid, it affords a dark 
brown solid, which on methylation yields the above 2 : 5-dibromo- 
quinol dimethyl ether. Treatment of 2 : 6-dibromoquinol dimethy] 
ether (cf. Ling, T., 1892, 61, 562) with fuming nitric acid affords 
2 : 6-dibromo-3 : 5-dinitroquinol dimethyl ether, pale yellow, m. p. 
150—151°. Detailed crystallographic data for several of the above 
products are included. F. G. W. 


Bromophenols. VIII. Bromo- and Bromonitro-resor- 
cinols. M. Koun and G. Lérr (Monatsh., 1925, 45, 589—595). 
—4 : 6-Dibromoresorcinol, obtained when slightly less than 2 mols. 
of bromine are added to resorcinol suspended in carbon tetrachloride 
(cf. Zehenter, A., 1882, 193), affords the dimethyl ether, m. p. 138°, 
on treatment in alkaline solution with methyl sulphate. Treatment 
of the dimethyl ether with liquid bromine yields 2 : 3 : 6-tribromo- 
resorcinol dimethyl ether (cf. Torrey and Hunter, A., 1911, i, 283) in 
a condition difficult to purify, which when boiled with hydro- 
bromic acid in acetic acid yields 2 : 4: 6-tribromoresorcinol, m. p. 
111°, which is also obtained by methylating 2: 4: 6-tribromo- 
resorcino] monomethy] ether (cf. Benedikt, Monatsh., 1880, 1, 345). 
When the last is treated in acetic acid solution with potassium nitrite 
it yields 2 : 6-dibromo-4-nitro-3-hydroxyanisole, yellow, m. p. 122° 
(potassium and sodium salts, yellow; silver salt, red); which, on 
demethylation, affords 2 : 6-dibromo-4-nitroresorcinol (cf. Raiford 
and Heyl, A., 1910, i, 730). F. G. W. 


Bromophenols. IX. Bromo- and Bromonitro-phenols. 
M. Kouw and S. SrrassMann (Monatsh., 1925, 45, 597—603).— 
Treatment of 2: 3:4: 6-tetrabromoanisole with cold fuming nitric 
acid affords 2:3: 4: 6-tetrabromo-5-nitroanisole, m. p. 122°, which 
yields the corresponding tetrabromonitrophenol, m. p. 162°, on 
demethylation (cf. Blanksma, Rec. trav. chim., 1908, 27, 31). Treat- 
ment of 2:3:4:6-tetrabromophenyl acetate with cold sulphuric 
and nitric acids affords 2 : 3 : 6-tribromo-5-nitrobenzoquinone, yellow, 
m. p. 285°. 2:4:6-Tribromoanisole affords similarly 2 : 4 : 6-tri- 
bromo-3 : 5-dinitroanisole, m. p. 148°, which yields the corresponding 
tribromodinitrophenol, m. p. 196°, on demethylation (cf. Jackson 
and Warren, A., 1894, i, 176). Addition of bromine (2 mols.) to a 
solution of m-bromophenol] in glacial acetic acid affords 3 : 4 : 6- or 
2:3: 4-tribromophenol, m. p. 78°, the methyl ether of which, m. p. 
67°, yields a mononitro derivative, m. p. 105°. F. G. W. 


Bromophenols. X. Ethers of Chloronitro and Bromo- 
nitro Derivatives of Quinol and Toluquinol and the Mobility 
of the Halogen Atoms therein. M. Koun and R. MARBERGER 
(Monatsh., 1925, 45, 649—662).—2:6-Dichloroquinol dimethyl 
ether reacts with cold, fuming nitric acid with formation of 2 : 6-di- 
chloro-3 : 5-dinitroquinol dimethyl ether, pale yellow, m. p. 121—123°, 
monoclinic crystals, a: b : c=0-98746 : 1 : 1-75961, B=90° 42’ 44”; 
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there is also an orthorhombic form, a: 6 : c=0-89446: 1: 1-61190. 
When boiled with pyridine, the dinitro derivative affords an N-methyl- 
pyridinium compound, which, when decomposed with aqueous 
potassium hydroxide, yields the monomethyl ether, 3 : 5-dichloro- 
2 : 6-dinitro-4-methoxyphenol, yellow, m. p. 97° (monoclinic, a : b : c= 
1-12679 : 1 : 0-90567, 8 =93° 59’), as the red potassium salt. 
3-Bromo-4 : 6-dinitro-2 : 5-dimethoxytoluene, m. p. 124—126°, 
obtained by nitrating the corresponding bromotoluquinol dimethyl 
ether, affords similarly 5-bromo-2 : 4-dinitro-6-methoxry-m-cresol, 
m. p. 86°, whilst 2 : 6-dibromo-3 : 5-dinitroquinol dimethyl ether 
yields in the same way 3: 5-dibromo-2 : 6-dinitro-4-methoxyphenol, 
sulphur-yellow, m. p. 135—137° (ammonium salt, yellow ; silver salt, 
orange), which affords the dimethyl ether when the silver salt is 
warmed with methyl-alcoholic methyl iodide. 2 : 6-Dinitro-3 : 5-di- 
anilino-4-methoxyphenol, dark red, m. p. 181° (decomp.), is obtained 
when 2:6-dibromo- or 2: 6-dichloro-3 : 5-dinitroquinol dimethyl 
ether is boiled with aniline. 2 : 4-Dinitro-5-anilino-6-methoxy-m- 
cresol, dark red, m. p. 138—139° (decomp.), is obtained similarly from 
bromodinitrotoluquinol dimethyl ether. F. G. W. 


Bromophenols. XI. Bromination of Quinol Monomethyl 
Ether and of Nitroquinol Dimethyl Ether. M. Koun and 8. 
Grin (Monatsh., 1925, 45, 603—607).—When quinol dimethy] ether 
is treated with excess of liquid bromine it yields 2 : 3 : 5-tribromo- 
4-hydroxyanisole, m. p. 145°, which affords the corresponding 
dimethyl ether on treatment in alkaline solution with methyl 
sulphate, and, when shaken with potassium nitrite in suspension 
in glacial acetic acid, yields either 2 : 5-dibromo-3-nitro-4-hydroxy- 
or 2: 3-dibromo-5-nitro-4-hydroxy-anisole, m. p. 170° (decomp.). 
Nitroquinol dimethy] ether affords tetrabromoquinol dimethy] ether, 
m. p. 191—192°, when treated with liquid bromine (cf. Habermann, 
A., 1878, 728). F. G. W. 


Monomethyl Styphnate and a New Trinitroguaiacol, 
3:4:5-Trinitro-2-hydroxyanisole. M. Koun and G. 
(Monatsh., 1925, 45, 605—615).—-Pyridine reacts immediately with 
trinitroresorcinol dimethyl ether (dimethyl styphnate) to form the 
N-methylpyridinium salt of monomethyl styphnate, yellow, m. p. 
131—132° (cf. Kohn and Grauer, A., 1914, i, 83). The N-methyl- 
quinolinium salt, yellow, m. p. 151°, is obtained similarly. Both 
salts are decomposed by dilute hydrochloric acid with formation 
of monomethyl styphnate, m. p. 80° (cf. Blanksma, A., 1902, 
i, 442), of which the pyridine and quinoline salts, yellow, m. p. 
140—145° (decomp.) and 165—174° (decomp.), respectively, depend- 
ing on the rate of heating, are described. Whilst dimethyl styphnate 
affords styphnic acid when boiled with hydrobromic acid in acetic 
acid, 3: 4: 5-trinitroveratrole (cf. Klemenc, A., 1911, i, 779) loses 
only one methyl group under these conditions, with formation of 
a trinitroguaiacol, 3 : 4 : 5-trinitro-2-hydroxyanisole, m. p. 143—149° 
(decomp.) [benzoate, m. p. 146°; pyridine salt, m. p. 158° (decomp.) ; 
quinoline salt, m. p. 201° (decomp.)]. The N-methylpyridinium 
salt, deep red, m. p. 120°, and the N-methylquinolinium salt, brilliant 
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red, m. p. 161—163°, of the above trinitroguaiacol are obtained 
by the action of pyridine and quinoline, respectively, on 3: 4: 5- 
trinitroveratrole. Both salts are decomposed by 20% sulphuric 
acid, with formation of trinitroguaiacol. F. G. W. 


Chlorination of Tetramethylene Polymerides. E.PuxEDDU 
(Gazzetta, 1925, 55, 604—610; cf. A., 1920, i, 481)—These poly- 
merides, derived from phenols, or their ethers, having propenylic 
side chains, no longer possess the propenylic double bond and 
hence give chlorination products only by substitution. The latter 
are yellow to red, amorphous powders, melting indefinitely, insoluble 
in water, but somewhat soluble in organic solvents and in hot 
alkali hydroxides. They are difficult to purify and their con- 
stitutions are unknown. Diisoeugenol, thought to be 


C,H,0,° 
HMe-CHMe 


is obtained by the action of concentrated hydrochloric acid on an 
ethyl-alcoholic solution of isoeugenol. On chlorination in chloro- 
form at the ordinary temperature, in carbon tetrachloride at 76°, 
or in xylene at 140°, hexachlorodiisoeugenol, CygH,,0,Cl,, decomp., 
without melting, at 105°, is obtained. Diisoeugenol dimethyl] ether, 
produced by the action of methyl sulphate on an alkaline solution 
of dizsoeugenol, gives, on chlorination, hexachlorodiisoeugenol di- 
methyl ether, contaminated by a higher chloro derivative. The 
product of chlorination of diisoeugenol diethyl ether is tetrachlorodi- 
isoeugenol diethyl ether, decomp. 86°. Diisosafrole chlorinates to 
hexachlorodiisosafrole, decomp. 100—123° to a dense reddish-brown 
liquid. W. E. E. 


Triphenylmethyl. XXXIV. 2:5-, 2:4, and 3:4-Di- 
methoxytriphenylmethyls. M. GomBerc and G. C. FoRRESTER 
(J. Amer. Chem. Soc., 1925, 47, 2373—2391).—In continuation of 
previous work (A., 1923, i, 211, 212) on the influence of methoxy 
groups on the dissociation of hexa-arylethanes, the behaviour of 
the 2:5-, 2:4-, and 3: 4-dimethoxytriphenylmethyls has been 
examined. The free radicals are white when isolated, but slowly 
become yellow and yield red to orange-red solutions in organic sol- 
vents, the colour of these solutions deepening with the accumulation 
of methoxy groups in the molecule. These solutions are stable to 
heat and do not deteriorate on keeping. They are only slightly 
affected by exposure to strong diffused daylight or to the tungsten 
lamp, but decompose in direct sunlight. On saturation with 
hydrogen chloride, the triphenylmethane and_ triphenylmethyl 
chloride are produced, 2CR,-+-HCI=CHR,+CR,Cl. Although the 
dry radicals:only absorb oxygen slowly, in solution practically 
quantitative oxidation to crystalline peroxides, (CR 3),0,, is com- 
plete in about 5 mins. The dissociation of these free radicals in 
benzene, nitrobenzene, p-bromotoluene, and p-dichlorobenzene in- 
creases considerably with the temperature, but is unaffected by 
the concentration over the range (l—5%) examined. The degree 
of dissociation of the 2: 5- and 2: 4-dimethoxy compounds varies 
considerably with the solvent. The presence of two homonuclear 
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methoxy groups has, however, very little effect on the ratio of free 
radical to hexa-arylethane in solution, the percentage of dissociation 
in nitrobenzene, p-bromotoluene, and p-dichlorobenzene varying 
from 20% to 30% in the three compounds examined. The colour 
of these solutions varies considerably with the temperature and 
concentration, but the increase in colour with temperature and 
dilution is quite unrelated to the accompanying change in dis- 
sociation, an observation in harmony with the quinonoid theory 
of the colour of unimolecular triphenylmethy]ls. 

The influence of the methoxy group on the synthesis of tetra- 
arylmethanes from magnesium phenyl bromide has been examined. 
Whilst triphenylmethyl chloride gives only 2—5% of tetraphenyl- 
ethane, o-methoxytriphenylmethyl chloride gives a 38% yield of 
the tetra compound, the corresponding p-methoxy derivative giving 
only 43%. The 3:4-, 2:4-, and 2: 5-dimethoxytriphenylmethyl 
chlorides give 30%, 25%, and 58% yields of the tetra-aryl com- 
pound, respectively. The 2: 5-dimethoxy bromide similarly gives 
a 58% yield, whilst with magnesium phenyl iodide the 2 : 5-di- 
methoxytetraphenylmethane is obtained in 17% yield. In certain 
cases, the Grignard reagent acts as a reducing agent and the tri- 
arylmethane has been obtained in yields up to 53% of the theo- 
retical. Attempts to prepare the dimethoxytetraphenylmethanes 
from triphenylmethyl chloride and the corresponding magnesium 
dimethoxypheny] iodide were unsuccessful. 

2: 5-Dimethoxytriphenylearbinol, m. p. 141°, was obtained in 
92% yield from quinol dimethyl ether and benzophenone chloride 
in the presence of aluminium chloride. The bromide, m. p. 113°, 
anilide, m. p. 169-5°, and p-toluidide, m. p. 151°, are described. 
With molecular silver in bromobenzene, the bromide is converted 
into 2: 5-dimethoxytriphenylmethyl (peroxide, m. p. 149°), which 
was obtained crystalline but not pure. 2 : 4-Dimethoxytripheny]l- 
carbinol, similarly prepared from resorcinol dimethyl ether, yields 
an anilide, m. p. 143°, and a chloride, m. p. 97° (giving a red, 
additive compound with hydrogen chloride), which with molecular 
silver is similarly converted into 2 : 4-dimethoxytriphenylmethyl 
(peroxide, m. p. 146°). 3: 4-Dimethoxytriphenylcarbinol and 3 : 4- 
dimethoxytriphenylmethyl (peroxide, m. p. 162-5°) were analogously 
obtained. 2 : 5-Dimethoxytetraphenylmethane from magnesium phenyl 
bromide or iodide and 2 : 5-dimethoxytriphenylmethy] chloride or 
bromide has m. p. 163°; 2 : 5-dimethoxytriphenyl-«-naphthylmethane, 
m. p. 175° (yield 41%); 3: 4-dimethoxytetraphenylmethane, m. p. 
170-5°; 2: 4-dimethoxytetraphenylmethane, m. p. 180°; o-methoxy- 
tetraphenylmethane, m. p. 145°; and p-methoxytetraphenylmethane, 
m. p. 194°. R. B. 


Tautomerism of Derivatives of Phloroglucinol. Mono- 
methyl Derivatives of Phloroacetophenone. A. Sonn and W. 
Bitow (Ber., 1925, 58, [B], 1691—1698).—The action of aceto- 
nitrile and hydrogen chloride on an ethereal solution of phloro- 
glucinol monomethyl ether in the presence of anhydrous zinc 
chloride yields a substance, m. p. 205—207°, which is regarded 
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provisionally as 4 : 6-dihydroxy-2-methoxyacetophenone, since it is 
transformed by anisaldehyde and potassium hydroxide into a 
chalkone, m. p. 169°, (?) 4 : 6-dihydroxy-2-methoxryphenyl 4-methory- 
styryl ketone. If, however, phloroacetophenone is treated with 1 
mol. of diazomethane in ethereal solution, phloroacetophenone 
dimethyl ether, unchanged phloroacetophenone, and an isomeric 
HAc phloroacetophenone monomethyl ether, m. p. 136—137°, 
Fs, are obtained, to which, since it does not react with 
OH :O aldehydes, the constitution (I) is provisionally assigned, 
l thus indicating the possibility of a dienolic-ketonic 
A) \Z structure for phloroacetophenone. The acylation of the 
latter substance is in harmony with this conception. 
Thus whereas phloroglucinol is converted by methyl chloroformate in 
alkaline solution into tricarbomethoxyphloroglucinol, phloroglucinol- 
carboxylic acid under similar conditions yields only monocarbo- 
methoxyphloroglucinolcarboxylic acid. Attempts to introduce 
similarly a single carbomethoxy group into phloroacetophenone 
gave mainly dimethyl phloroacetophenone-o-dicarboxylate, 

m. p. 114—115°, together with a little methyl phloroacetophenone-o- 
carboxylate, m. p. 152°, and unchanged phloroacetophenone. T'ri- 
methyl phloroacetophenonetricarboxylate, m. p. 65°, is readily pre- 
pared from methyl chloroformate and phloroacetophenone in the 
presence of benzene and dimethylaniline. Hydrolysis of the tricarbo- 
methoxy compound with 2 mols. of alkali hydroxide yields mainly 
a mixture of phloroacetophenone and its dicarbomethoxy derivative. 
Benzoyl! chloride (1 mol.) and sodium hydroxide (1 mol.) convert 
phloroacetophenone into a mixture of much dibenzoylphloroaceto- 
phenone, m. p. 109—110°, little monobenzoylphloroacetophenone, m. p. 
177—178°, and unchanged phloroacetophenone. T'riacetylphloro- 
acetophenone, from phloroacetophenone and acetyl chloride in the 
presence of benzene and dimethylaniline, has m. p. 90°. 

2:4: 6-Trinitrobenzaldehyde is converted by ethereal diazo- 
methane into 2: 4 : 6-trinitroacetophenone, m. p. 90—92° (decomp.) 
(phenylhydrazone, m. p. 193—194°). 

p-Methylcarbonatobenzaldehyde has m. p. 41—42° (Rosenmund, 
A., 1918, i, 300, gives m. p. 18-5°). H. W. 


and ay-Isomerides of 2:4:6:3': 4’-Pentamethoxydi- 
phenylpropane. J. J. Drum, N. G. J. O’REmLy, and H. Ryan 
(Proc. Roy. Irish Acad., 1925, 37 B, 19—26; cf. T., 1902, 81, 1172; 
A., 1916, i, 722; 1923, i, 1221).—The observation of Freudenberg 
(A., 1920, i, 752) that the reduced methylation product of catechin 
(Kostanecki and Lampe, A., 1907, i, 73, 334; 1908, i, 86) is identical 
with 2: 4:6: 3’ : 4’-pentamethoxy- -zy-diphenylpropane, m p. 87— 
88°, in contradiction to Nierenstein’s results (T., 1920, 117, 971, 
1151), is confirmed. Maclurin pentamethy] ether on treatment with 
magnesium ethyl iodide in benzene solution yields 2: 4: 6: 3’: 4’- 
pentamethoxy-ax-diphenyl-A-propene, m. P. 95—96°, dibromide, m. p. 
161—162°, which on reduction gives 2:4:6:3': 4’-pentamethoxy- 
aa-diphenylpropane, m. p. 80—81°. L. F. H. 
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Triphenylcarbinol Hydrochloride. B. Hetrericu and H. 
DeueE (Ber., 1925, 58, [B], 1605).—Triphenylcarbinol hydrochloride, 
m. p. 174°, obtained previously from triphenylmethyl chloride and 
water in the presence of pyridine (this vol., i, 790), is also prepared 
from triphenylcarbinol and hydrogen chloride in pyridine solution. 

H. W. 


Tautomerism of o-Hydroxytriarylcarbinols which contain 
Naphthyl Groups. M. GomBerG and W. J. McGuu (J. Amer. 
Chem. Soc., 1925, 47, 2392—2405).—The isomeric change of o- 
hydroxytriarylcarbinols to the o-quinonoid form previously studied 
with o-hydroxytriphenylcarbinol (A., 1923, i, 212) and its p-methoxy 
derivative (A., 1918, i, 111) is now shown to be characteristic of 
o-hydroxytriarylcearbinols containing one, two, or three naphthyl 
groups. Such isomeric change appears to be a necessary pre- 
liminary stage in the intramolecular condensation of the carbinols 
to the corresponding xanthens, but the possibility of isolating any 
one of the successive stages, benzenoid or quinonoid carbinol, 
fuchsone or xanthen, depends on their relative stabilities. With 
successive replacement of the unsubstituted phenyl groups by 
naphthyl groups in o-hydroxytriphenylcarbinol, the quinonoid and 
fuchsone forms become more unstable and the o-hydroxy- 
phenyldi-x-naphthylcarbinol undergoes dehydration to the xanthen 
even in neutral solvents. Similar influences are observed when the 
hydroxyl group is present in the naphthalene ring. With diphenyl- 
3-hydroxy-8-naphthylearbinol and_ di-«-naphthyl-3-hydroxy-8- 
naphthylcarbinol there is little evidence of the existence of the 
quinonoid or fuchsone forms, the dehydration to xanthen taking 
place with little production of colour. 2-Hydroxy-«-naphthyl- and 
1-hydroxy-8-naphthyl-diphenylearbinols, in agreement with the 
stability of the «8-naphthaquinone structure (Marckwald, A., 1893, 
i, 603; 1894, i, 474), afford evidence of the existence of the fuchsone, 
and both the benzenoid and quinonoid forms of the former have 
been isolated. Both the methoxy and benzyloxy derivatives of 
this carbinol yield the fuchsone quantitatively when heated in acetic 
acid. The fuchsone is the stable form of the corresponding 1- 
hydroxy-8-naphthyl compound and the xanthen could not be 
obtained. The methoxy and benzyloxy derivatives of o-hydroxy- 
and di-x«-naphthyl-3-hydroxy-8- 
naphthylearbinol cannot easily form xanthens and intramolecular 
condensation yields the corresponding phenyldi-x-naphthafluorene 
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(I) or 8-naphthyldi-«-naphthafluorene (II). Stable carbinols appear 
to yield stable chlorides and free radicals, whilst the tautomeric 
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diphenylhydroxynaphthylcarbinols give unstable chlorides, which 
pass at once into the fuchsone. 

Colourless o-hydroxy-p-methoxytriphenylearbinol on boiling with 
70% acetic acid for 15 mins. yields an orange-yellow precipitate 
of the quinonoid carbinol. Both the coloured and colourless 
carbinols are transformed by heat into the fuchsone, m. p. 156°, 
but the coloured form is dehydrated more rapidly. Phenyl 
a-naphthyl ketone and magnesium o-anisyl iodide give in 85°, 
yield o-methoxydiphenyl-«-naphthylearbinol, m. p. 156°, the 
chloride, m. p. 142°, of which, on treatment with silver in benzene, 
yields o-methoxydiphenyl-«-naphthylmethyl (peroxide, m. p. 111°). 
Attempts to demethylate the carbinol with aluminium chloride, 
antimony chloride, or hydrobromic acid yielded phenyl-«-naphtha- 
xanthen. o-Methoxydiphenyl-«-naphthylmethane has m. p. 134°. 
o-Hydroxyphenyldi-«-naphthylearbinol, m. p. 142°, with benzyl 
chloride and sodium hydroxide in acetone yields o-benzyloxyphenyl- 
di-«-naphthylcarbinol, m. p. 149—150°, which on boiling with glacial 
acetic acid is converted into o-benzyloxyphenyldi-a-naphthafluorene 
(I), m. p. 210°. o-Methoxyphenyldi-a-naphthafluorene, m. p. 318°, 
is obtained similarly. Diphenyl-3-hydroxy-$-naphthylearbinol be- 
comes coloured in acetic acid on warming, but on boiling is slowly 
converted into phenyl-8-naphthaxanthen. Diphenyl-3-hydroxy-f- 
naphthylmethyl (peroxide, m. p. 145°) is obtained by treating the 
carbiny! chloride with silver, but decomposes rapidly in solution, 
yielding diphenyl-3-hydroxy-$-naphthylmethane and the phenyl-f- 
naphthaxanthen, m. p. 171°. Methylation of the carbinol in acetone 
with methy] sulphate yields dipheny!-3-methoxy-8-naphthylcearbinol, 
m. p. 175—176°. Calcium chloride and hydrogen chloride in 
benzene convert this into the chloride, m. p. 129—130°. The 
methane has m. p. 179—180°. Diphenyl-3-methoxry-6-naphthylmethyl 
(peroxide, m. p. 169—170°) is a yellow solid. Diphenyl-3-benzyloxy- 
B-naphthylcarbinol, m. p. 165°, the chloride, m. p. 115°, the methane, 
m. p. 141°, and diphenyl-3-benzyloxy-8-naphthylmethyl were analog- 
ously obtained. 

Di-«-naphthyl-3-hydroxy-$-naphthylearbinol on heating in 
acetone solution yields «-naphthyl-«$-dinaphthaxanthen (III), 

m. p. 262°. The methoxy derivative of the 

m. in boiling acetic acid, 

or with acetyl chloride in chloroform at 0°, 

uorene , p. —242°. Dipheny!l- 

\/ CH N/ 2-hydroxy-«-naphthylearbinol, from 

10H ,(«) a-hydroxy-$-naphthoate and magnesium 
phenyl bromide, m. p. 195—198°, becomes red in boiling acetic acid 
solution and on cooling the solution deposits red crystals of the 
o-naphthafuchsone, m. p. 198°. The quinonoid carbinol, reddish- 
orange, m. p. 140—145°, is obtained by crystallisation from alcohol 
containing acetic acid, and is dehydrated more rapidly than the 
benzenoid form. The optical constants of both forms are given. 
Prolonged boiling with acetic acid converts the carbinol into 
phenyl-«-naphthaxanthen, m. p. 172—173°. Diphenyl-2-methoxy- 
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«-naphthylearbinol, m. p. 148—150°, on heating in glacial acetic acid, 
yields o-naphthafuchsone, the same compound being formed in 
attempts to prepare the carbinyl chloride. Diphenyl-2-benzyloxy- 
a-naphthylearbinol, m. p. 142°, behaves similarly. Attempts to 
convert dipheny]l-1-hydroxy-8-naphthylcarbinol into a coloured form 
failed. R. B. 


Naphthenic Acids derived from Nishiyama Petroleum. 
Y. Tanaka and S. Nagar (J. Amer. Chem. Soc., 1925, 47, 2369— 
2371).—The crude naphthenic acid from a neutral oil distillate, 
d 08578, from Echigo-Nishiyama petroleum was purified by con- 
version into the methyl ester, a pale yellow oil, d}’ 0-9446, ni 1-4651, 
80% of which distils at 130—180°/8-9—9-0 mm. The pure 
naphthenic acid, a yellow, viscous oil, has dj° 0-9741, nj} 1-4762, 
neutralisation value 248, and 80% distils at 170—210°/8-9—9-0 
mm. Fractionation of the methyl ester yielded mainly methyl 
dodecanaphthenate, b. p. 127—129°/8-:9—9-0 mm., 265—266°/ 
760 mm., dj? 0-9412, n} 1-4579, methyl tridecanaphthenate, b. p. 
136—138° /8-9—9-0 mm., 277—278°/760 mm., 0-9443, 1-4612, 
methyl tetradecanaphthenate, b. p. 145-5—147-5°/8-9—9-0 mm., 
289—290°/760 mm., d 0-9491, nj} 1-4647, and methyl pentadeca- 
naphthenate, b. p. 155—157°/8-9—9-0 mm., 300—301°/760 mm., 
di 0-9501, nj} 1-4672, from which dodecanaphthenic, C,,H,.0x, b. p. 
168—170°/8-9—9-0 mm., d}° 0-9712, nj} 1-4697, tridecanaphthenic, 
C,3H.,0,, b. p. 177—179°/8-9—9-0 mm., 0-9736, nj 1-4727, 
tetradecanaphthenic, C,,H,,0,, b. p. 186—188°/8-9—9-0 mm., 


0-9762, nj} 1-4759, and pentadecanaphthenic acids, 


b. p. 194—196°/8-9—9-0 mm., d}> 0-9776, nj} 1-4784, were obtained 
as colourless, odourless liquids with no iodine value. The specific 
gravities of these naphthenic acids are much lower than those obtained 
from the corresponding acids occurring in Akita-Kurokawa and 
Echigo-Niitsu petroleum (A., 1923, i, 464; this vol., i, 252). R.B. 


Synthesis and Reactions of 1-Anilinocyclopentane-1-carb- 
oxylic Acid. S. G. P. Puant and J. E. Facer (J. Chem. Soc., 
1925, 127, 2037—2040).—The original object of this investigation 
was to synthesise y-indoxylspirocyclopentane (T., 1921, 119, 
1825; 1923, 123, 676) by a method analogous to that used 
for 2 : 2-dimethyl-y-indoxyl (Bucherer and Grolée, A., 1906, i, 349). 
1-Anilino-1-cyanocyclopentane, m. p. 58° (prepared by boiling a 
benzene solution of aniline with cyclopentanone cyanohydrin), is 
converted by cold sulphuric acid into 1-anilinocyclopentane-1- 
carboxylamide, m. p. 161° (nitrosoamine, m. p. 122°), which is hydro- 
lysed to the acid, m. p. 162° [nitrosoamine, m. p. 124° (decomp.)]. 
On heating the acid at 230°, it is decomposed into aniline, water, 
and the lactone, m. p. 142°, of 1: 1'-hydroxycyclopentane-1'-carb- 
oxylylanilinocyclopentane-1-carboxylic acid : 

the lactone is unchanged by aniline at 170° or by dry ammonia 
at 220° and is not basic. Fusion of 1-anilinocyclopentane-1-carb- 
oxylic acid with sodium ethoxide and potassium hydroxide at 
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270—320° gives carbazole, but no y-indoxylspirocyclopentane, nor 
has water been eliminated from the acid at a lower temperature. 
It has not been possible to convert the acetyl derivative, m. p. 195°, 
of the acid into 6-acetyl-y-indoxylspirocyclopentane. F. M. H. 


Electrolytic Reduction of Benzoic Acid at the B. P. V. 
Decans and J. Durour (Bull. Soc. chim., 1925, [iv], 37, 1167— 
1174).—By raising the temperature of the benzoic acid solution 
to the b. p. the use of alcohol as solvent (cf. Mettler, A., 1905, i, 436) 
is rendered unnecessary and greatly improved yields of benzyl 
alcohol on the current consumed are obtained. The electrolysis 
is conducted in 60° sulphuric acid and the cathode compartment 
consists of a porous cell to which a reflux condenser is attached. 
The annular space surrounding this forms the anode compartment 
and diffusion of hydrogen is prevented by coating the porous cell 
with a varnish which is not attacked by sulphuric acid. Lead 
electrodes are employed and the hydrogen escaping from the 
cathode is collected and measured, the volume being compared 
with that liberated in a voltmeter included in the circuit. The 
comparison serves as a guide to the addition of benzoic acid, which 
is added gradually in quantities of about 5 g. so as to keep the 
concentration approximately constant. The electrolysis is con- 
tinuous, and when the addition of benzoic acid is stopped, the 
current is continued until 80° of the hydrogen is escaping. The 
ratio of cathodic surface to cathodic volume is very important 
and in the apparatus described should not exceed the limits 1 to 
1-6. With a current density at the cathode of 12-2 amp./dm.?, 
yields of benzyl alcohol up to 75—80% of theory are obtained, 
the current efficiency being 90%. Benzyl ether (16—20%) and 
tsohydrobenzoin, m. p. 119° (1—2%), are also formed, together 
with about 3% ,of tar. It is suggested that the benzyl ether 
results from the reduction of benzyl benzoate thus, Ph-CO,CH,Ph 
+2H CHPh(OH)-OCH,Ph+2H -—» H,0+(CH,Ph),O, the 
isohydrobenzoin resulting similarly from the intermediate formation 
of benzaldehyde : Ph-CO,H —> CHPh(OH), —> H,O+Ph-CHO; 
2Ph-CHO+2H —» CHPh(OH)-CHPh:OH. R. B. 


Reduction of the Group -CH(OH)-CCl,. I. A. N. MELDRUM 
and R. L. AtimcHanpDanli (J. Indian Chem. Soc., 1925, 2, 1—9).— 
Numerous examples of the reduction of the group CH(OH)-CCI, to 
CH,°CHCI, by the action of zinc dust and acetic acid (cf. Jocitsch, 
A., 1899, i, 748, 786; Alimchandani and Meldrum, T., 1921, 119, 
204) are given. By the condensation of 3-methoxy-p-toluic acid 
and chloral hydrate in the presence of sulphuric acid is obtained 
3-methoxy-6-888-trichloro-«-hydroxyethyl-p-toluic acid, m. p. 236— 
237° (decomp.) (calcium salt, + 10H,O, acetyl derivative, m. p. 203— 
204°), which on reduction yields 3-methoxy-6-88-dichloroethyl-p- 
toluic acid, m. p. 166—167°. The amorphous material obtained 
by the condensation of m-hydroxytoluic acid with chloral hydrate 
contains a crystalline substance, C,,H,,0;Cly, m. p. 211—212°, of 
similar constitution to that derived from p-hydroxytoluic acid, 
yielding on reduction by zinc and acetic acid the compound 


ORGANIC CHEMISTRY. i. 1273 


C,.H;.0,Cl,, m. p. 164—165° (calcium salt described). Methyl 
-trichloro-8-hydroxybutyrate, m. p. 65—66° (Auwers and 
ey midt, A., 1913, i, 338, give 61—62°), on reduction yields the 
unstable methyl yy-dichlorobutyrate, b. p. 95—100°/36 mm., from 
which by the action of sodium hydroxide is obtained the acid, 
m. p. 103—104°, in which the CHCl, group also suffers considerable 
hydrolysis. Dichloralearbamide on reduction yields s-di-BB-di- 
chloroethylcarbamide, m. p. 222° (decomp.). The action of chloral 
on thiocarbamide yields dichloralthiocarbamide (s-di-888-trichloro- 
a-hydroxyethylthiocarbamide), m. p. 150—151° (decomp.), which on 
reduction yields s-di-88-dichloroethylthiocarbamide, m. p. 162— 
163° (decomp.). Similarly, chloralurethane, m. p. 106—108° 
(Bischoff, A., 1874, 890, gives 103°), on reduction yields dichloro- 
ethylurethane, CHCl,-CH,*NH:CO,Et, b. p. 125—128°/13 mm., m. p. 
13°, whilst chloralurethylane, CCl,~>CH(OH)-NH-CO,Me, m. p. 125— 
128° (by the condensation of chloral and urethylane in the presence 
of concentrated hydrochloric acid), yields dichloroethylurethylane, 
CHCl,-CH,"-NH-CO,Me, m. p. 90—93°, which on treatment with 
dry hydrogen chloride in ether yields the substance C,H,O,NCI, 
m. p. 118—120°. J. W. B. 


Substituted Salicyclic Acids. V. Substituted Salicylic 
Phthalidylidene Ether Esters. H. P. Kavurmann and E. 
RossBacu (Ber., 1925, 58, [B], 1556—1560).—s-o-Phthaloyl chloride 
reacts with salicylic acid in the presence of dimethylaniline, giving 
salicylic phthalidylidene ether ester, m. p. 158-5° (cf. A., 1924, i, 176). 
Similarly, thiosalicylic acid yields thiosalicylic phthalidylidene ether 


O O 
ester, COX m. p. 230°. The reaction does not 


appear to be {inhibited by the presence of a substituent in the sali- 
cylic acid molecule. Thus, 2-hydroxy-5-thiocyanobenzoic acid 
(cf. A., 1924, i, 210) gives 2-hydroxy-5-thiocyanobenzoic phthalidyl- 
idene ether ester, m. p. 199°, and 2-hydroxy-5-thiolbenzoic acid 
affords phthalidylidenedi-4-[salicylic wphthalidylidene ether  ester}- 


comp. above 200°. 

The constitution of 2-hydroxy-5-thiocyanobenzoic acid is estab- 
lished by its production by diazotisation of 5-amino-2-hydroxy- 
benzoic acid and treatment of the diazonium compound with potass- 
ium cuprothiocyanate. The acid is reduced by zinc dust to 2-hydr- 
oxy-5-thiolbenzoic acid, m. p. 148°, which is readily oxidised to the 
corresponding disulphide, m. p. 245°; the latter compound is also 
obtained by warming diazotised 5-amino-2-hydroxybenzoic acid 
with sodium sulphide or by treating 2-hydroxy-5-thiocyanobenzoic 
acid with alcoholic sodium hydroxide. H. W. 


Two Mixed Anhydromonohydroxybenzoic Acids and their 
Transformation into Xanthonecarboxylic Acids. R. 
Anscut'tz, W. and F. (Ber., 1925, 58, 
[B], 1736—1741; cf. Anschiitz and Claasen, A., 1922, i, 456).— 
2-p-Tolyloxybenzoic acid, C,H,Me-O-C,H,°CO,H, m. p. 126° (silver 


ig 
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salt), is oxidised by permanganate to anhydro-o : p’-hydroxybenzoic 
acid (diphenyl ether 2 : 4'-dicarboxylic acid), m. p. 2b0°, which gives 
silver, copper, and calcium (monohydrate and anhydrous) salts ; 
methyl ester, m. p. 72-5°; ethyl ester, b. p. 229°/19 mm.; dichloride, 
m. p. 165°; diamide, m. p. 238°; dianilide, m 215°. The acid 
is converted by concentrated sulphuric acid, t ionyl chloride, or 
acetyl chloride into xanthone-2-carboxylic acid, 


; 


the silver, copper (monohydrate and anhydrous), and calcium salts, 
methyl ester, m. p. 185°, ethyl ester, m. p. 152°, chloride, m. p. 173°, 
amide, m. p. about 324° (decomp. ), and anilide, m. p. 271°, are 
described. 

In a similar manner, 2-m-tolyloxybenzoic acid, m. p. 95°, is 
oxidised to anhydro-o: m'-hydroxybenzoic acid (diphenyl ether 
2 : 3’-dicarboxylic acid), m. p. 215° (silver and copper salts; methyl 
ester. m. p. 92°; ethyl ester, b. p. 181°/15 mm., m. p. 44°; dichloride ; 
diamide, m. p. 264°; dianilide, m. p. 232°). Xanthone-1( ? 3)-carb- 
oxylic acid, m. p. 312°, is prepared in 25% yield by the action of 
oxalic acid on a solution of the anhydro-acid in s-tetrachloroethane 
at 100—140°; the copper salt (anhydrous and monohydrate), 
silver salt, and the methyl ester, m. p. 212°, are amareanes ~ 


Mercury Compounds of o-Thiolbenzoic Acid. G. Sacus 
and H. Buizsst (Ber., 1925, 58, [B], 1493—1499).—Cryoscopic 
measurements of the mol. wt. of ethylthiolmercuriacetate, 
SEt-Hg-OAc, in aqueous solution have led Smith and Semon (A., 
1924, ii, 763) to the conclusion that the compound probably has the 
structure | He<S Hg |(OAc). the conclusion does not seem 
entirely justified, since mol. wt. determinations are generally 
untrustworthy for substances of this class (cf. Steinkopf, Bielenberg, 
and Augestad-Jensen, A., 1923, i, 125), and, in the present instance, 
the mol. wt. varies considerably with the concentration of the 
solution. The mercury derivatives of o-thiolbenzoic acid have 
therefore been examined in the hope of discriminating by chemical 


means the structures = CHC Co, >Hg or 
2 


Hg(S-C H),, m . p. 256°, is 
prepared by the action of mercuric cyanide on o- Bicthcnwoic acid 
in aqueous or alcoholic solution; the potassium, ammonium, and 
copper salts are described. o-Thiolbenzoic acid or potassium 
eee is converted by mercuric acetate into 


the anhydride, C He<o, >Hg, which, under definite conditions, 


may be obtained in the crystalline state. It is converted by boiling 
sodium chloride solution into o-chloromercurithiolbenzoic acid. 


Fy 
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The latter compound is converted by concentrated ammonia into 
the substance C,,H,,0,N,S,Hg,, decomp. 206°. 


Steric Series. VI. Configuration of Mandelic Acid. K. 
FREUDENBERG and L. MarKeErtT (Ber., 1925, 58, [B], 1753—1760). 
—If conditions are so chosen that the infiuence of the solvent is 
excluded as far as possible (cf. Freudenberg and Rhino, A., 1924, 
i, 1173), it is found that the hypothesis of the similar effect of like 
changes on the rotation of analogous compounds of similar configur- 
ation is confirmed. Measurements on optically active mandelic 
acid and its derivatives under these conditions confirm the position 
of l-mandelic acid among the «-hydroxy-acids of the d-series (cf. 
Freudenberg, Brauns, and Siegel, A., 1923, i, 215). Additional 
confirmation is deduced from the results of Wood and Comley 
(this vol., ii, 264) and Wood, Such, and Scarf (T., 1923, 123, 
600). The following substances do not appear to have been described 
previously: methyl 1-acetylmandelate, from methyl l-mandelate, 
acetic anhydride, and pyridine, b. p. 100°/1 mm.; methyl dl-acetyl- 
mandelate, b. p. 100°/1 mm. ; methyl dl-benzoylmandelate, m. p. 76°; 
methyl 1-benzoylmandelate, b. p. 165°/2 mm.; ethyl dl-benzoyl- 
mandelate, b. p. 166°/2 mm.; ethyl 1-benzoylmandelate, b. p. 166°/ 
2mm.; methyl dl-cinnamoylmandelate, m. p. 81°; methyl J-cinnam- 
oylmandelate is a liquid which becomes completely racemised 
during distillation (b. p. 208°/2 mm.); ethyl dl-cinnamoylmandelate, 
m. p. 59°; methyl dl-8-phenylpropionylmandelaic, m. p. 65°; methyl 
1-8-phenylpropionylmandelate, m. p. 34°; ethyl dl-8-phenylpropionyl- 
mandelate, b. p. 182°/2 mm.; ethyl 1-8-phenylpropionylmandelate, 
b. p. 172°/1 mm.; d(—)-hexahydromandelic acid, m. p. 129°; methyl 
d(—)-acetylhexahydromandelate, b. p. 87—88°/0-5 mm.; methyl 
d(—)-benzoylhexahydromandelate, b. p. 127—128°/0-5 mm.; methyl 
d(—)-8-phenylpropionylhexahydromandelate, b. p. 161—162°/0-5 
mm.; methyl d(—)-p-toluenesulphonylhexahydromandelate, b. p. 
187°/0-5 mm. The mandelic acid derivatives are prepared from 
the levorotatory acid from amygdalin. The rotations of the 
optically active compounds for the wave-lengths 637, 578, 546, 
and 434 are recorded, the materials being superfused or dissolved 
in a variety of solvents. H. W. 


Structure of «-Campholytic Acid. Correction. J. P. C. 

CHANDRASENA, C. K. and J. F. THORPE 
fe 

1925, 427, 1677—1678).—The structure 
assigned by the authors (T., 1922, 121, 1542) to the lactonic acid 
derived by the oxidation of campholytic acid was based on its 
identity with that prepared by Pandya and Thorpe (T., 1923, 123, 
2865), who assigned this structure to it through a misstatement 
by Balbiano, now corrected (this vol., i, 884). The lactonic acid 


has actually the structure the evidence for 


the formula for campholytic acid being thus still — ie 
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Carboxycamphoranilic Acids. M. Srneu and R. Sineu (J. 
Chem. Soc., 1925, 127, 1966—1968).—By heating anthranilic acid, 
camphoric anhydride, and sodium acetate at 125—130°, there is 
produced 2’-carboxycamphoranilic acid (+3H,O and anhydrous), 
m. p. 75—80°, followed by solidification and remelting at 199— 
200°, [M]>-—584° in methyl alcohol. Similarly, from m-amino- 
benzoic acid at 160° is formed 3’-carboxycamphoranilic acid, m. p. 
249°, [M]p +466° in methyl alcohol (yield quantitative), whilst 
p-aminobenzoic acid at 140—145° gives 4’-carboxycamphoranilic 
acid (+H,O and anhydrous), m. p. 149—150°, followed by solidi- 
fication and remelting at 212°, [M], +860° in methyl alcohol 
(yield 95°). The carboxycamphoranilic acids are stable, and 
attempts to convert them into camphorimides have been unsuc- 
cessful. In each of four solvents examined, the optical rotations 
of the acids are in the order p>m>o, whilst for a given acid the 
rotation diminishes with decrease in the dielectric constant of the 
solvent. F. M. H. 


Compounds obtained by the Action of Magnesium Phenyl 
Bromide on $-Bromoethylphthalimide and »-Bromopropyl- 
phthalimide. M. Koun and R. Lakner (Monatsh., 1925, 45, 
617—630).—Magnesium pheny! bromide reacts with $-bromoethyl- 
phthalimide in ethereal suspension (cf. Sachs and Ludwig, A., 1904, 
i, 266) with formation of 3-hydroxy-2-(8-bromoethyl)-3-phenyliso- 
indolinone, MOH) SN-CHyCH,Br (I), m. p. 189—191°. 
This yields, on treatment with pyridine, a pyridinium bromide, 
from which the corresponding picrate and chloroaurate were pre- 
pared. y-Bromopropylphthalimide affords similarly 3-hydrozxy- 
2-(y-bromopropyl)-3-phenylisoindolinone, 

< SN-CH,CH,-CH,Br (I) 
m. p. 169—171°, from which the corresponding pyridinium bromide 
and chloroaurate were obtained. Methyl-alcoholic sodium meth- 
oxide and ethyl-alcoholic sodium ethoxide convert (I) and (II) 
into the anhydrides (III), m. p. 148°, and (IV), m. p. 126—128°, 
respectively. Boiling aqueous 20% potassium hydroxide also 


Ph-O Ph:O-CH, 

Ill. < < 

converts (II) into the anhydride, but dissolves (I) with formation 
of o-benzoylbenzoic acid. Each of the above anhydrides reacts 
with 2 mols. of magnesium phenyl bromide, one of which adds on 
to the carbonyl group, whilst the other opens the anhydride ring. 
The primary dihydroxy products (V) (n=2 or 3) then lose water 


CPh:OH 


(V.) >NICH,],Ph C,H,“ (VI) 


with formation of the inner anhydrides (VI), m. p. 172° and 194°, 
respectively. F. G. W. 
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3-Nitrophthalic Anhydride as a Reagent for Alcohols. 
B. H. Nicotzt and J. Sacks (J. Amer. Chem. Soc., 1925, 47, 2348— 
2350).—3-Nitrophthalic anhydride on warming with half its weight 
of an alcohol readily yields a 2-monoalkyl ester. These esters 
crystallise well from water and can be used for the identification 
of the lower monohydric alcohols. All the monoalkyl nitrophthal- 
ates with m. p. close to one another yield mixtures with much 
lower m. p. When dilute alcoholic solutions are to be tested, the 
alcohol should be salted out with potassium carbonate as the reagent 
reacts rapidly with water. The following solubilities are given for 
3-nitrophthalates at 20° (g. per 100 g. water): 2-methyl ester, 
0-185 (monohydrate, 0-200); 2-ethyl ester, 0-290; 2-n-propyl, 
m. p. 141—142° (cf. Cohen, T., 1916, 109, 233), 0-114; 2-isopropyl, 
m. p. 152-153°, 0-082; 2-n-butyl, m. p. 146—147°, 0-051; 2-iso- 
butyl, m. p. 182—183° (cf. Cohen, loc. cit.), 0-024; and 2-isoamyl, 
0-024. R. B. 


Monoimide of Perylenetetracarboxylic Acid and its Deriv- 
atives. KaLLE unD Co. A.-G. (D.R.-P. 411217, addn. to D.R.-P. 
394794; from Chem. Zentr., 1925, i, 2514)—The monoimide of 
tetrachloroperylenetetracarboxylic acid, from the corresponding 
di-imide, is a scarlet powder which with sulphuric acid at high 
temperatures yields tetrachloroperylenetetracarboxylic 

R. B. 


Formation and Stability of spiro-Compounds. XII. 
Further Evidence for the Multiplanar Configuration of the 
cycloHeptane Ring. J. W. Baker (J. Chem. Soc., 1925, 127, 
1678—1682).—Hydrolysis of ethyl ««’-dibromocycloheptane-1 : 1- 
diacetate (cf. Baker and Ingold, T., 1923, 123, 122) with boiling 
methyl-alcoholic potassium hydroxide affords cycloheptanespiro- 
l-methoxycyclopropane-1 : 2-dicarboxylic acid (I), m. p. 165°, whilst 
hydrolysis with boiling 64% aqueous potassium hydroxide yields 
about 1% of the corresponding hydroxy-acid (II), a large propor- 
tion of the hydrated keto-acid (III), liquid, and a liquid lactonic 
by-product, probably identical with that obtained by hydrolysing 


H,-CH,-CH, (OMe)-CO,H CH,-CH,-CH, (OH)-CO,H 
moon 
(I.) (II.) 
-C(OH),-CO,H 


the bromolactone with concentrated potassium hydroxide solution 
(cf. Baker and Ingold, loc. cit.). Hydrolysis of (I) with hydro- 
bromic acid affords a small proportion of cycloheptanespirocyclo- 
propane-1 : 2-dicarboxylic acid, together with (III), of which the 
silver salt is described, and yields, when treated with semicarbazide 
acetate in presence of sodium acetate, the monosodium salt, decomp. 
at 235°, or the disodium salt, decomp. at 240°, of a semicarbazido- 
acid. The strongly acid character of the latter probably explains 
the failure to prepare semicarbazones of the ketoglutaric acids, the 


l 
3 
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semicarbazido-acids of which may form sodium salts too soluble 
to separate from the reaction mixtures. It appears, therefore, 
that in presence of hot, concentrated alkalis a tautomeric equilibrium 
exists between the hydroxy-ring acid and the keto-acid, in which 
the open-chain form is greatly favoured, and the results are taken 
to indicate that the cycloheptane ring is nearly strainless, as pre- 
viously suggested (loc. cit.). 

The acid given as 2-carboxydicyclo-[3, 1, OJheptane-1l-acetic acid, 
m. p. 186° (see this vol., i, 917), has now been found to be a lactonic 
acid derived by hydrolytic fission of the 3-membered yA = 


[Behaviour of] Aldehydes and Ethylene Oxide in the 
Friedel-Crafts Synthesis. A. L. HERMANN, 
and B. Szemz6 (Ber., 1925, 58, [B], 1914—1916).—The action of 
aluminium chloride on a mixture of benzaldehyde and benzene 
yields anthracene (30%) and triphenylmethane (21%), whereas 
in the presence of anhydrous ferric chloride the yields of anthracene 
and triphenylmethane are 6% and 30%, respectively. isoValer- 
aldehyde and benzene in the presence of aluminium chloride afford 
88-dipheny]-8-methyl-Ay-butene together with saturated products. 
The action of gaseous ethylene oxide and hydrogen chloride on a 
suspension of aluminium chloride in benzene gives dibenzyl (40%) 
and £-phenylethyl alcohol (1%). H. W. 


Beckmann’s Rearrangement. XIII. Catalytic Action of 
Reduced Copper on Benzaldoximes. 8S. Yamacucnui (Mem. 
Coll. Sci. Kydté, 1925, 9, [A], 33—36).—Aldoximes, as well as 
ketoximes, undergo the Beckmann rearrangement, forming acid 
amides when treated with a suitable reagent. Thus «-benzald- 
oxime, passed with hydrogen over reduced copper at 200°, yielded 
principally benzamide, with benzoic acid, benzonitrile, benzalde- 
hyde, benzylamine, and ammonia in smaller amounts. {-Benzald- 
oxime behaves similarly, probably being first transformed into the 
a-isomeride. B. W. A. 


Supposed Formation of Carbon from Piperonyl Derivatives. 
P. Pascat (Bull. Soc. chim., 1925, [iv], 37, 1043—1045).—The 
black carbonaceous deposit formed by heating piperonal or piper- 
onylic acid with dilute hydrochloric acid at 200° (Fittig and Remoen, 
Annalen, 1871, 159, 129; 1873, 168, 96) is not pure carbon as 
Fittig and Remsen supposed, but a carbonaceous resin, repre- 
senting a yield of 30—35%, produced as a result of a “ bakelite ” 
process of condensation from the formaldehyde and diphenol first 
formed. R. B. 


Substitution in Derivatives of Quinol Ethers. L. RUBEN- 
STEIN (J. Chem. Soc., 1925, 127, 1998—2004; cf. T., 1923, 123, 
2830; 1924, 125, 2355).—The nitration and bromination of sub- 
stances having the formula, OR=1: 2:5], 
in which only ortho substitution with respect to the alkyloxy groups 
can take place, have been examined. When 2-hydroxy-5-methoxy- 
benzaldehyde, b. p. 124°/12 mm. (prepared by the action of aqueous 
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sodium hydroxide and chloroform on quinol monomethy! ether, 
and purified through the hydrogen sulphite compound), is nitrated, 
the product is regarded as 3-nitro-2-hydroxy-5-methoxybenzaldehyde 
(I), m. p. 132° (p-nitrophenylhydrazone, decomp. 250°), because the 
product of methylation by means of methy] iodide and silver oxide in 
presence of chloroform, 3-nitro-2 : 5-dimethoxybenzaldehyde, m. p. 113°, 
isreconverted by hydrolysis into (I). Bromination of 2-hydroxy-5- 
methoxybenzaldehyde yields 3-bromo-2-hydroxy-5-methoxybenzalde- 
hyde (I1), m. p. 107° (p-nitrophenylhydrazone, decomp. above 250°) ; 
treatment of an alcoholic solution with methyl! p-toluenesulphonate 
and sodium hydroxide gives 3-bromo-2 : 5-dimethoxybenzaldehyde 
(III), m. p. 63°. The identity of (II) is established because 3-nitro- 
2: 5-dimethoxybenzaldehyde is oxidised by potassium perman- 
ganate to 3-nitro-2 : 5-dimethoxybenzoic acid, m. p. 182—183°, which 
is reduced with hydrochloric acid and tin to 3-amino-2 : 5-dimethoxy- 
benzoic acid (blackens at 170°, decomp. 210—215°; the hydro- 
chloride darkens at 170°, decomp. 215°), and this yields 3-bromo- 
2: 5-dimethoxybenzoic acid, m. p. 132°, which is also obtained by 
oxidation of (III). Nitration of 2: 5-dimethoxybenzaldehyde 
gives 3-nitro-2 : 5-dimethoxybenzaldehyde (20%) and _ 6-nitro- 
2 : 5-dimethoxybenzaldehyde, m. p. 159° (80%) [p-nitrophenylhydr- 
azone, m. p. 245—250° (decomp.)], in which the nitro group is 
shown to be in the ortho position to the aldehyde group, since with 
acetone and alkali 4:4’: 7: 7’-tetramethoxyindigotin (sublimes at 
350°) is formed; oxidation of 6-nitro-2 : 5-dimethoxybenzaldehyde 
gives 6-nitro-2 : 5-dimethoxybenzoic acid, m. p. 192°. Bromination 
of 2: 5-dimethoxybenzaldehyde gives 6-bromo-2 : 5-dimethoxybenz- 
aldehyde, m. p. 125—126° (p-nitrophenylhydrazone, m. p. 204— 
206°), which may be oxidised to 6-bromo-2 : 5-dimethoxybenzoic acid, 
m. p. 164—165°. 

Nitration of 2: 5-dimethoxyacetanilide yields 4-nitro-2 : 5-di- 
methoxyacetanilide, m. p. 165°, the identity of which is established, 
since on hydrolysis it forms 4-nitro-2 : 5-dimethoxyaniline, m. p. 
153° [hydrochloride, m. p. 160° (decomp.)], of which the hydro- 
bromide on diazotisation and treatment with cuprous bromide 
yields 2-bromo-5-nitroquinol dimethyl ether (also prepared by 
bromination of nitroquinol dimethyl ether). Bromination of 
2: 5-dimethoxyacetanilide yields 4-bromo-2 : 5-dimethoxyacetanilide, 
m. p. 122°, which on hydrolysis forms 4-bromo-2 : 5-dimethoxy- 
aniline, m. p. 106° (hydrochloride becomes blue at 160°, decomp. 
above 300°, hydrobromide discolours at 160°), which is converted 
by diazotisation and treatment with cuprous bromide into 2: 5- 
dibromoquinol dimethyl ether (also prepared by bromination of 
quinol dimethyl] ether). F. M. H. 


Substitution in the Benzene Nucleus. Varying Influence 
of certain Alkoxy Groups on the Synthesis of Aldehydes by 
Means of Hydrocyanic Acid. A. Sonn and E. Patscuxe (Ber., 
1925, 58, [B], 1698—1703).—The orienting influence of the ethoxy, 
propoxy, allyloxy, and benzyloxy groups in comparison with that 
of the methoxy radical on the introduction of the aldehyde group 
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into the benzene nucleus has been examined by submitting various 
alkylated resorcinol methyl ethers to the Gattermann process and 
determining the solidifying point of the product. The orienting 
power of the groups is found to diminish in the order allyloxy, 
ethoxy, n-propoxy, methoxy, from which it appears that maximum 
action is shown by those ethereal groups in which the alkyl radical 
makes the smallest valency demand on the oxygen. The effect 
of the benzyl group cannot be observed, since partial hydrolysis 
occurs during the treatment of the aldimine hydrochloride with 
hot water. 

The following compounds have not been described previously : 
3-benzyloxyanisole, b. p. 186°/14 mm., m. p. 31—32°; 2-methozy- 
4-ethoxybenzaldehyde, m. p. 58—59°, from 4-hydroxy-2-methoxy- 
benzaldehyde, ethyl bromide, and sodium ethoxide; 4-methozxy- 
2-ethoxybenzaldehyde, m. p. 64—65° ; 2-methoxy-4-n-propoxybenzalde- 
hyde, m. p. 45°; 4-methoxy-2-n-propoxybenzaldehyde, m. p. 37°; 
2-methoxy-4-allyloxybenzaldehyde, m. p. 47—48°; 4-methoxy-2-allyl- 
oxybenzaldehyde, m. p. 38°; 2-methoxy-4-benzyloxybenzaldehyde, 
m. p. 95°; 4-methoxy-2-benzyloxybenzaldehyde, m. p. 67°. H. W. 


Derivatives of cycloHexanone. C. E. GarLanp and E. E. 
Rew (J. Amer. Chem. Soc., 1925, 47, 2333—2340).—Unsaturated 
2 : 6-disubstituted cyclohexanones have been obtained in 60—70% 
yield by the condensation of cyclohexanone with 2 mols. of p-tolu- 
aldehyde, 2 : 4-dimethyl-, and p-bromo-benzaldehyde in alcoholic 
sodium hydroxide. Mono-substitution products are also formed, 
but are very difficult to isolate, as the second substitution appears 
to have a higher reaction velocity than the first. The new 2: 6- 
cyclohexanone derivatives resemble the compounds obtained by 
condensing aromatic aldehydes with aliphatic ketones, but are less 
soluble in cold organic solvents. Their orange-yellow colour is 
probably due to the chromophoric effect of the double bonds on the 
carbonyl group. The unsaturated ketones show halochromism, 
but this property disappears on reduction to the corresponding 
saturated ketones, which are colourless. Neither the unsaturated 
nor the saturated ketones react with semicarbazide, |p ogo owing 
to the presence of heavy groups on both sides of the carbonyl 
(cf. Haller, A., 1923, i, 92). Attempts to condense propaldehyde, 
butaldehyde, and heptaldehyde with cyclohexanone were unsuc- 
cessful, the aldehydes condensing only with themselves. A further 
series of derivatives was obtained by the action of methyl and 
ethyl Grignard reagents on cyclohexylidenecyclohexanone, and 
dehydration of both the unsaturated tertiary alcohols and the 
saturated derivatives. The unsaturated hydrocarbons were finally 
reduced to the cyclohexylcyclohexane. 

cycloHexylidenecyclohexanone, b. p. 273—275°/760, 150—152°/ 
20 mm., d'8 1-005, m 1-5082, was obtained by Wallach’s method; 
the crystalline intermediate additive compound has m. p. 4l— 
43°. 2: 6-Di-p-methylbenzylidenecyclohexanone has m. p. 170-1°; 
2 : 6-di-2’ : 4’-dimethylbenzylidenecyclohexanone, m. p. 115-5°; 2 : 6- 
di-p-bromobenzylidenecyclohexanone, m. p. 155-7°.  2-Furfurylidene- 


: 
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6-cyclohexylidenecyclohexanone, m. p. 80°, was similarly obtained 
from cyclohexylidenecyclohexanone and furfuraldehyde. The tetra- 
bromo derivative of 2: 6-dibenzylidenecyclohexanone has m. p. 
184° (decomp.). On reduction with platinum oxide catalyst in 
95% alcohol (Adams and Voorhees, A., 1922, ii, 558), 2 : 6-di- 
benzylidenecyclohexanone yields 2 : 6-dibenzylcyclchexanone, m. p. 
121° (cf. Borsche, A., 1912, i, 194). 2: 6-Di-p-methylbenzylcyclo- 
hexanone, m. p. 111-8°; 2: 6-di-2’ : 4’-dimethylbenzylcyclohexanone, 
m. p. 105°; 2 : 6-di-p-chlorobenzylcyclohexanone, m. p. 143°; 2: 6- 
dianisylcyclohexanone, m. p. 157°; and 2: 6-dipiperonylcyclohex- 
anone, m. p. 146°, were similarly obtained. 
cycloHexylidenecyclohexanone on treatment with methyl Grig- 
nard reagent for 3 days gives on decomposition in the usual way 
1-methyl-2-cyclohexylidenecyclohexanol, b. p. 146—148°/20 mm., 
d® 1-Hthyl-2-cyclohexylidenecyclohexanol, b. p. 155— 
157°/20 mm., dj 0-9863, is similarly obtained. Both tertiary 
alcohols yield acetates which are readily dehydrated, and with 
diphenylcarbamide chloride in pyridine are themselves dehydrated. 
Reduction by Adams and Voorhees’ method yields 1-methyl-2-cyclo- 
hexyleyclohexanol, b. p. 148-5—150°/20 mm., d? 0-9719, and 
1-ethyl-2-cyclohexylcyclohexanol, b. p. 154—156°/20 mm., 0-9778, 
respectively, whilst on dehydration with phthalic anhydride at 
165—170° they yield 
b. p. 130—132°/20 mm., d? 0-9282, and 1-ethyl-6-cyclohexylidene- 
Al-cyclohexene, b. p. 139—141°/20 mm., d? 0-9308. 1-Ethyl-6- 
cyclohexyl-A!-cyclohexene, b. p. 141—143°, d? 0-9274, is similarly 
obtained from the corresponding cyclohexylcyclohexanol. On 
hydrogenation by Adams and Voorhees’ method, these unsaturated 
hydrocarbons yield 1-methyl-2-cyclohexylcyclohexane, b. p. 131— 
133-5°/20 mm., dj? 0-9058, and 1-ethyl-2-cyclohexylcyclohexane, 
b. p. 141—142-5°, d? 0-9126. R. B. 


Reaction of 2-Benzylhydrindonephenylhydrazone with 
Phenylhydrazine. H. Leucus and K. Wrnzer (Ber., 1925, 
58, [B], 1520—1527).—The compound C,,H,;N;, obtained by the 
action of an excess of phenylhydrazine on 2-benzyl-1-hydrindone 
at 130° (cf. A., 1913, i, 855), is converted by boiling acetic an- 
hydride into a diacetyl derivative, C.,H,,0,N, m. p. 155—157°, 
with loss of a phenylhydrazine residue. When boiled with the 
requisite alcohol, it loses an acetyl group with formation of the 
acetylmethoxy compound, C,,H,,0,N, m. p. 164—166°, and the 
acetylethoxy derivative, C,,H “ON, m. p. 125—127°. The diacetyl 
or acetylmethoxy compound is converted by acetic acid, hydro- 
chloric acid, or phenylhydrazine into the monoacetylhydroxy deriv- 
ative, C,,H,,0,N, m. p. 196—198°. The mono- or di-acetyl or 
the acetylmethoxy compounds are readily halogenated, yielding the 
compounds C,,H,.O,NBr, m. p. 251—253° after softening at 246°, 
C.,H»90,NCl, m. p. 238°, and C,,H,,O,NCI,, m. p. 265°, in which 
the halogen is attached to an aromatic nucleus. Similarly, benzoy]- 
ation of the compound C,,H,,N, gives dibenzoylphenylhydrazine 
and the dibenzoyl compound, C,,H,,0,N, m. p. 191—193°, which 
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is converted into the benzoylmethoxy derivative, Cy9H,;0,N, m. p. 
163—164°, and a monobenzoylhydroxy compound, C, H,,0,N, 
m. p. 160—161°, and a bromide, CagH,.O,NBr, m. p. 208—209°. 
On the other hand, phthalic anhydride gives a monophthaloyl 
derivative, C59H,,0,N, m. p. 256—258°. 

The compound C,,H,;N, is converted by concentrated hydro- 
chloric acid into phenylhydrazine and a base, C,.H,,N, m. p. 
(anhydrous) 123—124°, m. p. (+H,O) 110—115° [hydrochloride, 
m. p. 206—208° (decomp.)]. The base contains a double linking; 
it is converted by acetic anhydride or phthalic anhydride into the 
diacetyl or phthaloyl compound described above and by phenyl- 
hydrazine into the substance C,,H,,Ns. It is also obtained by 
the action of concentrated hydrochloric acid on 2-benzylhydrindone- 
phenylhydrazone. It therefore appears that the base C,.H,,N is 
formed primarily from the phenylhydrazone by a type of indole 


. 
synthesis and the constitution Hy ua CHPh is assigned to it, 
gH,’ N 
since the benzyl group appears to be involved. Subsequent 
addition of phenylhydrazine yields the compound CosHasNs 


Condensation of Aldehydes with Methyl Ethyl Ketone. 
H. Ryaw and J. J. Lennon (Proc. Roy. Irish Acad., 1925, 37 B, 
27—36; cf. Harries and Miiller, A., 1902, i, 295; Ryan and Dunlea, 
A., 1915, i, 416).—«-Pheny]-8-methyl-A+-buten-y-one condenses with 
benzaldehyde in alkaline media yielding 3 : 4-diphenyl-5-methyl-A°- 
cyclopenten-l-one, m. p. 57—58-5°, dibromide, m. p. 136—137°, 
which on treatment with acid yields 3 : 4-diphenyl-5-methyl-A*- 
cyclopenten-l-one (Japp and Meldrum, T., 1901, 79, 1033). Both 
these compounds on further condensation with benzaldehyde yield 
2-benzylidene-3 : 4-dipheny]-5-methyl-A*-cyclopenten-l-one (Ryan 
and Devine, A., 1916, i, 654). Anisaldehyde condenses with «- 
phenyl-8-methyl-A*-buten-y-one, giving 4-phenyl-3-anisyl-5-methyl- 
A?-cyclopenten-l-one, m. p. 120—121°, which in turn condenses 
with anisaldehyde, giving 
A’-cyclopenten-l-one, m. p. 97-5—98-5°. 
buten-y-one condenses with piperonal, yielding 3-piperonyl-4-phenyl- 
5-methyl-A?-cyclopenten-l-one, m. p. 113—114°, which gives 2- 
piperonylidene-4-phenyl-3-anisyl-5-methyl-A3-cyclopenten-1-one, m. p. 
225—226°. L. F. H. 


Photodimerides of Derivatives of y-Ketopentadienes. H. 
Stosse, E. Farper, and F. Rav (Ber., 1925, 58, [.B], 1548—1553).— 
Bisdistyryl ketone (Praetorius and Korn, A., 1910, i, 859) is readily 
depolymerised to distyryl ketone when heated somewhat above 
248°, treated with concentrated sulphuric acid at the atmospheric 
temperature, with moistened trichloroacetic acid at 25°, or exposed 
to the light of the mercury vapour lamp. Di-p-methoxystyryl 
ketone is also polymerised, whereas its additive compound with 
uranyl chloride (Praetorius and Korn, loc. cit.) or with stannic 
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chloride, m. p. 173°, does not appear to yield a dimeride when 
exposed to light. Towards chemical reagents, the methoxy com- 
und appears also to be more stable than distyryl ketone. 
Methyl y-ketopentadienedicarboxylate (cf. Straus, A., 1904, i, 851) 
is readily converted by light into a dimeride, m. p. 239—240°, 
which is not oxidised by permanganate and does not absorb bromine 


th titut 

and to which the constitution CO,Me-CH-CH-CO-CH-CH-CO,Me 

is therefore assigned. Under analogous conditions, ethyl y-keto- 

pentadienedicarboxylate appears to suffer profound oxidative fission. 


H. W. 


Polymerisation of Cinnamylideneacetophenone Derivatives. 
M. Giua (Gazzetia, 1925, 55, 567—576; cf. A., 1921, i, 730).—In 
aqueous-alcoholic solution, under the influence of sodium hydroxide, 
cinnamaldehyde condenses with m-nitroacetophenone to give 
cinnamylidene-m-nitroacetophenone, m. p. 135—136° ; its tetrabromide, 
m. p. 203—204° (decomp.), is also described. Similarly, p-methozy- 
cinnamylidene-m-nitroacetophenone, m. p. 157—158°, is prepared. 
When a 10% chloroform solution of the last compound was exposed 
for 15 days to sunlight or to ultra-violet rays from a mercury 
vapour lamp for 12 hrs., a semi-solid substance was obtained which 
slowly became a resin with a fracture like that of colophony; it 
melted at 65—70°, swelling up. In this resinification cinnamylidene- 
m-nitroacetophenone resembles cinnamylidene-p-aminoaceto- 
phenone, but is in contrast with cinnamylideneacetophenone, 
which, under the action of light, polymerises (Stobbe and Riicker, 
A., 1911, i, 385). Although at present no general hypothesis is 
advanced, it is suggested that the groups -NO, and —NH-CO-Me 
act as resinophores. 

[With G. GuastaLLa.]—The binary systems of cinnamylidene- 
acetophenone with the following substances are described: o- and 
p-chloronitrobenzene, p-bromonitrobenzene, m-dinitrobenzene, 
1:2:4-bromodinitrobenzene, p-aminoacetophenone, and thymo- | 
quinone. From their study it is concluded that cinnamylidene- 
acetophenone forms additive compounds only with polynitro 
aromatic derivatives (cf. Giua, A., 1916, i, 205). - W. E. E. 


Glucosides of Chalkones [Phenyl Styryl Ketones]. G. 
BaRGELLINI and P. Leone (Atti R. Accad. Lincei, 1925, [vi], 2, 
35—39; cf. A., 1915, i, 19, 62).—By the condensation of various 
aromatic aldehydes with p-hydroxyacetophenone glucoside (piceol) 
(cf. Tanret, A., 1894, i, 616), the following chalkone glucosides 
with the glucose residue in the place of the hydroxylic hydrogen 
of the hydroxyacetophenone have been obtained. 

The glucoside of 4-hydroxyphenyl styryl ketone, 

prepared from benzaldehyde and tetra-acetylpiceol, m. p. 195°; 
glucoside of 4-hydroxyphenyl 4-methoxystyryl ketone, from anis- 
aldehyde, m. p. 183°; glucoside of 4-hydroxyphenyl 4-hydroxy-3- 
methoxystyryl ketone, C.,H,,09, from vanillin, m. p. 193°; glucoside 
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of 4-hydroxyphenyl 3 : 4-dioxymethylenestyryl ketone, C. H H,0, 
from piperonaldehyde, m. p. 181°; glucoside of 4-hy roxyphenyl 
furfurylidenemethyl ketone (+-H,O) (all the preceding are yellow); 
glucoside of p-hydroxyphenyl cinnamylidenemethyl ketone, from 
cinnamaldehyde, m. p. 185°. a. 


Interaction of Ethyl Acetoacetate and o-Hydroxydistyryl 
Ketones. II. I. M. Hersron, T. A. Forster, and A. B. Warr. 
worTH (J. Chem. Soc., 1925, 127, 2159—2167; cf. A., 1924, i, 1328). 
—In the condensations examined, cyclohexenones alone are formed. 
The action of potassium hydroxide on an alcoholic solution of 
4’-dimethylamino-2-hydroxydistyryl ketone and ethyl acetoacetate 

CO,Et- 
J-one-2-carborylate, CH-CH,-C-CH:CH-C,H,oH ") 
m. p. 196° (+C,H,;-OH, and anhydrous). By oxidation 
it yields salicylic acid. The acid, m. p. 225°, obtained by alkaline 
hydrolysis, on boiling with acetic acid and dilute sulphuric acid is 
converted into 
hexen-l-one, m. p. 232°. Methylation of (I) in acetone solution 
(T., 1921, 119, 1500) gives ethyl 3-p-dimethylaminophenyl-5-o- 
methoxystyryl-A5-cyclohexen-1-one-2-carboxylate (II), m. p. 164°. 
4: 4’-Tetramethyldiaminodistyryl ketone and ethyl acetoacetate 
condense similarly, giving ethyl 3-p-dimethylaminophenyl-5-p-di- 
methylaminostyryl-A5-cyclohexen-1-one-2-carboxylate, m. p. 174—175° 
(phenylhydrazone, m. p. 239°), whilst from p-dimethylaminostyryl 
methyl ketone is obtained ethyl 3-p-dimethylaminophenyl-5-methyl- 
cyclohexan-5-ol-1-one-2-carboxylate, m. p. 149° (phenylhydrazone, 
m. p. 179°), which when heated with alcoholic sodium hydroxide 
loses water, forming ethyl 3-p-dimethylaminophenyl-5-methyl-A’. 
cyclohexen-1-one-2-carboxylate, m. p. 66°. Thus although the p-di- 
methylamino group is normally a retarding factor, it does not 
necessarily rule out the structure (I). The anomalous behaviour 
is connected with the peculiar activity of the ketone: with 4’-di- 
methylamino-2-hydroxy-4-methoxydistyryl ketone, in which the 
“active ’’ properties are suppressed, ethyl acetoacetate yields 
3-(2’-hydroxy - 4'- methoxy)phenyl -5 - p-dimethylaminostyryl-A5 - cyclo- 
hexen-\-one, m. p. 218°, in which the carbethoxyl group is eliminated, 
but the “active” compound 4’-dimethylamino-2-hydroxy-3- 
methoxydistyryl ketone gives ethyl 3-p-dimethylaminophenyl-5-(2'- 
hydroxy-3'-methoxy)styryl-A5-cyclohexen-1-one-2-carboxylate, m. p. 
197—198°, and similarly 4’-dimethylamino-2-hydroxy-5-methoxy- 
distyryl ketone gives ethyl 3-p-dimethylaminophenyl-5-(2'-hydrozy- 
5’-methoxy)styryl-A®-cyclohexen-1-one-2-carboxylate, m. p. 196—197° 
(+C,H,), which is converted by aqueous pyridine into 3-(2’-hydroxy- 
5’-methoxy)phenyl-5-p-dimethylaminostyryl-A®-cyclohexen-1-one, m. p. 
250°. With 4’-dimethylamino-2-methoxydistyryl ketone two iso- 
merides have been isolated, of which one is (II), and the other is 
ethyl 
2-carboxylate, m. p. 114°, which is formed by the normal reaction; 
it is converted by the action of sodium ethoxide and methyl iodide 
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into ethyl 
cyclohexadiene-2-carborylate, m. p. 148°. 

The point at which ethyl acetoacetate enters the molecule must 
depend largely on the polar character of the substituent groups 
and their effect on the doubly-conjugated system. Steric influences 
may play a part in determining the position taken by the entering 
group. Thus ethyl acetoacetate may cause the co-ordinated cis- 
form of 4’-dimethylamino-2-hydroxydistyryl ketone to undergo 
transformation into a trans-isomeride. On the other hand, this 
ketone with ethyl cyanoacetate gives y-p-dimethylaminocinnamoyl- 
8-0-hydroxyphenylpropane-ax'-dicarboxylic acid, m. p. 220°; treat- 

ment of the acid with potassium hydroxide gives p- -dimethylamino- 
benzaldehyde but no trace of salicylaldehyde. F. M. H. 


Derivatives of Indandione and Di-indone. I. Mechanism 
of the Condensation of Indandione with Aldehydes. D. 
RapuLescu and V. GrorceEscu (Bull. Soc. chim., 1925, [iv], 37, 
1069—1078).—The course of the condensation of indandione with 
aldehydes varies both with the nature of the aldehyde and with 
the condensing agent employed. Aliphatic aldehydes in the pres- 
ence of potassium hydroxide yield the di-indandionylmethane (I), 


, and the condensation product of the 
di-indone with the aldehyde (II), C,H. 


The mechanism of the reaction in these cases is represented : 
(1) 20,8, —> 0,8, <COSc:cHR 
(2) 20,H,<CO>cH, > 0,8, CO RCHO (II), 


The rate of formation of the di-indone is normally very great and 
hence, tg when the rate of formation of the indogenide, 


C,H,<Ge>C:CHR, is also high, the main reaction products will 
be the condensation products of the di-indone with the aldehyde 


or with the indogenide, e.g., 


With aromatic aldehydes, the indogenide can add a molecule of 
water at the double linkage, yielding a carbinol 


and in the presence of potassium hydroxide this reaction pre- 
ponderates. In the presence of piperidine, this addition does not 
take place and the main product is the indogenide. =O, _ 


also been isolated. Benzaldehyde and indandione in nitrobenzene 
at 110—120° yield a fraction insoluble in alcohol consisting of 


condensation products of the type 4 have 
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benzylidenedi-indone, >CO, m. p. 235°, 
eH, 
O ,m. p. above 300°, anda 


soluble fraction containing benzylideneindandione, m. p. Ll— 
152° (Wislicenus, A., 1889, 1067; 1894, i, 133), together with 
(yield 45—50%) the carbinol, phenylindandionylmethyl alcohol, 


C.H,<C0>CH-CHPh-OH, m. p. 158° (potassium salt, red, phenyl- 


urethane, m. p. 154—155°). The benzylideneindandione is obtained 
in 70—75% yield by condensation in glacial acetic acid, whilst in 
alcoholic potassium hydroxide the yield of carbinol is almost 
quantitative. On heating in benzene or toluene, the carbinol is 
converted into the indogenide, whilst concentrated sulphuric acid 
converts it quantitatively into benzylideneindandione. The corre. 
sponding carbinols obtained from the nitro-, hydroxy-, alkoxy-, and 
amino-benzaldehydes are unstable and can only be isolated as 
their salts. The potassium salt of m-nitrobenzylideneindandione 
is described. 

Formaldehyde and indandione in the presence of potassium 


hydroxide yield di-indandionylmethane, p. 
2 
201—202°. The disodium salt, C,gH,90,Nay, and the barium salt, 
C1 9H, 90,Ba, are described. Similarly, acetaldehyde and indandione 
in pyridine yield aa-di-indandionylethane, (CH<GQ>CH ) CHMe, 
2 


m. p. 226—227° (tetraoxime, m. p. 243—245°), but acetone is the 
only ketone which condenses with indandione, yielding in the 
presence of alcoholic potassium hydroxide 88-di-indandionyl- 


propane, CMe,(CH<C9>CeH,) , yellow, m. p. 118—119°, giving 
2 
green solutions in aqueous alkalis. 
Disubstituted indandiones of the type CoH.<GC>CR, do not 


react with phenylhydrazine, whilst monosubstituted indandiones 
give coloured hydrazines with reducing properties. Thus di- 
indandionylmethane yields the phenylhydrazine, 
CH, C< CNH > 
m. p. 215—216°, whilst with hydrazine hydrate it yields the yellow 


hydrazonium salt, H m. p. 181—182°. 
5 
Hydroxylamine yields a mixture of insoluble tri- and tetra-oximes, 
m. p. 235°, exploding at temperatures a little above the m. p. 
R. B 


O 


Derivatives of Indandione and Di-indone. II. Condens- 
ation Products of Aldehydes with Di-indone. D. RapULESCU 
and V. Grorasscu (Bull. Soc. chim., 1925, [iv], 37, 1187—1194).— 
Indandione and di-indone yield the same condensation products 
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with aliphatic aldehydes, the rate of condensation of the aldehyde 
with indandione being negligible in comparison with the rate of 
auto-condensation of the latter. With formaldehyde in the presence 
of alkali the product in both cases is bisdi-indonylmethane, 


( aa nd A CH,, an olive powder, m. p. 239°, whilst with 
—C=—C-—-CH/2 
excess of alkali indandionyldi-indonylmethane, 


greenish-yellow needles, m. p. 210—212°, is also produced, through 
the action of alkali on the bisdi-indonylmethane. With phenyl- 
hydrazine in methyl alcohol the latter yields the dihydrazino 
derivative of di-indandionylmethane, m. p. 217—219°, and the 
hydrazone of indandione. In the presence of tertiary or secondary 
bases, the aromatic alcohols yield the corresponding di-indogenides, 
whilst with alkalis the aryldi-indonylmethanols are formed. With 
excess of diketone in the presence of pyridine, the condensation 
yields products of the type of methenylbisindandione (Errera, 


A., 1903,i, 265, 854), >C,H,.  Indandi- 


one or di-indone condenses with propaldehyde in the presence 
of pyridine, yielding propylidenedi-indone, 
co< 
m. p. 256—257°, which gives a green colour with alkalis and on 
warming is converted into 5-methyl-o-trans-fluoracenedione 

m. p. 290—291°, also obtained directly from propaldehyde and 
di-indone or indandione by subsequent warming of the condensation 
product. Similarly, benzaldehyde with di-indone in the presence 
of pyridine yields benzylidenedi-indone, greenish-violet needles, m. p. 
235°, and in the presence of potassium hydroxide phenyldi-indonyl- 

nel, GO—CH-CHPh:OH 
decomp. to benzylidenedi-indone. With 4 mols. of indandione in 
the presence of pyridine phenylindandionyldi-indonylmethane, 


, yellow powder, m. p. 238° with 


° 
formed. The same compound is obtained by the action of 
indandione on benzylideneindandione in boiling alcohol in the 
presence of piperidine. Di-indandionylmethane is not attacked by 
boiling acetic anhydride and does not undergo the typical tetra- 
ketone dehydration to pyrone derivatives. On boiling with nitro- 
benzene or on atmospheric oxidation in alkaline solution, it is 
converted almost quantitatively into methenylbisindandione, whilst 
with sulphuric acid in glacial acetic acid it yields a substance, 
CsgH,.0,, canary-yellow, m. p. 180—181°, +1C,H,O,, lemon- 
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yellow needles, m. p. 234°, which is provisionally regarded as 
anhydrobisdi-indandionylmethane, 


Di-indone and indandione combine slowly in pyridine to give the 
truxenequinone, m. p. above 300°, mentioned in the preceding 
abstract. R. B. 


Simplest O-Alkyl Ethers of Benzoylacetone and Phenyl- 
methylisooxazole. C. WeyGAND [with L. Frrevine] (Ber. 1925, 
58, [B], 1473—1482).—The product of the action of ferric chloride 
on benzoylacetone and ethyl orthoformate is converted by hydroxyl- 
amine into the phenylmethylisooxazole, m. p. 68°, together with 
products of lower m. p.; the phenylmethylisooxazole, m. p. 42°, 
described by Claisen (A., 1907, i, 940) could not be isolated. Since 
this isooxazole is also obtained from the undoubted O-ether, 
CPh(OEt):CHAc (Ruhemann and Watson, T., 1904, 85, 464, 1180), 
this constitution must be ascribed also to Claisen’s condensation 
product instead of the formula, CHBz:CMe-OEt, adopted by Claisen. 
The ether, CPh(OMe):CHAc, b. p. 148—149°/13 mm., is obtained 
by the interaction of styryl methyl'ketone dibromide and sodium 
methoxide, phenylacetylacetylene and methyl alcohol, benzoyl- 
acetone and diazomethane, benzoylacetone and methyl ortho. 
formate, and the sodium salt of benzoylacetone and methy] sulphate; 
its constitution is established by its conversion by ozone into 
methyl benzoate. The known O-alkyl ethers of benzoylacetone are 
therefore derived from the enolic form of benzoylacetone established 
by Scheiber and Herold (A., 1914, i, 927). 

The course of the action of hydroxylamine on benzoylacetone 
O-alkyl ethers depends somewhat on the nature of the medium; 
in neutral or faintly alkaline solution a product, m. p. 81—82°, is 
occasionally obtained instead of phenylmethylisooxazole, m. p. 68°. 
Claisen’s phenylmethylisooxazole, m. p. 42°, b. p. 234°, appears 
to be formed by the action of hydroxylamine on phenylacetyl- 
acetylene in faintly alkaline solution ; its constitution has not been 
elucidated. H. W. 


2-Chloro-3 : 5-dinitrobenzamide. E. pz B. Barnett (Ber., 
1925, 58, [B], 1610—1611).—2-Chloro-3 : 5-dinitrobenzoic acid is 
converted by thionyl chloride into the corresponding chloride, 
from which the amide, m. p. 180°, and the anilide, m. p. 177°, are 
obtained. 1:2’-Chloro-3’ : 5'-dinitrobenzamidoanthraquinone, m. Pp. 
278°, and 2:2’-chloro-3’ : 5'-dinitrobenzamidoanthraquinone, m. Pp. 
302°, are obtained from the respective bases and the acid chloride 
in the presence of tetrachloroethane and quinoline. H. W 


Preparation and Properties of 1-Benzamido-2-methyl- 
anthraquinone. W. H. Berister and J. L. Bray (J. Amer. 
Chem. Soc., 1925, 47, 2371—2373).—1-Benzamido-2-methylanthra- 
quinone, yellow, m. p. 200—202°, is obtained in 30% yield by 
benzoylation of in toluene in the 
presence of sodium carbonate. It is readily hydrolysed by concen- 
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trated sulphuric acid, but not by hydrochloric acid. From a 
hyposulphite vat it dyes lemon-yellow shades on cotton and arti- 
ficial silk, but possesses less affinity for textile fibres than 1-benz- 
amidoanthraquinone. Nitrogen in the substance cannot be deter- 
mined by the Dumas method. R. B. 


Substituted o-Benzoylbenzoic Acids and the Corresponding 
Anthraquinones. O. R. QuayLEe and E. E. Rerp (J. Amer. 
Chem. Soc., 1925, 47, 2357—2361; cf. A., 1924, i, 965).—The con- 
densation of phthalic anhydride with m-fluorotoluene, o- and 
p-fluoro- and o-chloro-ethylbenzene, m-diethyl-, m-di-isopropyl-, 
and cyclohexyl-benzene has been investigated. m-Fluorotoluene 
yields a mixture of isomerides the predominating one of which 
is readily obtained pure. Since the para-orienting influence of the 
methyl group is greater than that of fluorine (Swarts, Rec. trav. 
chim., 1915, 34, 131), this is regarded as 2-fluoro-4-methylbenzoyl- 
o-benzoic acid. The corresponding chloro- and bromo-toluenes 
yield similar mixtures, but the acids could not be obtained in a 
state of purity. With o-fluoroethylbenzene and o-chloroethyl- 
benzene, the chief product is the 3-fluoro- or 3-chloro-4-ethyl- 
benzoyl-o-benzoic acid. The fluorine derivative yields an anthra- 
quinone on dehydration, but the chlorine derivative does not. 
These constitutions are deduced from the behaviour of o-chloro- 
toluene (A., 1908, i, 994; 1914, i, 413) and o-fluorotoluene (Hahn 
and Reid, loc. cit.). Whilst p-fluoroethylbenzene readily yields 
5-fluoro-2-ethylbenzoyl-o-benzoic acid, p-iodotoluene yields an acid 
containing only a trace of iodine. A sample of diethylbenzene in 
which the m-isomeride probably predominates yielded a diethyl- 
benzoyl-o-benzoic acid which was probably a mixture of isomerides, 
but gave on dehydration a diethylanthraquinone, m. p. 83—85°, 
probably the 1:3-isomeride. Diisopropylbenzene behaves 
similarly, both the acid and anthraquinone being apparently 
mixtures of isomerides. cycloHexylbenzene yields p-cyclohexyl- 
benzoyl-o-benzoic acid, m. p. 166—167°, which was purified with 
difficulty and could not be converted into an anthraquinone. 
Attempts to obtain 4-nitrobenzoyl-o-benzoic acid by nitration and 
subsequent oxidation of benzyl-o-benzoic acid yielded a mixture of 
mono- and di-nitro-acids from which the dinitro-acid (probably 
2' : 6-dinitrobenzyl-o-benzoic acid), m. p. 163—164°, was isolated 
and oxidised to 2’ : 6-dinitrobenzoyl-o-benzoic acid, m. p. 201°, with 
chromic and acetic acids. Heating with 23°/ fuming sulphuric acid 
and boric acid at 150° converts this into 1 : 8-dinitroanthraquinone, 
m. p. 310°. Attempts to condense naphthalic anhydride with 
benzene were unsuccessful. 2-Fluoro-4-methylbenzoyl-o-benzoic 
acid, m. p. 129°, with 10 parts of concentrated sulphuric acid yields 
4-fluoro-2-methylanthraquinone, m. p. 135-5—137°. o-Fluoroethyl- 
benzene, b. p. 136—137°, d 1-002, obtained by Holleman’s method 
(A., 1904, i, 232, 486), yields 3-fluoro-4-ethylbenzoyl-o-benzoic acid, 
m. p. 120°, from which 3-fluoro-2-ethylanthraquinone, m. p. 110°, 
18 similarly obtained. p-Fluorsethylbenzene, b. p. 141°, d? 0-994; 
5-fluoro-2-ethylbenzoyl-o-benzoic acid, m. p. 210—220°, and 4-fluoro- 


as 
he 
ng 
5, 
de 
7]. 
th 
ce 
)), 
n. 
m 
re 
is 
]. 
n 
y 
e 


i. 1290 ABSTRACTS OF CHEMICAL PAPERS. 


l-ethylanthraquinone, m. p. 80—82°, are analogously obtained. 
3-Chloro-4-ethylbenzoyl-o-benzoic acid has m. p. 105°. R. B. 


Perylene Dyes. BapiscHe ANILIN- & Sopa. 
(D.R.-P. 412120; from Chem. Zenitr., 
1925, i, 2664).—1:1'- Dinaphthyl-3:4:3': 4’. 


all diquinone, 3: 3’:4: 4’-tetrahydroxy-1 : 1’-dinaph- 
| || thyl, or dinaphthyldiquinhydrone on heating with 
Pur ™% aluminium chloride at 130—150° yields a vat dye 
| |_o— (annexed formula) dyeing bluish-black shades on 
cotton. 
R. B. 


Camphor Series. V. 8S. Komatsu and M. Kurata (Mem. 
Coll. Sci. Kyoté, 1925, 9 [A], 23—28).—When /-menthone is passed 
slowly through a glass or silica tube at 300°, up to 7% inversion to 
the d-form takes place, whereas in presence of reduced copper at 
200°, more than 50% of the d-form is produced. With the same 
catalyst at 300°, l-menthone yields 70% of thymol, 22% of cymene, 
and 3% of menthene. Reduced copper apparently catalyses the 
keto-enolic change in /-menthone, especially at high temperatures. 

B. W. A. 


Action of Potassium Cyanide on Pernitroso Derivatives. 
M. PassEerRIni (Gazzetta, 1925, 55, 559—567).—In hot aqueous 
alcoholic solution, potassium cyanide quickly combines with 
pernitrosocamphor, giving the potassium compound of 6-cyano- 
camphane-6-nitrosohydroxylamine, Cy the latter 
is itself obtained, by the action of mineral acid on the potassium 
compound, as an unstable, strongly acidic substance, giving copper 
and silver salts. It does not respond to the Liebermann test or 
to that of Thiele and Lachmann. At 85°, it loses nitrous oxide, 
giving a neutral substance, possibly camphor cyanohydrin, m. p. 
209—210°. Heated for a short time with a little strong hydro- 
chloric acid, this compound is transformed into the corresponding 
amide, m. p. 198°, which, after 80 hrs.’ boiling with strong hydro- 
chloric acid, gives two acids of the formula, C,,H,,0,, m. p. 90—92° 
and 157—158°, respectively. The action of 40% sulphuric acid 
on the cyanohydrin produces another pair of acids, isomeric with 
the former, m. p. 108—110° and 137—138°, respectively. Although 
the empirical formula of these four acids suggests that they are 
bornylenecarboxylic acids, their stability -towards potassium 
permanganate militates against this conclusion. As described 
above, 6-cyanofenchane-6-nitrosohydroxylamine and its potassium 
and silver compounds were also obtained. The first decomposes 
at 83—84° with evolution of nitrous oxide, giving as chief product 
a substance, m. p. 166—168°, having [«}?* +15-12° (in alcohol), 
which is thought to be fenchone cyanohydrin, and a small quantity 
of an isomeride, m. p. 100—102°, having [«]}} +-50-49° (in alcohol). 
From these compounds ethereal hydrogen chloride produces the 
corresponding amides, m. p. 170—172° and 116—117°, respectively. 
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The action of hot potassium hydroxide on these substances causes 
evolution of ammonia with the formation of acidic substances as 
yet uninvestigated. W. E. E. 


Stereochemical Studies. X. Jl-O-Menthylthiourethanes. 
B. Hotmpere and W. Rosén (Ber., 1925, 58, [B], 1834—1842). 
—l-Menthol is treated with sodium in the presence of xylene at 
140—145° and subsequently with carbon disulphide at 30°, whereby 
sodium |-menthyl dithiocarbonate is precipitated. The salt is con- 
verted by chloroacetamide in warm, alcoholic solution into the 
substance m. p. 98—99°, [a]p —64-0° 
in alcohol. The action of aqueous ammonia on the crude product 
of the successive action of carbon disulphide and chloroacetamide 
on l-menthol leads to the formation of /-O-menthylthiourethane, 
CpH,,0°CS-NH,, m. p. 147-5—148-5°, [«]) —112-5° in alcohol, 
—120-1° in benzene. The thiourethane is converted by hydrogen 
peroxide in part into /-menthylurethane, m. p. 165—166°, [a]p 
—81:4° in alcohol, —85-2° in chloroform, but mainly into a sub- 
stance, C..H,,0,N.8, m. p. 105—106°, [«]) —134-4° in benzene. 
1-O-Menthyl-N-methylthiourethane, m. p. 91—92°, [«]p —106-0° in 
alcohol, —114-1° in benzene, 1-O-menthyl-N-dimethylthiourethane, 
m. p. 26-5—27°, [«]p —107-7° in alcohol, —106-2° in benzene, and 
the corresponding non-crystalline ethyl and diethyl derivatives have 
also been prepared. The action of bromoacetic acid on the 
1-O-menthylthiourethanes leads to the formation of dextrorotatory 
menthyl bromides, whereas previous attempts to convert /-menthol 
into the corresponding bromide have given inactive or levorotatory 
products, a very feebly dextrorotatory bromide being obtained 
only by the action of phosphorus pentabromide on /-menthol. 
The steric uniformity of the authors’ products is not established, but 
it is considered probable that the d-bromide is configurationally 
related to l-menthol, and that any admixture with a diastereo- 
isomeric /-bromide is due to subsequent processes in the change, 
which does not proceed very smoothly. . W. 


Relations between Organic Ring Systems and Unsatur- 
ation Properties. II. "S. K. MereJKovski (Bull. Soc. chim., 
1925, [iv], 37, 1174—1187).—On treatment of the pyrazoline base 
obtained from carvenone with potassium hydroxide and platinum- 
black at 210—220°, according to Kishner’s method (A., 1913, 
i, 1163), A?-menthene (nitrosochloride, m. p. 118-5°) is obtained in 
place of the thujane expected. Similarly, carvone yields mainly 
‘solimonene with some dipentene, whereas Kishner (A., 1913, 
i, 187) only observed the formation of J-limonene. cycloPentenone 
on analogous decomposition yields only cyclopentene and not 
dicyclopentene. In all these cases the formation of a dicyclic com- 
pound would involve the formation of a second ring without the 
addition of fresh carbon atoms to the molecule, an addition which 
is characteristic of the usual methods of synthesising dicyclic com- 
pounds. The author accordingly formulates the rule that the 
existence of a ring system in a molecule opposes the formation of 
a second ring system, unless external energy is supplied to the 
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system in the form of additional carbon atoms. The dicyclic com. 
pound is, however, probably formed in all cases, at least as an 
intermediate stage in Kishner’s reaction. In the cases covered 
by the rule, it is unstable and undergoes rearrangement to the 
monocyclic compound. Accordingly, it is suggested that the 
compound obtained by Zelinski and Uspenski by the action of 
zine on 2: 6-dibromo-4 : 4-dimethyleyclohexane (A., 1913, i, 607) 
is not 3: 3-dimethyl-0 : 1 : 3-dicyclohexane as supposed, the latter 
being unstable and isomerising to a dimethylcyclohexene, which 
with its reduction products, a dimethylcyclohexane or a trimethy]- 
cyclopentane, were probably the compounds actually —— 
.B 


Terpenes. III. Synthetic Diterpenes and Polyterpenes. 
I. Konpakov and §S. Saprrkin (Bull. Soc. chim., 1925, [iv], 37, 
1045—1069; cf. this vol., i, 1163).—Pinene obtained from different 
sources, when polymerised by treatment with acetic and sulphuric 
acids, with zine chloride, benzenesulphonic acid, antimony tri- 
chloride, aluminium iodide or chloride, ferric chloride, or boron 
trifluoride, yields diterpenes apparently identical with those obtained 
from pinene and «-terpineol derivatives by the Kondakov method. 
Approximately 50° of the pinene polymerises in the Bertram- 
Walbaum process (acetic and sulphuric acids), 35—40°% being 
converted into dipentene and 10% into ethers of terpineol, borneol, 
etc. In the presence of camphene, the reaction is slower. The 
diterpenes have b. p. varying slightly within the range 170—180°/ 
1l mm., d 0-920—0-937, and np 1-515—1-521, these differences 
being probably due to varying proportions of isomerides or to 
impurities difficult to remove. Diterpenes obtained from mono- 
cyclic terpenes containing two double bonds closely resemble in 
physical properties the diterpenes obtained from pinene, but differ 
from the diterpenes obtained from such monocyclic terpenes as 
the phellandrenes. The mechanism of formation is similar in both 
cases and these synthetic diterpenes contain the fundamental 
structures of the original monoterpenes. They are accordingly 
represented by structures in which one terpene molecule is substi- 
tuted through a single carbon linking in a second molecule. The 
natural diterpenes, however, are hydrogenated naphthalene or 
phenanthrene derivatives. The synthetic diterpenes are colourless, 
almost odourless liquids which when kept gradually become yellow 
through oxidation. They are insoluble in cold hydroxylic solvents, 
but dissolve on warming and are readily soluble in hydrocarbons. 
They possess valuable solvent properties for resins etc. At low 
temperatures they combine with bromine, but the products rapidly 
decompose, losing hydrogen bromide. They yield no definite 
crystalline derivatives with the hydrogen halides, but the diterpenes 
regenerated from such derivatives-are not identical with the original 
diterpenes. At high temperatures, they are decomposed into 
monoterpenes. On oxidation, they do not yield resin acids, the 
latter substances containing either a naphthalene or a phenanthrene 
ring. It is possible that the synthetic diterpenes contain trimethyl- 
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ene or cyclobutane rings. Besides the diterpenes, small amounts of 
triterpenes and tetraterpenes are formed. Thus the action of 
antimony trichloride on /-pinene yields also a triterpene, b. p. 250— 
255°/11 mm., a» —1-3°, 5 0-890, whilst in the polymerisation of 
pinene with aluminium chloride, boron trifluoride, and antimony 
trichloride, small quantities of tetraterpenes, m. p. 75—90° (mainly 
75—80°), have been obtained. These tetraterpenes, which are 
stable and do not oxidise in the air, give no crystalline compounds 
and only indefinite nitro compounds with nitric acid. They can 
be used in place of colophony in the preparation of varnishes, 
sealing-wax, etc. No higher polymerides than tetraterpenes were 
obtained, and it would appear that chemical polymerisation gives 
less complex products than electro-synthesis. The diterpenes 
themselves do not undergo further polymerisation, and it is only 
in appearance that the polyterpenes resemble colophony. R. B. 


Action of Formic Acid on certain Sesquiterpenes. J. M. 
Rospertson, C. A. Kerr, and G. G. HenpERSON (J. Chem. Soc., 
1925, 127, 1944—1946).—8-Caryophyllene, b. p. 118—119°/9-7 
mm., ni} 1-5009, 0-9052 (dihydrochloride, m. p. 69°, [«]}} +67-2° 
in 2.5% ethyl-alcoholic solution), when heated with formic acid 
gives the formic ester, b. p. 141—145°/10 mm., dj’ 1-22, nf 1-4967, 
[a}ii —10-46°, of caryophyllene alcohol (yield 35°), together with 
hydrocarbons, including clovene, showing that ring closure has 
been effected by the action of formic acid. Cadinene, b. p. 134— 
136°/11 mm., 0-9189, 1-5079, —125°, when heated with 
formic acid at 100°, is partly converted into an unsaturated hydro- 
carbon, C,;H,,, b. p. 118—124°/9 mm., dj’ 0-9086, xj} 1-5010. 
Cedrene, b. p: 122—124°/9 mm., d?’ 0-9361, n} 1-5005, on similar 
treatment is transformed into an isomeric unsaturated hydro- 
carbon, b. p. 114—118°/9 mm., dj 0-9333, nf 1-4988 (yield 50°), 
which is probably tricyclic. F. M. H 


Apparently New Component of Oil of Lemon. G. Romzo 
(Annali Chim. Appl., 1925, 15, 305—309).—Pure oil of lemon, 
largely freed from terpenes by concentration in a vacuum and 
subsequent distillation in a current of steam, deposits a crystalline 
compound, CH,,0,,3H,0, m. p. 58° (hydrated) or 69—71° 
(anhydrous), b. p. 260° (slight alteration), [«]» -+39-26°. The 
compound decolorises permanganate and bromine water, and gives 
a bright red coloration with concentrated sulphuric acid. It gives 
no coloration with ferric chloride and is not hydrolysed by alcoholic 
potassium hydroxide, but reduces ammoniacal silver nitrate solu- 
tion slightly. When heated in aqueous solution with hydrochloric 
acid, it is. converted into a liquid isomeride. x. 


Travancore Essential Oils. VI. Oil from Cymbopogon 
Cesius, Stapf. (InchiGrass). K.L. Mouper. (J. Indian Chem. 
Soc., 1925, 2, 23—37).—The flowers and leaves of the grass Cym- 
bopogon Cesius from the Western Ghats of South Travancore on 
steam distillation yield a sweet-smelling oil different in character 
from oils obtained from similar grasses. More oil is obtained from 
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the leaves than from the flowers, but that obtained from the latter 
is richer in sesquiterpene constituents and has a lower acetyl 
value. The oil does not undergo any change on storage. Repeated 
fractionation shows that the chief constituents of the oil are 
l-limonene, /-camphene, /-borneol, l-terpineol, a dicyclic sesquiter. 
pene, d? 0-9064, ni? 1-5005, «i —12° (a liquid dibromide and a 
monohydrobromide are described), an optically inactive sesquiterpene 
alcohol, b. p. 147—149°/16 mm., which was not obtained in the 
pure state, an aldehyde, b. p. 92—94°/4—5 mm., a} —6-5°, dP 
0-9694, ni} 1-4980 (two semicarbazones, m. p. 181° and 164°, were 
obtained), which gives a sodium salt of a sulphonic acid on treatment 
with sodium: hydrogen sulphite, together with esters of acetic and 
butyric acids and of an unsaturated acid, C,,H.0,. J. W. B. 


Oleo-resin of Indian Valerian Root. K. Buttock (Pharm, 
J., 1925, 115, 122—125).—Indian valerian root (probably old) 
yielded, on moistening, powdering, and extracting with light 
petroleum, 1-64% of extract, containing 47-4% of oleo-resin (i.c., 
material soluble in 70% alcohol). The oleo-resin contained a large 
proportion of free acids, including valeric (of slight positive optical 
rotation, probably containing «-methylbutyric acid), oleic, linolenic, 
linoleic, and various saturated acids; and 8-8% of esters (calculated 
as bornyl valerate). The part of the original extract insoluble in 
70% alcohol contains a liquid hydrocarbon, and a semi-solid alcohol 
of high b. p.; from the unsaponified matter an acetyl derivative, 
m. p. 65-5—66-5°, was isolated. B. F 


Solutions of Lead Resinates. I. C. Corrianirer (Bull. Soc. 
chim., 1925, [iv], 37, 1078—1085).—Solutions of lead resinates in 
benzene, turpentine, and “ white spirit”? (d 0-780) have been 
examined for stability for periods up to 2 months. The resinates 
examined were obtained by fusing colophony with 5% and 10% 
of lead oxide. The resinate obtained with 5% of lead oxide gives 
stable solutions in benzene and in turpentine, but in the latter 
case slight deposits are observed in 10%, 15%, and 20% solutions, 
whilst in 15%, 20%, and 25% solutions a tendency to assume the 
colloidal form is indicated by an increase in the viscosity, varying 
directly with the time and concentration of the solution. The 
solutions in ‘‘ white spirit’ show no alteration of viscosity, but become 
almost colourless and give rise to varying deposits, the production 
of which persists during 6 months, and it appears probable that in 
this solvent the resinate would ultimately separate completely. 
In dilute solutions, the resinate separating is less acid than that 
remaining in solution, but its acidity decreases further when 
separating from more concentrated solutions. The separation is 
less marked in more concentrated solutions and a 25% solution is 
stable. In the final stages of the separation, the more acid resinate 
is that precipitated. Similar results were obtained with resinate 
from 10% of lead oxide, but in this case turpentine gives the most 
stable solution, although the increase in viscosity is much more 
raarked than with the 5% resinate, and in 25% solution there is 
a pronounced increase in the size of the granules. Benzene and 
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“white spirit’ solutions show variable deposits accompanied by 
slight changes in viscosity. The general reaction in all these 
solutions may be represented —> 
separated in solution 
and the deposited resinate will be more or less acid than that 


remaining in solution according as m is greater or less than n. 
R. B. 


Lead Resinates. R. Uzac (Bull. Soc. chim., 1925, [iv], 37, 
1194—1196).—Solutions in “ white spirit ’’ of neutral lead resinate 
obtained by double decomposition of alkali resinate and lead salts, 
deposit on cooling a basic lead resinate of similar composition to 
that deposited from solutions of acid lead resinates obtained by the 
action of lead oxide or carbonate on resin. A similar basic resinate, 
approximate composition Pb(OH),,2(C>H.,0,).Pb, is obtained by 
precipitation from sodium resinate with lead subacetate in the 
presence of excess of alkali. This resinate is soluble in turpentine, 
but only slightly soluble in light petroleum, chloroform, “ white 
spirit,”” and linseed oil, and is probably the cause of the thickening 
of paints. In general, the basic resinate is mixed with more or 
less free resin. [Cf. B., Nov 27th.] R. B. 


d-Mannitol from Gardenia turgida. M. O. Forster and 
K. A. N. Rao (J. Chem. Soc., 1925, 127, 2176).—The exudation 
from Gardenia turgida is free from nitrogen, aldehydes, and ketones, 
and does not give furfuraldehyde on boiling with hydrochloric acid. 
By treating an aqueous solution of the powdered substance with tri- 
basic lead acetate and decomposing the filtrate with hydrogen 
sulphide, there is obtained a 40% yield of d-mannitol. F. M. H. 


Gitoxin, a Glucoside Insoluble in Chloroform from Digitalis 
Leaves. A. Winpaus and G. ScuwarTe (Ber., 1925, 58, [B], 
1515—1519).—Treatment of Merck’s by-products of the preparation 
of digitoxin with a boiling mixture of chloroform and methy] alcohol 
leads to the isolation of gitoxin, C,.H,,0,,,H,O, decomp. 266— 
269°, which appears to be identical with the anhydrogitalin of 
Kraft (A., 1912, i, 373) and with the glucoside described by Kiliani 
(A., 1915, i, 281). It is hydrolysed by boiling, aqueous-alcoholic 
hydrochloric acid to digitoxose and gitoxigenin, C.,H,,0;, m. p. 
224—-225° (decomp.), which affords a dibenzoyl compound, m. p. 
262°, and a dihydro derivative, m. p. 226°; it contains a lactone 
group, three hydroxyl] groups, and a double linkage. The genin is 
converted by cold, concentrated hydrochloric acid into “‘ dianhydro- 
gitoxigenin,”’ identical with digitaligenin from “ Digitalinum verum.” 
The latter substance is not present as such in ‘‘ D. verum,”’ but is 
formed by loss of water from an aglykon, C,,H;,0;, which has 
the same composition as gitoxigenin. Since, however, the aglykon 
cannot be isolated as such under the drastic conditions required for 
the decomposition of ‘ D. verum,”’ the identity of the two products 
cannot be placed beyond doubt. The two glucosides, gitoxin and “ D. 
verum,” are certainly very closely related to one another, ed 
differing only in the sugar component. » 
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Glucosides. III. Synthesis of ‘‘ Thioindican.’”’ J. Craix 
and A. K. Macsetu (J. Chem. Soc., 1925, 127, 1637—1640).— 
Tetra-acetylbromoglucose was heated with excess of 3-oxy(1)thio- 
naphthen and quinoline for 2 hrs. at 105—110°, the product poured 
into ice-water, and extracted with ether. After extraction of the 
quinoline with acid, excess of oxythionaphthen was removed by 
steam distillation, water being then distilled off under reduced 
pressure. Treatment of the residual syrup with acetic anhydride 
and pyridine afforded tetra-acetyl-3-oxy(1)thionaphthen glucoside, 

-p. 


De-acetylation of the last with the calculated amount of barium 
hydroxide, or with alcoholic ammonia, yielded “ thioindican” 
[3-oxy(1)thionaphthen glucoside}, 
CH- 


m. p. 735°. Determination of the oxythionaphthen content of the 
thioindican by simultaneous hydrolysis and condensation with 
isatin (cf. Orchardson, Wood, and Bloxam, A., 1907, ii, 203) gives 
satisfactory results only when carried out in alcoholic solution. 

F. G. W. 


Constitution of Indian Kamala. I. 8. Durr (J. Chem. 
Soc., 1925, 127, 2044—2052).—Rottlerin, C. Hy590,, m. p. 206— 
207°, from kamala, possibly contains one alcoholic and six phenolic 
hydroxyl groups; treatment with acetic anhydride and a little 
pyridine yields hepta-acetylrotilerin, m. p. 165°, whilst methyl 
sulphate in presence of sodium hydroxide gives hexamethylrottlerin, 
m. p. 135—137° (acetylhexamethylrottlerin, m. p. 215—217°), and 
benzoyl chloride with sodium hydroxide gives hexabenzoylrottlerin 
(unmelted below 300°). The presence of a double linkage is indicated 
by the formation of hepta-acetylrottlerin dibromide, m. p. 145°, and of 
acetylhexamethylrotilerin dibromide (decomp. on heating), and also 
because the action of fuming nitric acid below 0° gives p-nitro- 
cinnamic acid. 

Since fusion of rottlerin with potassium hydroxide yields phloro- 
glucinol (together with acetic and benzoic acids), oxidation of 
_ hepta-acetylrottlerin with potassium permanganate yields (together 
with benzoic, oxalic, acetic, and phthalic acids) triacetylphloro- 
glucinoldicarboxylic acid, and since, similarly, oxidation of hexa- 
methylrottlerin yields (together with benzoic, acetic, phthalic, and 
terephthalic acids) trimethylphloroglucinoldicarboxylic acid, it is 
concluded that rottlerin contains two phloroglucinol residues joined 
to the parent structure by one or two side chains, and, if by one, 
an alkyl substituent is present in the phloroglucinol nucleus. The 
oxidation of rottlerin with nitric acid (d 1-5 and 1-2), alkaline 
permanganate, alkaline hydrogen ‘peroxide, alkaline potassium 
ferricyanide, and potassium persulphate is investigated, and it is 
found that phthalic and terephthalic acids are nearly always formed 
(acetic, benzoic, p-nitrobenzoic, succinic, oxalic, and cinnamic acids 
have also been isolated, as have benzaldehyde and p-nitrobenz- 
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aldehyde, a dibasic acid, C,,H,,0,, m. p. 192°, and an acid, m. p. 
216°, which is probably tribasic); they are probably produced by 
selective elimination of a side chain from a benzene nucleus con- 
taining three side chains in the 1:2: 4-positions. Besides this 
nucleus and the two phloroglucinol residues, there is probably a 
residue, Ph-CH:CH:C. Examination for methoxy] by Zeisel’s method 
gives a negative result. Since cinnamic acid is readily formed on 
oxidation of rottlerin, and dihydrocinnamic acid on its reduction, 
it is concluded that the molecule contains the residue Ph-CH:CH-CO- 
or Ph-CH:CH-C(OH):; the action of zinc dust and sodium hydr- 
oxide, tin and hydrochloric acid, sodium hyposulphite, and hydr- 
iodic acid and phosphorus has been examined, and besides dihydro- 
cinnamic acid there have been isolated succinic and acetic acids 
and a liquid, b. p. 152—159° (probably n-propylbenzene), and 
sometimes a residue which yields phloroglucinol on fusion with 
potassium hydroxide. Distillation with zinc dust in a current of 
hydrogen gives 2-methylanthracene, gaseous hydrocarbons, and 
a liquid, b. p. 230—240°. F. M. H 


Complex Metallic Derivatives of Chlorophyll. I. R. 
Kunz and K. Sexrsunpt (Ber., 1925, 58, [B], 1868—1876).— 
Chlorophyll resembles indigotin (Kunz, A., 1923, i, 155, 1134) in 
its ability to form complex compounds, yielding metallic derivatives 
and additive compounds of analogous composition. The reaction 
is accompanied by darkening in colour and, in the majority of 
cases, the compounds formed contain an atom of the metal or a 
molecule of another compound for four pyrrole nuclei the nitrogen 
atoms of which produce the anion. The compounds from chloro- 
phyll and indigotin are very sensitive to acids, but comparatively 
stable towards alkalis. The order of activity is the same in each 
series, the copper compounds being most, the potassium compounds 
least stable. The most important method for preparing the com- 
pounds of the chlorophyllins with the heavy metals consists in the 
use of the metallic acetates. Additive compounds of erythro- 
porphyrin with copper, phylloporphyrin ester with copper and zinc, 
pyrroporphyrin ester with copper and zinc, and rhodoporphyrin 
with copper and zinc have been prepared in this manner. In all 
of these one atom of metal is present for every four pyrrole nuclei 
except in the rhodoporphyrin-copper compound, which contains 
only one atom of copper for every eight pyrrole nuclei (compare 
the analogous case of copper and NN’-diphenylindigotin). The 
metallic compounds of copper and the chlorophyll derivatives can 
also be obtained by use of the metal in xylene solution; as in the 
case of the indigotin derivatives, hydrogen is not displaced. Qualit- 
ative observations indicate that zinc and magnesium derivatives 
can be obtained directly by use of zinc or magnesium amalgam. 

The product obtained by Willstiatter (A., 1910, i, 129) from 
rhodoporphyrin and ferric chloride in pyridine—acetic acid appears 
to be initial material contaminated with the iron salt. On 
the other hand, the compound C,,H.)0,N,,FeCl, is obtained in 
acetonitrile solution; its chemical behaviour is exactly analogous 
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to that of the additive compounds of ferric chloride and the 
indigotins. 

As in the case of indigotin derivatives, the action of potassium 
on chlorophyll derivatives in anhydrous solvents occurs without 
evolution of hydrogen and the compounds formed are therefore 
to be regarded as additive; the action of potassium on aetio- 
porphyrin (Willstatter and Fischer, A., 1913, i, 1218) is described 
in detail. 

The parallelism between the metallic compounds of indigotin 
and chlorophyll extends to the process of salt formation with mineral 
acids, which in each case is accompanied by darkening in colour. 
The analogous behaviour of 2-methylindyl-2’-methylindolidene- 
methane shows that the carbonyl groups of indigotin do not take 
any essential part in the action. H. W. 


[Tetrahydrofurfuraldehyde.] H. ScHEIBLER, F. 
and H. Friese (Ber., 1925, 58, [B], 1961; cf. A., 1924, i, 1218).— 
Tetrahydrofurfuraldehyde has 1-0749, d? 1-0727, n® 1-43415, 
ni) 1-43658, 1-44173. H. W. 


Carbylamines. XII. Reactions between Phenylcarbyl- 
amine and «-Naphthol. M. PassErRIn1 (Gazzetta, 1925, 55, 
555—559; cf. A., 1924, i, 57, 751, 1319, 1320).—After about 
4 days’ heating on the water-bath, a benzene solution of pheny]l- 
carbylamine mixed with «-naphthol yields 1 : 1-dianilinodihydro- 
a-naphthafurandione-2-anil, m. p. 220° (decomp.), together with 
small quantities of diphenylearbamide and a colourless, insoluble 
substance of high m. p., not further studied. Hydrolysed with 
concentrated hydrochloric acid, the main product gives «-naphthol- 
2-glyoxylic acid, m. p. 147—149° (decomp.); yellow barium salt 
(believed to be identical with dihydro-«-naphthafuran-1 : 2-dione, 
Giua, A., 1924, i, 1093). The corresponding ethyl ester, m. p. 69— 
70°, is similarly obtained by the action of ethyl-alcoholic hydrogen 
chloride. In acetic acid, hydrogen peroxide oxidises «-naphthol- 
2-glyoxylic acid to a-naphthol- 2-carboxylic acid. W. E. E. 


Heterocyclic Ring Systems. II. R. Srexa (Ber., 1925, 58, 
[B], 1783-1787 ef. this vol., i, 57).—Further attempts are 
described to obtain substances containing the ring system, 


yet One dl in which X is an atom other than carbon. 2 : 5-Di- 


phenylfuran-3 : 4-dicarboxylic anhydride is converted by carb- 
amide at into 2: 5-diphenylfuran-3 : 4- 


>NH, m. p. 304—304:5°, and by thiocarbanilide 


into 2 : 5- + =i 3 : 4-dicarboxanil, m. p. 279—280°. Ethyl 
2 : 5-diphenylpyrrole-3 : 4-dicarboxylate is hydrolysed by alcoholic 
potassium hydroxide to 2 : 5-diphénylpyrrole-3 : 4-dicarboxylic acid, 
m. p. 98° (ammonium, silver, and copper salts), which is accompanied 
by 2:5-diphenylpyrrole; cautious treatment of the acid with 
acetic anhydride affords 2 : 5-diphenylpyrrole-3 : 4-dicarboxylic an- 
hydride, m. p. 268° (decomp.). Ethyl thiodiglycollate is converted 
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by diacetyl in the presence of sodium ethoxide into 3 : 4-dimethyl- 
thiophen-2 : 5-dicarboxylic acid, m. p. 327—328° (decomp.) (ammon- 
ium, silver, copper, and barium salts), in which, however, the 
carboxyl groups are so firmly retained that the possibility of con- 
verting it successively into 3: 4-dimethylthiophen and thiophen- 
3:4-dicarboxylic acid is excluded. Oxidation of the acid with 
potassium permanganate in alkaline solution affords much un- 
changed material and 4-methylthiophen-2 : 3: 5-tricarboxylic acid, 
m. p. 258° (decomp.). H. W. 


Two Mixed Anhydromonohydroxybenzoic Acids and their 
Transformation into Xanthonecarboxylic Acids. R. 
Anscut'1z, W. SToLTENHOFF, and F. VoELLER.—(See i, 1273.) 


8-Phenylcoumarins. G. (Atti R. Accad. Lincei, 
1925, [vi], 2, 32—35; ef. A., 1911, i, 901, 902).—5 : 7-Dihydrozxy- 
4-p-hydroxyphenylcoumarin, prepared by heating 5 : 7-dihydroxy- 
4-p-methoxyphenylcoumarin (cf. Sonn, A., 1918, i, 401) with either 
concentrated hydriodic acid or hydrobromic and glacial acetic acids, 
has m. p. 285—288°, the corresponding triacetoxry compound, m. p. 
185—187°, and 5: 7-dimethoxy-4-p-methoxyphenylcoumarin, m. p. 
249—251°, are described. 
Synthetical Experiments in the isoFlavone Group. I. W. 
BakeER and R. Rosryson (J. Chem. Soc., 1925, 127, 1981—1986).— 
In view of the possible identity of prunetol and genistein, the iso- 
flavones are being studied, and 7-methoxyiso- 
Q flavone (annexed formula) has been synthesised. 
OMe/ \“ ‘CH  isoFlavones unsubstituted in position 2 are not 
. | !CPh easy to prepare. The method used for anhydro- 
“NG brazilic acid (T., 1908, 93, 503) is inapplicable. 
Interaction of 2:4-dihydroxyphenyl benzyl 
ketone, cinnamic anhydride, and sodium cinnamate at 170—215° 
gives 7-cinnamoyloxy-2-styrylisoflavone, m. p. 213—214°; hydrolysis 
with potassium hydroxide, followed by methylation at 60° with 
methyl! sulphate and aqueous potassium hydroxide, forms 7-methory- 
2-styrylisoflavone, m. p. 204—205°, which on oxidation of its pyridine 
solution at 0° by means of potassium permanganate, followed by 
thermal decomposition of the resulting 7-methoxyisoflavone-2-carb- 
oxylic acid, yields 7-methoxyisoflavone, m. p. 155°. 
2-Substituted isoflavones are readily obtained. Interaction of 
2 : 4-dihydroxyphenyl benzyl ketone, acetic anhydride, and sodium 
acetate at 170—180°, followed by hydrolysis of the resulting acetyl 
derivative, gives 7-hydroxy-2-methylisoflavone (I), m. p. 240° (yield 
90%), which may be similarly prepared from 2 : 4-diacetoxyphenyl 
benzyl ketone; its methyl ether, obtained by action of methyl 
sulphate and potassium hydroxide at 60°, has m. p. 135-5°, and 
its acetyl derivative, m. p. 162°. Similarly, 2 : 4-dihydroxyphenyl 
benzyl ketone, benzoic anhydride, and sodium benzoate give rise 
to 7-hydroxy-3-phenylflavone (II), m. p. 270—271°, the alkali-metal 


- salts of which exhibit colloidal properties; acetyl derivative, 


m. p. 208—209°. 2:4: 6-Trihydroxyphenyl benzyl ketone, acetic 
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anhydride, and sodium acetate give 5 : 7-dihydroxy-2-methylisoflavone 
(III), m. p. 228°; diacetyl derivative, m. p. 169°; 7-monomethyl 
ether, m. p. 186—187°. 

Ghosh (T., 1916, 109, 105) and Jacobson and Ghosh (T., 1915, 
107, 1051) claim to have prepared substances (I), (II), and (IIL), 
but they are different from the specimens now described. In the 
case of the present synthesis, no alternative is possible with regard 
to (II). As regards (I), the only possible alternative is the pro- 
duction of 7-hydroxy-4-benzylcoumarin, and that is disproved by 
preparation of this substance, m. p. 225—226°, by condensation 
of ethyl §-keto-y- -phenylbutyrate and resorcinol in presence of 
concentrated sulphuric acid. Hence the compound obtained by 
Ghosh from acetylphenylacetonitrile and resorcinol must be 
7-hydroxy-3-phenyl-4-methylcoumarin and perhaps all the compounds 
described as y-pyrones are «-pyrones (loc. cit. and T., 1915, 107, 
424, 959). 2:4-Diacetoxyphenyl benzyl ketone is stable to acetic 
anhydride, but suffers ring closure by this agent in presence of 
sodium acetate. F. M. H. 


Organic Compounds of Sulphur. III. Thioketones. A. 
Scu6nBeRG [with A. RosenBacu, H. and U. Ostwatp] 
(Ber., 1925, 58, [B], 1793—1801). — Attempts to prepare thioketones 
by the action of sulphur on tetra-arylethylenes are generally un- 
successful, but dixanthylene is transformed by ow 2 an atmo- 


sphere of carbon dioxide at 270° into xanthione, O< in 


80%, yield; the process appears applicable to derivatives of di- 
xanthylene, but not to the production of selenoketones. 2 : 7-Di- 
methylxanthione, m. p. 188°, is described. The product obtained 
by the action of thiocarbonyl chloride on o-tolyl ethyl ether is 
identified as 4 : 4’-diethoxy-3 : 3’-dimethylthiobenzophenone, since 
it is transformed by sodamide in toluene and subsequent hydrolysis 
of the amide so produced into 4-ethoxy-m-toluic acid, m. p. 199°. 
8-Naphthaflavone, m. p. 164° (cf. Ruhemann, A., 1914, i, 316), is 
prepared by the action of phosphoric oxide on a mixture of benzoyl- 
acetic acid and §-naphthol and is transformed by phosphorus 
pentasulphide into $-naphthathioflavone (I), m. p. 149°. Additive 
IN compounds are described of mercuric chloride with 
f ~ 4: 4’-dimethoxythiobenzophenone, 4 : 4’-diethoxy- 
3 : 3’-dimethylbenzophenone, xanthione; of mercuric 
-CS-‘CH bromide with 4: 4’-dimethoxythiobenzophenone, 

4:4'-diethoxythiobenzophenone, 4: 4’-diethoxy- 
3 : 3’-dimethylthiobenzophenone, dimethylxanthi- 
(I.) one, 2: 6-dimethyl-4-thiopyrone, 2 : 3-dimethyl-4- 
thiochromone, and @-naphthathioflavone. Tin tetrachloride affords 
additive compounds with 4 : 4’- dimethylbenzil and 4: 4’-dimethoxy- 


benzil. 
Dianisyl thioketone and fluorene at 270° yield hydrogen sulphide 


and diphenylenedianisylethylene, C(C,H,OMe),, m. p. 
(indef.) 148°, whereas di-p- ethoxyphenyl thioketone affords di- 
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phenylenedi-p-ethoxyphenylethylene. Xanthione is reduced by zinc 
and hydrochloric acid in glacial acetic acid solution to dixanthy]l. 
The action of magnesium phenyl bromide or magnesium «-naph- 
thyl bromide on dianisyl thioketone appears to yield tetra-anisyl- 
ethylene sulphide, aoe m. p. (indef.) 215°, which is 
reduced by zine and hydrochloric acid to tetra-anisylethylene. 
H. W. 


Synthesis of 2-Styrylchromonol Derivatives. R. RoBINsoN 
and J. Sarnopa (J. Chem. Soc., 1925, 127, 1973—1980).—In the 
belief that representatives of the styrylchromones occur in nature, 
some styrylchromone derivatives, which are related to flavonols, 
have been synthesised by a method previously employed (this 
vol., i, 148, 1302). It is found that the styryl compounds are 
more intensely coloured than the corresponding flavones, and 
possess greater tinctorial power as mordant dyes. w-Methoxy- 
resacetophenone, cinnamic anhydride, and sodium cinnamate are 
heated at 180—185° and the product is hydrolysed by potassium 
hydroxide, when treatment of its aqueous solution with carbon 
dioxide precipitates 7-hydroxy-3-methoxy-2-styrylchromone (I), m. p. 
250°; reduction with hydrogen in presence of palladium yields 


Q Q 
AG 


7-hydroxy-3-methoxy-2-B-phenylethylchromone (II), m. p. 186—187°, 
which is also prepared by heating «w-methoxyresacetophenone, 
sodium $-phenylpropionate, and 8-phenylpropionic anhydride, b. p. 
216—217°/14 mm. [prepared by boiling 8-phenylpropionic acid 
with acetic anhydride (cf. Liebermann, A., 1889, 283)], at 180°. 
Demethylation of (I) by means of hydriodic acid gives 3: 7-di- 


_hydroxy-2-styrylchromone, m. p. 257°, which on various mordants 


produces different tones and intensities from those produced by 
3: 7-dihydroxyflavone (-+H,O), m. p. 258° (prepared by demethyl- 
ation of 7-hydroxy-3-methoxyflavone). Demethylation of (II) 
gives 3: 7-dihydroxy-2-8-phenylethylchromone, m. p. 169°. A 
synthesis similar to that of (I) yields 5 : 7-dihydroxy-3-methoxy- 
2-styrylchromone, m. p. 241°, which by demethylation is converted 
into 3: 5: 7-trihydroxy-2-styrylchromone, m. p. 249° (triacetyl deriv- 
ative, m. p. 215—216°), and this is the styryl analogue of galangin. 

4-Methoxycinnamic acid, m. p. 173° (prepared by interaction of 
anisaldehyde, malonic acid, pyridine, and piperidine), is converted 
by acetic anhydride into 4-methoxycinnamic anhydride, m. p. 119— 
120°; replacement of hydrogen by methoxyl in the p-position in 
benzoic and cinnamic acids appears to increase the difficulty of anhy- 
dride formation, whilst in the m-position it may have the opposite 
effect. 4-Methoxycinnamic anhydride is also prepared by addition 
of pyridine to a chloroform solution of 4-methoxycinnamic acid and 
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the corresponding chloride. Hydrolysis of the product obtained 
by heating «-methoxyphloroacetophenone, 4-methoxycinnamic 
anhydride, and sodium 4-methoxycinnamate gives 5 : 7-dihydroxy- 
3 : 4'-dimethoxy-2-styrylchromone, m. p. 228° (yield 90%). Demethyl- 
ation does not give a crystalline product, so that the styryl analogue 
of kaempferol has not been obtained; treatment with aqueous 
sodium hydroxide and methyl sulphate yields 5-hydroxy-3 : 7 : 4’- 
trimethoxy-2-styrylchromone, m. p. 156°. Before the difficulty of 
demethylation was known, kaempferol was synthesised for com- 
parison : thus anisic anhydride, m. p. 98—99°, w-methoxyphloro- 
acetophenone, and sodium anisate condense to give 5 : 7-dihydroxy- 
3 : 4’-dimethoxyflavone, m. p. 234°, which on demethylation yields 
kaempferol, m. p. 276—277°, identical with the natural product 
(tetra-acetyl derivative, m. p. 181—182°, sometimes with sintering 
at 116—120°). 

3: 4-Dimethoxycinnamic acid is obtained by condensation of 
veratraldehyde and malonic acid in pyridine—piperidine solution, 
or by the action of methyl sulphate and aqueous alkali on ferulic 
acid, m. p. 171° (prepared from vanillin and malonic acid in presence 
of pyridine and. piperidine). The action of acetic anhydride on 
3: 4-dimethoxycinnamic acid gives 3:4-dimethoxycinnamic an- 
hydride, m. p. 174—175°. From w-methoxyphloroacetophenone, 
3: 4-dimethoxycinnamic anhydride, and sodium 3 : 4-dimethoxy- 
cinnamate is obtained 5: 7-dihydroxy-3 : 3’ : 4’-trimethoxy-2-styryl- 
chromone (+H,O), m. p. 233—234°. Demethylation does not yield 
a crystalline product, so that the styryl analogue of quercetin was 
not obtained, but the action of aqueous potassium hydroxide and 
methyl sulphate gives 5-hydroxy-3 :7: 3’ : 4’-tetramethoxy-2-styryl- 
chromone, m. p. 203—204°. F. M. H. 


Synthesis of Datiscetin. J. Katrr and R. Rosinson (J. 
Chem. Soc., 1925, 127, 1968—1973).—The datiscetin of Schunck 
and Marchlewski (A., 1894, i, 142) is found to be mixed with 
galangin, and their datiscin may have been a mixture of galangin 
rhamnoside and datiscetin glucoside. Datiscetin (I) has now 

O been synthesised (cf. this vol., i, 148, 

HO 423). o-Methoxybenzoic anhydride (pre- 
HO, aa pared in 85% yield by reaction of o-meth- 
On oxybenzoic acid, pyridine, and carbonyl 

HO tO chloride in benzene solution), w-meth- 

(I.) oxyphloroacetophenone, and _ sodium 

o-methoxy benzoate are heated at 180° and the product is hydrolysed 
with aqueous or alcoholic potassium hydroxide; the phenol is pre- 
cipitated with carbon dioxide, and, on again treating with potassium 
hydroxide and reprecipitating, is ‘obtained in 75% yield; diacetyl 
derivative, m. p. 141-5—142-5° (corr.), reconverted by hydrolysis into 
datiscetin 3: 2’ -dimethyl ether, m. p. 218—-219° (corr.). By boiling 
5 : 7-diacetoxy-3 : 2’- dimethoxyflavone with hydriodic acid and 
treatment of the hydriodide with dilute sulphurous acid, datiscetin 
(3: 5:7: 2'-tetrahydroxyflavone) is obtained, m. p. 276° (corr.) 
[tetra-acetyl derivative, m. p. 141° (corr.), benzoyl derivative, m. p. 


rt @ 
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191—192° (corr.)], and has been identified with a specimen of 
natural datiscetin. By boiling a methyl-alcoholic solution of 
datiscetin dimethyl ether with methyl iodide and potassium hydr- 
oxide, it is converted into 5-hydroxy-3 : 7 : 2’-trimethoxyflavone, 
m. p. 111—112-5°. 

In an attempt to apply von Auwers’ flavonol synthesis (A., 
1915, i, 154) to datiscetin, a mixture of 4 : 6-dihydroxycoumaranone, 
acetic anhydride, and o-methoxybenzaldehyde (prepared by treat- 
ing salicylaldehyde with methyl sulphate and aqueous sodium 
hydroxide at 40°) is boiled, and the 4 : 6-diacetoxy-2-0-methoxy- 
benzylidenecoumaranone, m. p. 174°, thus obtained in 55% yield, on 
treatment with bromine in chloroform solution gives the dibromide 
(II), m. p. 163° (decomp.), but from the products of decomposition 
of the dibromide with alkaline solutions no flavonol is isolated ; 


at) ¥ \cBrCHBr ) \“ 


AcO HO CO 


treatment of the dibromide with methyl] alcohol gives rise to a 
substance, m. p. 192—193°. In an attempt to synthesise datiscetin 
3-monomethyl ether, w-methoxyphloroacetophenone, o-acetoxy- 
benzoic anhydride, and sodium o-acetoxybenzoate were heated to- 
gether at 160°, but the product is 5 : 7-dihydroxy-3-methoxy-2-methyl- 
chromone (III), m. p. 223—224° (corr.), which is also synthesised 
by heating #-methoxyphloroacetophenone, sodium acetate, and acetic 
anhydride at 170°. F. M. H. 


(III.) 


Brazilin and Hzmatoxylin Question. IV. Methoxy- 
chromonols and the Degradation Product of Brazilin obtained 
by Schall and Dralle. P. Preirrer, H. OBERLIN, and E. KONER- 
MANN (Ber., 1925, 58, [B], 1947—1958; cf. Pfeiffer and Oberlin, 
A., 1924, i, 413).—The identity of the compound, C,H,0,, obtained 
by Schall and Dralle (A., 1892, 502) with 3 : 7-dihydroxychromone 
has been established by the synthesis of the latter substance. 
7-Methoxychromone is demethylated with fuming hydrobromic 
acid to 7-hydroxychromone, m. p. 215—216°, which is converted 
by acetic anhydride and sodium acetate into 7-acetoxychromone, 
m. p. 94—95°. The latter substance is hydrogenated in acetic acid 
solution to 7-acetorychromanone, m. p. 94—95°, which is readily 
hydrolysed to 7-hydroxychromanone, m. p. 147—148° (oxime, m. p. 
97—98°). Attempts to convert the hydroxy derivative into the 
corresponding oximino compound or to condense it with p-nitroso- 
dimethylaniline were unsuccessful. With anisaldehyde, it yields 
7-hydroxy-3-anisylidenechromanone, m. p. 215—216° (acetyl deriv- 
ative, m. p. 123—124°), which could not be converted by ozone 
into 3: 7-dihydroxychromone. The latter compound, m. p. 270— 
271° (decomp.), is, however, obtained by demethylation of 3-hydr- 
oxy-7-methoxychromone (cf. A., 1924, i, 414) with fuming hydro- 
bromic acid. 
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Quinol monomethyl ether and 8-chloropropionic acid in the 
presence of potassium hydroxide yield 8-anisoxypropionic acid, 
OMe’C,H,°O-CH,°CH,°CO,H, m. p. 110-5°, which is converted by 
the successive action of phosphorus pentachloride and aluminium 
chloride into 6-methoxychromanone, m. p. 49° (oxime, m. p. 119°; 
semicarbazone, m. p. 229-5°). 3-Oximino-6-methoxychromanone, 
m. p. 145°, is hydrolysed by dilute sulphuric acid to 3-hydroxy- 
6-methoxychromone, m. p. 170°. Similarly, guaiacol and £-chloro- 
propionic acid yield 8-o-methoxyphenoxypropronic acid, m. p. 135— 
136°, which is transformed successively into 8-methoxychromanone, 
m. p. 89-5° (oxime, m. p. 145—146°; semicarbazone, m. p. 232°), 
3-oximino-8-methoxychromanone, m. p. 163° (decomp.), and 3-hydr- 
oxy-8-methoxychromone, m. p. 182—183°. Pyrogallol dimethyl 
ether and §-chloropropionic acid afford 8-2 : 3-dimethoxyphenoxy- 
propionic acid, from which 7 : 8-dimethoxychromanone, m. p. 101° 
(cf. Pfeiffer and Emmer, A., 1920, i, 561), 3-oximino-7 : 8-dimethoxy- 
chromanone, decomp. 170°, and 3-hydroxy-7 : 8-dimethoxychromone, 
m. p. 174—175°, are derived. H. W. 


Halochromism of Hydrogenated Pyrone and Thiopyrone 
Systems. F. Arnpt and J. Puson (Ber., 1925, 58, [B], 1648— 
1654).—1-Thiobenzopyrone derivatives containing a hydrogenated 
hetero ring give intensely coloured solutions in concentrated sulph- 
uric acid, whereas solutions of the corresponding sulphones are 
colourless. Conversely, among the dehydrogenated systems only 
the sulphones give coloured solutions. Halochromism is established 
definitely by the isolation of a series of coloured salts which, since 
the corresponding ability is lacking in the sulphones, are regarded 
as sulphonium compounds (oxonium compounds in the chromanone 
series). In the simple pyranone series, it has not been found possible 
to establish the ability of these compounds to form the organic 
components of coloured salts, and there is considerable evidence 
to the contrary. It appears, therefore, that halochromism is 
conditioned by a factor which is immediately present in the benzo 
series, but is introduced by some transformation in the simpler 
series. The following salts are described: 6-methylthiochromanone 
perchlorate, which is immediately decomposed by water to 6-methy]l- 
thiochromanone; 6-methylihiochromanone chlorostannate, 

; 
the additive compounds of stannic chloride with 6-methylthio- 
chromanone and chromanone; chromanone chlorostannate. 

[With R. Scuwarz.]}—Benzylidenemesityl oxide is converted by 
hydrogen sulphide and sodium acetate in boiling alcoholic solution 


into 2-phenyl-6 : 6-dimethylthiopyranone, CO: mM. p. 
42°, b. p. 175—176°/10 mm., the colourless solution of which in 
concentrated sulphuric acid becomes carmine-red in 1—2 mins. 
4-Methylchroman-4-ol, m. p. 107°, from chromanone and magnesium 
methyl iodide, and 4 : 6-dimethylthioflavan-4-ol, m. p. 115—116° 
(perchlorate), are described. H. W. 
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Thiochromanones and their Transformation Products. 
II. F. [with H. H. 
and E. SOMMERMEYER] (Ber., 1925, 58, [B], 1654—1676; cf. 
Krollpfeiffer and Schultze, A., 1924,i,411; Arndt, this vol., i, 1309). 
—The following acids are prepared by the method described pre- 
viously (A., 1923, i, 1114): §-p-chlorophenylthiolpropionic acid, 
m. p. 90—91°; 8-p-methoxyphenylthiolpropionic acid, m. p. 81—82° ; 
acid, m. p. 95°; 8-phenylthiol- 
n-butyric acid, b. p. 185°/10 mm. ; §8-p-tolylthiol-n-butyric acid, m. p. 
4445°, b. p. 193°/10 mm. Ring closure of these acids by con- 
centrated sulphuric acid or phosphoric oxide yields the following 
thiochromanones: 6-chlorothiochromanone, m. p. 67—69° after 
softening; 6-methoxythiochromanone, b. p. 185—186°/12 mm., 
m. p. 29—30° [semicarbazone, m. p. 212° (decomp.) when slowly 
heated, m. p. 221° when rapidly heated]; 2-methylthiochromanone, 
b. p. 152°/13 mm., m. p. 18—19° (semicarbazone, m. p. 167—168°) ; 
2 : 6-dimethylthiochromanone, b. p. 179°/20 mm., m. p. 64—65° 
(semicarbazone, m. p. 205—206°); the product obtained from 
acid gives a tetrahydrobenzo- 
thiochromanone, m. p. 60—61° [the semicarbazone, m. p. 224°, 
described previously (A., 1923, i, 1114) is a mixture of the semi- 
carbazone, m. p. 255°, and a second semicarbazone, m. p. 238— 
240°, which yields an isomeric tetrahydrobenzothiochromanone, b. p. 
223°/14 mm.]; 7 : 8-tetrahydrobenzothiochromanone, m. p. 60—61°. 

6-Methylthiochromanone is converted by 1 mol. of bromine into 
6-methylthiochromanone perbromide, which when exposed to air 
gives 3-bromo-6-methylthiochromanone ; it is converted by diethyl- 
aniline into 6-methylthiochromanone and by cold water into 
6-methylthiochromanone sulphoxide, m. p. 110° (also obtained from 
6-methylthiochromanone and hydrogen peroxide). The sulphoxide 
is converted by hydrobromic acid into 3-bromo-6-methylthio- 
chromanone and reduced by zinc and sulphuric acid to 6-methyl- 
thiochromanone. 2 : 6-Dimethylthiochromanone sulphoxide has m. p. 
97—-98°. 

Bromination of the thiochromanones is effected in the presence 
of carbon disulphide or, occasionally, glacial acetic acid. 3-Bromo- 
thiochromanone, m. p. 76—77°, 3-bromo-6-methylthiochromanone, 
m. p. 60—61°, 3 : 3-dibromo-6-methylthiochromanone, m. p. 156° 
(decomp.), 3-bromo-2 : 6-dimethylthiochromanone, m. p. 101—102°, 
3 : 3-dibromo-2 : 6-dimethylthiochromanone, m. p. 111—112°, 6-chloro- 
3-bromothiochromanone, m. p. 111—112° after softening, 3-bromo- 
6-methoxythiochromanone, and 3: 3-dibromo-5 : 6-benzothiochroman- 
one, m. p. 115—116°, are described. Removal of hydrogen bromide 
from these compounds by boiling dimethylaniline leads to the 
formation of the following thiochromones: 6-methylthiochromone, 
m. p. 69—70°, b. p. 194°/12 mm.; 3-bromo-6-methylthiochromone, 
m. p. 117°; 6-chlorothiochromone, b. p. 205—210°/12 mm., m. p. 
143—144°; 6-methoxythiochromone, m. p. 110—I111° (prepared 
also from $-p-methoxyphenylthiolpropionic acid and phosphoryl 
chloride); 2 : 6-dimethylthiochromone, m. p. 120—121°; 3-bromo- 
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2 : 6-dimethylthiochromone, m. p. 134—135°; 3-bromo-5 : 6-benzo- 
thiochromone, m. p. 168—169°. 

3-Bromo-6-methylthiochromanone is converted by aqueous- 
alcoholic ammonia into 6-methylthiochromone, but by absolute- 
alcoholic ammonia into 3-amino-6-methylthiochromanone, m. p. 67— 
68° (decomp.) after softening, which readily loses ammonia under 
the influence of acids. 

3-Bromo-6-methylthiochromanone is converted by boiling, 
aqueous-alcoholic sodium hydroxide solution into 0-aceto-p-thio- 
cresol, b. p. 144—146°/12 mm. (semicarbazone, m. p. 199—200°; 
corresponding disulphide, m. p. 173—174°), without apparent 
formation of 6-thiol-m-toluic acid. 3-Bromo-2 : 6-dimethylthio- 
chromanone under similar conditions yields 6-thiol-m-toluic acid, 
m. p. 155—157° after softening [corresponding disulphide, m. p. 
291° after softening; 6-methylthiol-m-toluic acid, m. p. 140—141° 
(?); ef. this vol., i, 1311]. 3-Bromo-6-methylthiochromone is 
transformed by cold, alcoholic a ethoxide into 3-hydroxy-5- 


methylthionaphthen-2-aldehyde, m. p. 126— 


127° (sodium salt; phenylhydrazone, m. p. 143°). Since the 
oxythionaphthenaldehydes are readily accessible by other methods, 
the process affords a convenient method of determining the 
constitution of thiochromones and thiochromanones. Thus 3-bromo- 
4: 6-benzothiochromone is transformed into 3-hydroxy-4 : 5-benzo- 
thionaphthen-2-aldehyde, m. p. 147°, identical with the product 
obtained from 3-hydroxy-4 : 5- benzothionaphthen by Gattermann’s 
method, using hydrocyanic acid. 

3-Bromo-6- methylthiochromanone is converted by crystalline 
sodium acetate in alcoholic solution into 6-methylthiochromone, 
whereas glacial acetic acid and anhydrous sodium acetate trans- 
form it mainly into 6 : 6’-dimethyl-3 : 3'-dithiochromanol, 


[ 


m. p. 151—152°. Attempts to baste the latter compound by 
the condensation of 6- methylthiochromanone with the p-dimethyl- 
aminoanil of 6-methylthiochromonol in the presence of acetic 
anhydride gave 3-N-acetyl-N-dimethylaminophenylamino-6-methyl- 


thiochromone, C,H,Me p. 193°, which is 


hydrolysed by sulphuric acid to 6-methylthiochromonol and 
p-aminodimethylaniline (picrate, m. p. 139°). 3-N-Propionyl-N- 
dimethylaminophenylamino-6-methylthiochromone has m. p. 157— 
158°. Under analogous conditions, 6-chloro-3-bromothiochrom- 
anone is converted mainly into 6-chlorothiochromone, whereas 
3-bromo-6-methoxythiochromanone yields 6 : 6’-dimethoxy-3 : 3'-di- 
thiochromanol, m. p. 168—169° ; a bimolecular product could not be 
obtained from 3-bromo-6-methylthiochromanone and _ -bromo- 
1-ketotetrahydronaphthalene, m. p. 40—41°. The dithiochromanols 
are converted by bromine in acetic acid solution into the corre- 
sponding dibromides (6 : 6’-dimethyl-3 : 3'-dithiochromanol dibromide, 
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methyl-3 : 3’-dithiochromone are described. 

3-Benzylidene-6-methylthiochromanone is converted by bromine 
in carbon disulphide into the corresponding dibromide, m. p. 167° 
(decomp.), which when heated above its m. p. loses hydrogen bromide 
and passes into 3-phenylbromomethyl-6-methylthiochromone, 

C,H,Me 

m. p. 115—116° (pyridinium salt, C,.H, ,ONBrS, m. p. 137—138°). 
The monobromo compound is converted into 3-phenylmethoxy- 
methyl-6-methylthiochromone, m. p. 118—119° after softening, 
3-phenylethoxymethyl-6-methylthiochromone, m. p. 124—125°, 
3-phenylacetoxymethyl-6-methylthiochromone, m. p. 120—121°, and 
3-phenylphenylthiolmethyl-6-methylthiochromone, m. p. 129—130°. 

Reduction of thiochromanones by Clemmensen’s method leads 
to the corresponding thiochromans; thiochroman, b. p. 124—125°/ 
10 mm. (sulphone, m. p. 87—88°), 6-methylthiochroman, b. p. 137°/ 
12 mm. (sulphone, m. p. 81° after softening), and 6 : 8-dimethyl- 
thiochroman, b. p. 146—147°/12 mm. (sulphone, m. p. 101—102°), 
are described. 

The action of Grignard’s reagents on thiochromanones yields the 
corresponding thiochromanols, from which the A*-thiochromenes 
are derived by distillation over phosphoric oxide. The following 
individuals are described: 4-methylthiochroman-4-ol, m. p. 109— 
111°; 4-methyl-A3-thiochromene, b. p. 138°/12 mm.; 4 : 6-dimethyl- 
thiochroman-4-ol, m. p. 119—120°; 4 : 6-dimethyl-A®-thiochromene, 
b. p. 145—146°/16 mm.; 4: 6: 8-trimethylthiochroman-4-ol, m. p. 
(indef.) 46—49°; 4 : 6 : 8-trimethyl-A®-thiochromene, b. p. 155—157°/ 
12 mm.; 6-methyl-4-ethylthiochroman-4-ol, m. p. 52—53°, b. p. 
159—160°/12 mm.; 6-methyl-4-ethyl-A®-thiochromene, b. p. 158— 
160°/12 mm.; 4-phenyl-6-methylthiochroman-4-ol, m. p. 112—113°; 
4-phenyl-6-methyl-A°-thiochromene, b. p. 211°/12 mm., m. p. rad 

H. W. 


Pyrone Problem. 1-Thiopyrones and 1-Thiopyranones. 
F. Arnpt, P. Nacutwey, and J. Puscu (Ber., 1925, 58, [B], 1633— 
1644).—Diacetylacetone is converted by phosphorus pentasulphide 
in the presence of benzene into (?) trithiodiacetylacetonecyclodt- 

S-CMe:CH ° 
sulphide, chee: oH! m. p. 183—184°. The action of hydrogen 
sulphide on distyryl ketone in boiling alcoholic solution in the 
presence of sodium acetate leads to the formation of 2 : 6-diphenyl- 
thiopyranone (A form), S<GHPL-CH> CO: m. p. 113—114° 
[phenylhydrazone, m. p. 155—156°, decomp. 190°; semicarbazone, 
m. p. 206—207° (decomp.)]. If the proportion of sodium acetate 
is increased, 2 : 6-diphenylthiopyranone (B form), m. p. 87—88°, is 


decomp. 290—295° after darkening at 130°), which are transformed 
by boiling pyridine or quinoline into the corresponding dithio- 
chromones; 3 : 3’-dithiochromone, | CoH | , and 6 : 6’-di- 
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obtained [the corresponding phenylhydrazone, m. p. 142—145° 
(decomp.), and semicarbazone are described]. The isomerism of 
these substances persists in all their derivatives which contain 
the hydrogenated ring, but disappears when the ring is ruptured 
or dihydrogenated; the compounds therefore stand probably in 
a cis—trans relationship to one another. 2:6-Diphenylthiopyranone 
A is converted by hydrogen peroxide in glacial acetic acid into 
2 : 6-diphenylthiopyranonesulphone A, m. p. 235°, an additive com- 
pound, Cy,H,,0,8,H,0,, m. p. 134—135° (decomp.), being inter- 
mediately produced, whereas it is oxidised by bromine in the 
presence of water and ether or pyridine to 2 : 6-diphenylthiopyranone 
sulphoxide A, m. p. 196—198°. 2 : 6-Diphenylthiopyranonesulphone 
B, m. p. 196°, its additive compound, m. p. 123°, with hydrogen 
peroxide, and 2 : 6-diphenylthiopyranone sulphoxide B, m. p. 136— 
137°, are similarly prepared. The sulphoxides and sulphones are 
very sensitive to alkali hydroxide, whereby they are smoothly 
decomposed into distyryl ketone, sodium sulphide and sulphate. 
Introduction of bromine into the sulphoxides could not be effected, 
whereas the sulphones yield respectively 3 : 5-dibromo-2 : 6-diphenyl- 
thiopyranonesulphone B, m. p. 234—235°, and 3: 5-dibromo-2 : 6- 
diphenylthiopyranonesulphone A, m. p. 247°; introduction of a 
single bromine atom could not be effected. Bromination of the 


2:6-diphenylthiopyranones is exceedingly difficult to control, 
since the halogen tends to cause opening of the ring and also the 
introduction of substituents in position 3 appears invariably to 


lead to more or less resinous products; either form of 2 : 6-di- 
phenylthiopyranone gives with bromine in chloroform solution a 
small proportion of a substance, C,7H,,08, m. p. 142°, together with 
distyryl ketone tetrabromide. The action of phosphorus penta- 
chloride in the presence of benzene on 2 : 6-diphenylthiopyranone 
A or B results in the production of 2: 6-diphenyl-1-thiopyrone, 
> CO, m. p. 132—138° (hydrochloride), and 3-chloro- 
2 : 6-diphenylthiopyrone, m. p. 119—120° (hydrochloride); 2 : 6-di- 
phenylthiopyrone dibromide has m. p. 171°. 2: 6-Diphenylthio- 
pyronesulphone, m. p. 144—145°, obtained by oxidation of 2 : 6-di- 
phenylthiopyrone with hydrogen peroxide or, more conveniently, 
by treating 3 : 5-dibromo-2 : 6-diphenylthiopyranonesulphone with 
boiling pyridine, is immediately decomposed into distyryl ketone 
by treatment with alkali hydroxide. 3-Chloro-2 : 6-diphenyl-1- 
thiopyronesulphone, m. p. 163°, is obtained by oxidation of 3-chloro- 
2: 6-diphenylthiopyrone or by the action of chlorine in carbon 
tetrachloride on 2 : 6-diphenylthiopyronesulphone. The oximes of 
2 : 6-diphenylthiopyronesulphone and 3-chloro-2 : 6-diphenylthio- 
pyrone have m. p. 186—187° (incipient decomp. 165°) and 211° 
(incipient decomp. 180°), respectively. 

2 : 6-Diphenylpyranone, prepared from acetonedicarboxylic acid 
and benzaldehyde followed by heating of the initial product in 
alkaline solution, appears to exist in two isomeric (? cis—-trans) 
forms, m. p. 130° and 74—75°. 2:6-Diphenylpyrone dibromide, 
m. p. 165—166°, is described. 


| 
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In analogy with the nomenclature of the benzopyrone series, it is 
proposed to apply the term pyranone to tetrahydropyrone. 
H. 


Chromone and 1-Thiochromone Series. F. Arnpt [with 
W. Fremminc, E. Scuouz, V. L6wensoun, 8S. KALLNER, and B. 
E1steRrtT] (Ber., 1925, 58, (B], 1612—1632; cf. A., 1923, i, 826).— 
Bromination of thiochromanones occurs stepwise, so that the 
desired degree of bromination can be secured by regulating the 
quantity of bromine used, but the further bromination of a bromo 
derivative is more difficult than the formation of the more highly 
brominated compound from non-halogenated material. 6-Methy]l- 
thiochromanone is converted successively into 3-bromo-6-methyl- 


thiochromanone, CoHMe<i? “gf m. p. 60—61°, and 3: 3-di- 
2 


bromo-6-methylthiochromanone, m. p. 155° (decomp.); further 
bromination does not occur. Thiochromanone, on the other hand, 
is converted successively into 3-bromothiochromanone, m. p. 76°, 
3: 3-dibromothiochromanone, m. p. 97°, and 3: 3: 6-tribromothio- 
chromanone, m. p. 171°. The position of the halogen atoms in these 
compounds is established by the observation that the dibromo 
compound described above differs from the 3 : 6-dibromothiochrom- 
anone, m. p. 109—110°, obtained by bromination of 6-bromothio- 
chromanone, m. p. 70° (prepared from 8-p-bromophenylthiolpropionic 
acid, m. p. 119°), whereas identical (3 : 3 : 6-) tribromo derivatives 
are derived from thiochromanone and its 6-bromo compound. 
The thioflavanones behave similarly. The following compounds 
are described : 3-bromo-6-methylthioflavanone, m. p. 120°; 3: 3-di- 
bromo-6-methylthioflavanone, m. p. 138°; 3-bromothioflavanone, 
m. p. 135°; 3:3 : 6-tribromothio- 


individuals are described : 6-methylthiochromone, C,H,;Me 


m. p. 61—62°; 1-thiochromone, m. p. 78°; 3-bromo-6-methylthio- 
chromone, m. p. 117—118°; 3-bromothiochromone, m. p. 142—143° ; 
6-bromothiochromone, m. p. 157°; 3 : 6-dibromothiochromone, m. p. 
178°; 1-thioflavone, m. p. 125°; 6-methylthioflavone, m. p. 149— 
150°; 3-bromo-6-methyl-1-thioflavone, m. p. 117—118°; 3-bromo-1- 
thioflavone, m. p. 136°; 3 : 6-dibromothioflavone, m. p. 195—196°. 
(The action of phosphorus pentachloride on chromanone affords a 
ready method of preparing chromone.) 

The action of bromine on thiochromones and thioflavones is 
primarily additive, yielding dibromides which are more or less 
intensely coloured. Chromone itself yields colourless chromone 
dibromide [2 : 3-dibromochromanone], m. p. 104—105° (which is 
converted by boiling alcohol into 3-bromochromone, m. p. 65—66°), 


L 
L 
) 
‘ 
flavanone, m. p. 157°. The 3-bromo-thiochromanones and -thio- 
flavones lose hydrogen bromide under the influence of alcoholic 
alkali hydroxide or, preferably, pyridine, giving thiochromones or 
thioflavones ; the latter substances may also be obtained by the 
action of phosphorus pentachloride on thiochromanones if they 
do not contain a bromine atom in the pyrone ring. The woe g 
O-C 
— 
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together with dichromone hydrotribromide, (C,H,O,).,HBr,Br,, 
m. p. 127°, but it remains uncertain whether the thio derivatives 
are constituted analogously. The following compounds re 
described : 6-methylthiochromone dibromide, a yellow and a red 
modification, m. p. 142—143°, which yields 3-bromo-6-methyl- 
thiochromone when heated with alcohol; 1-thiochromone, yellow 
form, m. p. 141°, red variety, m. p. (indef.) 130—135°; ( ?) 3-bromo- 
6-methylthiochromone dibromide; 6-methyl-1-thioflavone dibromide, 
m. p. 121—123° (decomp.), and hence 3-bromo-6-methylthioflavone 
(labile form), m. p. 98—99° ; 1-thioflavone dibromide, m. p. 111—112°, 
and hence 3-bromothioflavone; 3-bromo-6-methylthioflavone di- 
bromide, m. p. (indef.) 97—99°; 3 : 3-dibromo-6-methylthioflavanone 
tetrabromide, m. p. 127—129° (decomp. 137—140°) after softening 
at 120°, and hence 3-bromo-6-methylthioflavone dibromide and 
3-bromo-6-methylthioflavone. 

The oxidation of thiochromanones and thioflavanones to the 
corresponding sulphones is readily effected by the prolonged action 
of cold hydrogen peroxide. They are readily decomposed by alkali 
hydroxide, yielding strongly acidic non-homogeneous thio com- 
pounds, probably mixtures of sulphonic and sulphinic acids; the 
thioflavanonesulphones also give benzaldehyde in quantity much 
less than corresponds with the phenyl group present in them. 
The thiochromones and thioflavones are much less readily oxidised 
and their sulphones are far more stable towards alkali hydroxide. 
The following compounds are described in this connexion : £-p-tolyl- 
sulphoxylpropionic acid, m. p. 147—148°; §-p-tolyl- 
sulphonylpropionic acid, m. p. 112—113°;  p-tolylsulphonyl-8- 
phenylpropionic acid, m. p. 200—201°; 6-methylthiochromanone- 
sulphone, m. p. 163°; thiochromanonesulphone, m. p. 131—132°; 
6-methylthioflavanone sulphoxide, m. p. 177—178°; 6-methylthio- 
flavanonesulphone, m. p. 177—178° when rapidly heated, m. p. 
191—192° after softening at 177° when slowly heated; 3-bromo- 
6-methylthiochromanonesulphone, m. p. 165°; 3-bromo-6-methyl- 
thiochromanone sulphoxide, m. p. 158°; 3-bromothiochromanone- 
sulphone, m. p. 199—200°; 3 : 3-dibromo-6-methylthiochromanone- 
sulphone, m. p. 198°; 3: 3-dibromo-6-methylthiochromanone sulph- 
oxide, m. p. 166°; 3-bromo-6-methylthioflavanonesulphone, decomp. 
238—239°; 3-bromothiochromanonesulphone, m. p. 175—176°; 
3 : 3-dibromo-6-methylthioflavanonesulphone, decomp. 232—239°; 
3-benzylidene-6-methylthiochromanonesulphone, m. p. 204—205°, 
from 3-benzylidene-6-methylthiochromanone and hydrogen per- 
oxide or from 6-methylthiochromanonesulphone and benzaldehyde; 
6-methylihiochromonesulphone, m. p. 145°, from 6-methylthio- 
chromone and hydrogen peroxide in boiling glacial acetic acid or 
from 3-bromo-6-methylthiochromanonesulphone and boiling pyr- 
idine [6-methylthiochromone and hydrogen peroxide give an 
additive compound, m. p. 125° (decomp.) in cold acetic acid solu- 
tion]; thiochromonesulphone, m. p. 144°; 2: 3-dibromo-6-methyl- 
thiochromanonesulphone, m. p. 192° (decomp.), from the methyl- 
thiochromonesulphone and bromine in acetic acid solution ; 3-bromo- 
6-methylthiochromonesulphone, m. p. 216—217°, from 3 : 3-dibromo- 
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6-methylthiochromanonesulphone or 2 : 3-dibromo-6-methylthio- 
chromanonesulphone by loss of hydrogen bromide or by oxidation 
of 3-bromo-6-methylthiochromone ; 6-methylthioflavonesulphone, 
m. p. 156—157°; thioflavonesulphone, m. p. 132—133°; 2: 3-di- 
bromo-6-methylthioflavonesulphone, m. p. 221°; 3-bromo-6-methyl- 
thioflavonesulphone, labile form, m. p. 175—176°, stable variety, 
m. p. 206—207°. 

Only one bromine atom can be introduced into the thiochrom- 
onols; the 2-bromothiochromonols yield intensely yellow alkali 
salts. 2-Bromothiochromonol, C,H;O,BrS, m. p. 195°, and 2-bromo- 
6-methylthiochromonol, m. p. 179°, are described. With chlorine, 
on the other hand, 2-chloro-6-methylthiochromonol, m. p. 175—176°, or 
2 : 2-dichloro-6-methylthiochromonol, m. p. 138—139°, can be obtained. 
The latter substance is decomposed by boiling water into 5-methyl- 
thionaphthenquinone, m. p. 145°, and 6-thiol-m-tolwic acid, m. p. 
224° (2) [6-methylthiol-m-toluic acid, m. p. 134° (2); ef. this vol., i, 
1306]. 6-Methylthiochromonol is converted by methyl sulphate 
into the corresponding O-methyl ether, m. p. 108—109°, and by 
benzoyl chloride into O-benzoyl-6-methylihiochromonol, m. p. 181°. 

H. W. 


[Non-catalytic] Reduction of Thionaphthen. R. FRIcKE 


.and G. SpmKerR (Ber., 1925, 58, [B], 1589—1601).—o-Ethylthio- 


phenol, obtained by the reduction of thionaphthen by sodium and 
ethyl alcohol (cf. Fricke and Spilker, this vol., i, 249), has b. p. 
210-1—210-9°/768 mm., d? 1-0349, whereas its methyl derivative 
has b. p. 228-2—228-6°/773 mm., dj 1-0253. The residue left 
after removal of o-ethylthiophenol contains unchanged thionaphthen 
and 2 : 3-dihydrothionaphthen, b. p. 233-5—234-5° (corr.)/768 mm., 
d? 1-1125, which are separated from one another by taking advan- 
tage of the ability of the former and inability of the latter to yield 
a picrate or, more conveniently, by converting the latter into its 
additive compound, m. p. 128—129°, with mercuric chloride. 
2 : 3-Dihydrothionaphthensulphone, m. p. 91-5—92°, is prepared by 
oxidising 2 : 3-dihydrothionaphthen dissolved in glacial acetic acid 
with hydrogen peroxide. 

The constitution of o-ethylthiophenol is established by converting 
it by chlorine in glacial acetic acid solution into o-ethylbenzene- 
sulphonyl chloride and thence into o-ethylbenzenesulphonamide, 
m. p. 126—126-5°. [The product described as o-ethylbenzene- 
sulphonamide in the literature (m. p. 99—100° or 97°), prepared 
by the sulphonation of ethylbenzene, is shown to be a mixture of 
o- and p-ethylbenzenesulphonamide, m. p. 109°]. Further, 
authentic o-ethylbenzenesulphonamide is reduced to o-ethylthio- 
phenol identical with that derived from thionaphthen. Reduction 
of thionaphthen by sodium and ethyl alcohol causes mainly fission 
of the heterocyclic ring; very similar results are obtained when 
methyl or amyl alcohol is used. Hydrogenation of thionaphthen 
by hydrogen at elevated temperatures and under high pressure 
in the absence of a catalyst leads to the formation of benzene, 
toluene, ethylbenzene, o-ethylthiophenol, thionaphthen, 2: 3-di- 
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hydrothionaphthen, anthracene, hydrogen sulphide, methane, and 
its homologues; the yield of 2:3-dihydrothionaphthen is very 
small. H. W. 


Conversion of 4-Thiopyrones into Dipyrylene. Dithio- 
pyrylene. F. Arnpt, P. Nacutwey, and J. Puscn (Ber., 1925, 
58, [B], 1644—1646; cf. this vol., i, 57).—In part, a reply to 
Schénberg (this vol., i, 149). 

Dithioflavone, m. p. 112—113°, prepared by the action of phos- 
phorus penbuncasliiile on 1-thioflavone in the presence of benzene, 
remains unchanged when heated alone and does not give a definite 
product when heated with copper. 2 : 6-Diphenyldithiopyrone, 
CS, m. p. 129—-130°, and 3-chloro-2 : 6-diphenyldi. 
thiopyrone, m. p. 155°, are affected by heat, but only the former 
gives a well-defined product, tetraphenyldithiopyrylene, 

CPh:CH~ 
m. p. 312—313°; the ‘“dipyrylene reaction” appears to lead to 
isolable products only when the initial material is symmetrically 
substituted with respect to the thioketo group. 

2 : 6-Dipheny!l-1-thiopyroneoxime, m. p. 197—198°, is prepared 
by prolonged treatment of diphenyldithiopyrone with hydroxyl- 
amine; under similar treatment diphenyl-l-thiopyrone remains 
unchanged. 


Anthraquinone- and Anthracene-oxythionaphthens. Soc. 
oF CueEm. IND. IN BasxE (Swiss Pat. 107333, addn. to 106422 and 
103648; from Chem. Zentr., 1925, i, 2514).—Anthraquinone-2- 
thioglycol-3-carboxylic acid when heated with acetic anhydride or 
anhydrous sodium acetate until evolution of carbon dioxide ceases, 
yields the yellow acetyl derivative of 2 : 3-anthraquinoneoxythio- 
naphthen, from which the latter substance, deep blue, changed to 
orange by acids, is obtained on alkaline hydrolysis. 2 : 3-Anthracene- 
oxythionaphthen, brown (acetyl derivative, brown), is analogously 
obtained. Ring-closure of the anthracene-2-thioglycol-3-carboxylic 
acid also takes place in the presence of condensing agents at high 
temperatures. R. B. 


Possible Existence of Indigoid Dyes with a Hydrogenated 
Six-membered Ring. F. Arnot and J. Puscn (Ber., 1925, 
58, [B], 1646—1647).—The following experiments indicate the 
improbability of the existence of the dyes named in the title. 
6-Methylthiochromonol and potassium ferricyanide do not react 
in cold solution, whereas, in hot solution, 5 : 5’-dimethylthioindigotin 
is produced in poor yield by contraction of the ring. Molar quan- 
tities of 6-methylthiochromanone or 6-methylthiochromonol and 
thionaphthenquinoneanil do not yield a dye when boiled with 
acetic anhydride. 6-Methylthiochromanone or 6-bromothiochrom- 
anone when boiled with 2 : 2-dibromo-oxythionaphthen in glacial 
acetic acid solution yield thioindigotin, in the formation of which 
the chromanone does not participate. The isolation of 3-bromo- 
6-methylthiochromonol in addition to thioindigotin from 6-methyl- 
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thiochromonol and 2 : 2-dibromo-oxythionaphthen shows that the 
first step in the change consists in the redistribution of a hydrogen 
and a bromine atom between the components. The inverse change 
occurs when 2: 2-dichloro-6-methylthiochromonol is boiled with 
oxythionaphthen in glacial acetic acid solution, whereby thio- 
indigotin and 2-chloro-6-methylthiochromonol are 


Alkaloids of the Calumba Root. III. Constitution of 
Columbamine and Jatrorrhizine. E. Sparx and R. DuscuHin- 
sky (Ber., 1925, 58, [B], 1939—1946; cf. Giinzel, A., 1906, i, 976; 
Feist, A., 1908, i, 100; Spath and Lang, A., 1922, i, 166; Spath 
and Bohm, A., 1922, i, 1174).—The identity of tetrahydrocolumb- 
amine with tetrahydropalmatine is confirmed by comparison of 
the bases, their chloroaurates and chloroplatinates. Feist’s columb- 
amine consists mainly of palmatine (I) and it is therefore proposed 


OMe H 
| 4 || |N-OH | 
¥ OMe ¥ OMe (11.) 
\ \ OMe 


to discard the name columbamine provisionally and to apply it 
subsequently to another alkaloid of the Calumba root. 
Jatrorrhizine is readily reduced by zinc and dilute sulphuric 
acid to tetrahydrojatrorrhizine, m. p. 217—218° (Feist records 
m. p. 206°), which is characterised by its sparingly soluble hydro- 
chloride. Tetrahydrojatrorrhizine is converted by diazomethane 
into tetrahydropalmatine and by methy] iodide and alcoholic alkali 
hydroxide into tetrahydropalmatine methiodide; since it contains 
three methoxyl groups it differs from tetrahydropalmatine in that 
one methoxyl group of the latter is replaced by hydroxyl. To 
elucidate its constitution tetrahydrojatrorrhizine ethyl ether meth- 
todide, m. p. 248—249° (prepared by ethylation of tetrahydro- 
jatrorrhizine methiodide), is degraded by Emde’s method to the 
substance, CygH 90,4, m. p. 80—83°, which, however, could not be 
prepared synthetically. More successful results were obtained by 
ethylating tetrahydrojatrorrhizine with ethyl iodide and alcoholic 
sodium ethoxide, conversion of the ethiodide into the ethochloride, 
and oxidation of the latter by potassium permanganate in alkaline 
solution, whereby 3-methoxy-4-ethoxyphthalic acid (identified as 
the ethylimide, m. p. 205—206°) and hemipinic acid are obtained, 
thus establishing the presence of the hydroxyl group in the nucleus 
A of palmatine (I). The exact position of this hydroxyl group is 
proved by the mild oxidation of tetrahydrojatrorrhizine ethyl 
ether to 7-methoxy-6-ethoxy-1-keto-1 : 2 : 3 : 4-tetrahydroiso- 
quinoline, thus establishing the constitution (II) for jatrorrhizine. 
m-Hemipinic acid is converted by partial demethylation into 
4-hydroxy-3-methoxy-o-phthalic acid, m. p. about 205° with con- 
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version into the anhydride, m. p. 217-5—219-5°. The acid is con. 
verted by ethyl iodide and sodium ethoxide into 3-methoxy-4-. 
ethoxy-o-phthalic acid, m. p. 184° (anhydride, m. p. 197°; ethyl. 
imide, m. p. 203°). H. W. 


Synthesis of dl-Dicentrine. R. D. Hawortn, W. H. Perkin, 
jun., and J. Rankin (J. Chem. Soc., 1925, 127, 2018—2023).— 
The preparation of the methiodide, m. p. 239—240°, of 1-veratryl- 
6 : 7-methylenedioxydihydroisoquinoline (A., 1924, i, 1099) is 
accompanied by that of the methiodide, m. p. 232—233° (decomp.), 
of 6: 7-methylenedioxy-3’ : 4’-dimethoxy-1-benzoyl-3 : 4-dihydro- 
isoquinoline (A., 1924, i, 1336), which arises by spontaneous oxid- 
ation of the veratryl compound. The methiodide mixture, after 
conversion into the more soluble methochlorides, is completely 
reduced, first by zinc dust and sulphuric acid and then electro- 
lytically, to 1-veratrylhydrohydrastinine, an uncrystallisable syrup 
[hydrochloride, m. p. 215—216°; hydriodide, m. p. 180—182°; picrate, 
m. p. 188—189° (decomp.)]. Nitration in acetic acid solution gives 
6’-nitroveratrylhydrohydrastinine, m. p. 118° (hydriodide, m. p. 213°; 
picrate, m. p. 192°), reduced by stannous chloride and hydrochloric 
acid to 6’-aminoveratrylhydrohydrastinine (I), an uncrystallisable 


AM” 

0’ \cH CH 


j 
(II.) a 
OMe. 

OMe 


oil (dihydrochloride, m. p. 250° (decomp.)]. Treatment with copper 
powder after diazotisation gives a 15% yield of dl-dicentrine (II), 
m. p. 178—179° [methiodide, m. p. 228—229°, hydrochloride, m. p. 
263—265° (decomp.), picrate, m. p. 188—189°]. The authors hope 
to obtain, by resolution, an optically active base identical with the 
naturally occurring dicentrine. M. J. 


Strychnos Alkaloids. LXV. Oxidation of Hanssen’s Acid. 
H. Levous [and, in part, K. TavBe] (Ber., 1925, 58, [B], 1729— 
1732).—Hanssen’s acid (cf. A., 1887, 505; Leuchs, Mildbrand, 
and Leuchs, A., 1922, i, 1052) is converted by hydrogen peroxide 
into the corresponding amine oxide, C,9)H».0,N,, isolated as the 
hydrobromide. Attempted ozonisation of the acid yielded mainly 
the nitrate of the acid C,,H,.0,N,,HNOg,, owing to the presence of 
nitrogen in the oxygen employed. Bromine in the presence of 
hydrobromic acid converts Hanssen’s acid into the hydrobromide, 
C,,H,.0,N,HBr,3H,O [the corresponding nitrate and the free 
amino-acid (+-H,O) are described]; it appears most probable that 
the group C,:C:C:C, of the acid is oxidised to a diketone, C,:CO/ 
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CO:C,, and this probability is strengthened by the isolation of the 
monoxime hydrochloride, C,,H,,0,N3,HCI. H. W. 


Preparation of Oxycodeinones. E. Mrrck, CHEMISCHE 
Fasrik (D.R.-P. 411530; from Chem. Zenir., 1925, ii, 94—95).— 
Codeinones or codeines are oxidised with chromic acid in acetic 
acid solution. Oxycodeinone, m. p. about 273° (decomp.), has 
therapeutic uses. A. C. 


Condensation Reactions of Oxindole and 3-Oxythio- 
naphthen. A. K. Macseru and J. Craik (Proc. Roy. Irish Acad., 
1925, 37, B, 53—57; cf. Orchardson, Wood, and Bloxam, A., 1907, 
ii, 203; Friedlander and others, A., 1907, i, 334; 1914, i, 876; 
Perkin and Thomas, T., 1909, 95, 796).—Oxindole and 3-oxy- 
thionaphthen may be determined by means of their sparingly 
soluble condensation products with aldehydes, which are formed 
in quantitative yields. Oxindole condenses quantitatively with 
anthraquinone-2-aldehyde and 5-nitroanthraquinone-2-aldehyde, 
forming anthraquinone-2-aldehydeindogenide, red, m. p. 327°, 
and 5-nitroanthraquinone-2-aldehydeindogenide, brown, decomp. 
about 315°, respectively. 3-Oxythionaphthen condenses with 
anthraquinone-2-aldehyde, 5-nitroanthraquinone-2-aldehyde, 
chloroanthraquinone-2-aldehyde, and isatin forming condensation 


products of the general formula, R-CH:C<(%,>C,H,, the four 


products being, respectively, yellow, m. p. 320°; yellow, m. p. 270°; 
yellow, decomp. 264°; red, not melting below 330°. 
L. ¥. 


4- and 6-Methylisatin. F. Mayer and R. Scuuuze (Ber., 
1925, 58, [B], 1465—1469).—The action of concentrated sulphuric 
acid on isonitrosoaceto-m-toluidide at 65° yields a mixture of 4- 
and 6-methylisatin which can be separated roughly into its com- 
ponents by taking advantage of the varying rates at which they 
separate from aqueous acidic solution. 4-Methylisatin, m. p. 189° 
after softening at 175°, is converted by hydrogen peroxide in alkaline 
solution entirely into 6-amino-o-toluic acid; it appears to be the 
chief component of the mixture described by Bauer (A., 1907, 
i, 603; 1909, i, 466) as 6-methylisatin. 6-Methylisatin could not 
be isolated in the homogeneous form, the product on treatment 
with alkali hydroxide and hydrogen peroxide giving a small pro- 
portion of 6-amino-o-toluic acid in addition to 2-amino-p-toluic 
acid. (The two acids are readily separated from one another, 
since the latter is completely precipitated from alkaline solution 
by addition of hydrochloric acid and sodium acetate, whereas the 
former is only precipitated as the copper salt). Homogeneous 
oo appears to have been obtained by Findeklee (A., 

, i, 21). 

2-Amino-p-toluic acid is converted by methy] alcohol and hydrogen 
chloride into the methyl ester, m. p. 44°, whereas 6-amino-o-toluic 
acid is not esterified under these conditions. H. W. 
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Pyridanthrone Synthesis. R. Seka and G. ScHRECKENTAL 
(Ber., 1925, 58, [B), 1778—1783).—m-Cinnamoylaminobenzoic acid, 
m. p. 242° (acetyl derivative), prepared by the action of cinnamoy] 
chloride on m-aminobenzoic acid in boiling benzene or from the 
acid and excess of ethyl cinnamate at 120°, is converted by con- 

co centrated sulphuric acid at 80—90° into pyrid- 

Ve anthrone (I), m. p. 406—408° after darkening, 
HG . sy «(identical with one of the components of technical 

pyridanthrone. Similarly m-cinnamoylaminoanisic 


(I.) 


aid, m. p. 267—268°, yields 4-methoxypyrid- 

fo" > anthrone in poor yield, probably owing to the 

possibility of the condensation proceeding in two 

O directions. m-Cinnamoylamino-p-toluic acid, m. p. 

279°, with which this possibility is excluded, gives 

much better yields of 4-methylpyridanthrone, decomp. 356—359° 
after darkening at 330°. H. W. 


Constitution of Pyrrolealdehyde. G. Rasterii and A. 
MinGozzI (Gazzetta, 1925, 55, 549—551).—The absorption spectrum 
of the so-called pyrrolealdehyde has been studied. Since pyrrole 
itself exhibits continuous absorption (Hartley and Dobbie, T., 
1902, 81, 929) or, at high concentration, a slight band at v—3800 
(Korschun and Roll, A., 1923, ii, 107), and since also the absorption 
of the group —CHO is general (Stewart and Baly, T., 1899, 75, 489), 
true pyrrolealdehyde should give a continuous absorption. In 
opposition to the formula suggested by Fischer (Angeli, A., 1923, 


i, 135), pronounced absorption bands exist, that at v=3100 being 
enhanced in alkaline solution. This is held to support the existence 
| H-C:CH:OH 
in solution of the equilibrium >NH = 
CH:CH 


idine Derivatives. A. Preroni [with B. (Atti 
R. Accad. Lincei, 1925, [vi], 2, 125—127).—A preliminary notice 
of the following preparations: 2-chloro-5-iodopyridine —> 
2-chloro-5-pyridyl iodochloride (m. p. 115°, decomp.) —> 2-chloro- 
5-iodoxypyridine (explodes at 205°); 3-nitro-2-aminopyridine —> 
3-bromo-5-nitro-6-aminopyridine —» 2-chloro-5-bromo-3-nitropyr- 
idine; 3-nitro-2-aminopyridine  3-nitro-2-acetamidopyridine 
—> 3-amino-2-acetamidopyridine; 2-chloro-5-aminopyridine — 
2-chloro-5-pyridylazo-8-naphthol (m. p. 185°); 2-chloro-5-pyridyldi- 
azonium chloride —> 2-chloro-5-pyridylhydrazine (m. p. 127°) —> 
benzaldehyde-2-chloro-5-pyridylhydrazone (m. p. 208°). W. E. E. 


Products of the Nitration of 2- and 4-Benzylpyridine. 
A. E. B. M. and S. W. BENEWOLEN- 
skasA (Ber., 1925, 58, [B], 1580—1587)—The main product of 
the action of a cold mixture of sulphuric (d 1-84) and nitric (d 1-4) 
acids on 2-benzylpyridine is 2-p-nitrobenzylpyridine, m. p. 81° 
(cf. Kénigs and others, this)vol., i, 833), the constitution of which is 
established by oxidation to 2-p-nitrobenzoylpyridine, m. p. 100°, 
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and p-nitrobenzoic acid. 2-p-Nitrobenzylpyridine methiodide, de- 
comp. above 240°, is described. The nitro compound or 2-p-nitro- 
benzylpyridine is converted by more drastic nitration into 2-0 : p-dt- 
nitrobenzylpyridine, m. p. 93° [picrate, m. p. 164—165°; chloro- 
platinate, m. p. 209—211° (decomp.)], the pale yellow crystals of 
which rapidly become violet and then blue when exposed to direct 
sunlight, probably owing to conversion into the corresponding 
pyridone methide, since 2-0: p-dinitrobenzylpyridine methiodide, 
m. p. (indef.) 197—198°, gives dark blue 2-dinitrobenzylidene-1- 
methyldihydropyridine, m. p. 201° (decomp.), when treated with 
alkali. 2-0: p-Dinitrobenzoylpyridine has m. p. 148°. 2-p-Amino- 
benzylpyridine, m. p. 60° (hydrochloride, m. p. 60°), and 2-p-hydroxy- 
benzylpyridine, m. p. 130°, are described. 

4-Benzylpyridine is converted by cold nitric and sulphuric acids 
mainly into 4-p-nitrobenzylpyridine, m. p. 74° (picrate, m. p. 167— 
168°; methiodide, m. p. 106—108°); in addition 4-o : p-dinitro- 
benzylpyridine and a compound yielding a picrate, m. p. 156— 
157°, apparently isomeric with 4-p-nitrobenzylpyridine picrate. 
Oxidation of 4-p-nitrobenzylpyridine affords 4-p-nitrobenzoyl- 
pyridine, m. p. 123—124°, and p-nitrobenzoic acid. 4-0: p-Di- 
nitrobenzylpyridine, m. p. 80—81°, conveniently prepared by 
nitration of the mononitro compound at 70—80°, yields a picrate, 
m. p. 150—151°. 4-p-Aminobenzylpyridine, m. p. 152—153°, and 
4-p-hydroxybenzylpyridine, m. p. 180—181°, are described. 

H. W. 


Quinoline Derivatives. I. Synthesis of 2-Phenyl-4-amino- 
methylquinoline. H. Joun (Ber., 1925, 58, [B], 1489—1491). 
—o-Amino-w-phthalimidoacetophenone is converted by aceto- 
phenone in boiling aqueous-alcoholic sodium ethoxide solution into 
2-phenyl-4-phthalimidomethylquinoline, m. p. 261° (a hydrate is 
also described), which is hydrolysed to 2-phenyl-4-aminomethyl- 
quinoline; the dihydrochloride, m. p. 232—235° (decomp.), mono- 
hydrochloride, chloroplatinate, which decomposes without melting 
below 287°, and additive compound with mercuric chloride are 
described. H. W. 


Preparation of Quinolinic Acid and certain of its Deriv- 
atives. E. Sucnarpa (Ber., 1925, 58, [B], 1727—1729).— 
Quinolinic acid is readily prepared by cautious treatment of 8-hydr- 
oxyquinoline with nitric acid. Oxidation of the imide of quinolinic 
acid with sodium hypochlorite affords aminonicotinic acid (yield 
23%) and aminopicolinic acid (yield 67%). Quinolinimide is con- 
veniently prepared by heating quinolinic acid with acetic anhydride, 
and removal of a part of the acetic acid and acetic anhydride by 
distillation followed by treatment of the residue with acetic 
anhydride and acetamide ; the latter reaction appears to be generally 
applicable for the conversion of acid anhydrides into imides. 

H. W. 
3-Methoxy-2-phenylquinoline-4-carboxylic Acid. [3-Meth- 
oxyatophan.| W. and C. (Ber., 1925, 58, 
[B], 1588—1589).—3-Methory-2-phenylquinoline-4-carboxylic acid, 
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m. p. 225—226°, is prepared by the action of isatin on w-methoxy- 
acetophenone in boiling, aqueous or alcoholic, alkaline solution. 
When treated with aluminium chloride in the presence of boiling 
benzene, it yields 3-hydroxy-2-phenylquinoline-4-carboxylic acid, 
m. p. 204—205° (cf. Berlingozzi and Marzella, A., 1924, i, 314), 
which passes in boiling nitrobenzene solution into 3-hydroxy-2.- 
phenylquinoline (hydrochloride, m. p. 261° after softening at 160°; 
Berlingozzi and Marzella record m. p. 243—245°). H. W. 


Acridine Syntheses from 4:5-Benzocoumarandione and 
Aniline. K. Sarrien (Ber., 1925, 58, [B], 1958—1960; cf. 
Fries and Pusch, this vol., i, 569).—4 : 5-Benzocoumarandione is 
converted by boiling aniline into 2-hydroxy-1-naphthoylformanilide- 
anil, OH°C,,H,°C(-NPh)-CO-NHPh, m. p. about 175° (decomp.), 
which is transformed by restricted treatment with boiling giacial 
acetic acid into 4: 5-benzocoumarandione-3-anil, m. p. 182°, and 
by boiling glacial acetic acid and aniline into $-naphthacridine-12- 
carboxylic acid, m. p. 284°. Similarly, 4 : 5-benzocoumarandione 

and $-naphthylamine in boiling glacial acetic 

5-carboxylic acid (dinaphthacridine-14-carboxylic 

\Z acid; annexed formula), m. p. 260° with form- 

ation of 3:4:6:7-dibenzoacridine (dinaphth- 

acridine), m. p. 216°. Under similar 

p-anisidine yields 10-methoxy-8-naphthacridine- 

12-carboxylic acid, decomp. 286°, and thence 10-methoxy-8-naphth- 

acridine, m. p. 157°, whereas aceto-p-phenylenediamine yields 

10-acetamido-8-naphthacridine-12-carboxylic acid, m. p. 292°, and 
thence 10-acetamido-8-naphthacridine, m. p. 275°. H. W. 


Compound of Veronal and Pyramidone. P. Preirrer (Z. 
physiol. Chem., 1925, 146, 98—102).—By evaporation of an aqueous 
solution containing veronal and pyramidone, a molecular compound 
(1:1) is obtained as needles, melting at 113—115° to a cloudy 
liquid which clears at 140°. The m. p. curve has been studied. 
[Cf. B., 1925, 781.] 


Complex Metallic Compounds of Indigotin. III. R. Kunz 
and W. STvUHLincER (Ber., 1925, 58, [B], 1860—1868; cf. A., 1923, 
i, 155, 1134).—The complex metallic compounds of indigotin with 
copper and zinc, obtained previously with aid of the metals, can 
also be prepared from indigotin and copper or zinc acetates in the 
presence of pyridine; although a hydrogen atom in indigotin does 
not suffer replacement, acetic acid is produced in almost quantitative 
amount, probably owing to a type of decomposition, 2(CH,*CO,),Cu 
=2Cu+3CH,°CO,H+CO,+C, observed by Krénig in the case of 
the acetates of the heavy metals, but not of magnesium, which 
does not give a complex derivative under these conditions. NN’-Di- 
phenylindigotin and copper acetate in the presence of pyridine 
give the compound (C,,H,,0,N,),Cu, which is very sensitive to 
moisture and acetic acid. In contrast to the acetates of the heavy 
metals, ferric chloride gives dark-coloured, additive compounds 


| 
é 


ORGANIC CHEMISTRY. i. 1319 


with indigoid dyes; acetonitrile is particularly suitable as solvent, 
whereas addition of pyridine causes dissociation. 7 : 7’-Dimethyl- 
indigotin yields the compound (C,,H,,0,No).,FeCl,, from the com- 

nents in acetonitrile, whereas in toluene solution the substance 
C,gH,4O.Ne,FeCl, is produced. N : N’-Diphenylindigotin and ferric 
chloride give the compound NN’-Diphenyl- 
7: 7’-dimethylindigotin appears also to be able to give complex 
compounds; thus with potassium the substance Cy9H,.O,N,K is 
produced. 

The possibility that the carbonyl oxygen atoms of indigotin and 
its derivatives are involved in the production of the complex 
compounds with metals is excluded by the observation that oxygen- 
free analogues of indigotin afford similar derivatives. Thus 2- 

H 
gives the compounds C,,H,,N,Cu and C,,H,,N,Ag with copper 
acetate and silver acetate in pyridine, whereas with ferric chloride 
in acetonitrile the substance C,,H,,N,,FeCl, is produced; these 
substances are closely similar in chemical behaviour to the corre- 
sponding indigoid products. On the other hand, the indole deriv- 
ative forms with potassium in the presence of xylene at 140° a 
substituted compound in which the metal replaces the hydrogen 
atom of the imino group. 


Amino-4pyridones. W. H. Crowsz (J. Chem. Soc., 1925, 127, 
2028—2029).—The action of a mixture of fuming nitric and con- 
centrated sulphuric acids on 4-pyridone at 100° yields 3-nitro-4- 
pyridone, m. p. 279° [cf. Koenigs and others, A., 1924, i, 989, 990, 
m. p. 269—270° (decomp.), 284° (decomp.)], reduced by tin and 
hydrochloric acid to 3-amino-4-pyridone hydrochloride, 

C;H,ON,,HCI,H,O 
[chloroplatinate, (C;H,ON,.).,H,PtCl,,H,O}. Similar nitration at 140° 
yields 3 : 5-dinitro-4-pyridone (cf. Koenigs, loc. cit., monohydrate, 
m. p. 325°), reduced by alcoholic ammonium sulphide to 3-nitro- 
5-amino-4-pyridone, isolated as the hydrochloride. The sodium salts 
of the nitro compounds are described. ; M. J. 


Condensations of Amidines with Ethoxymethylene Deriv- 
atives of $-Ketonic Esters, $-Diketones, and Cyanoacetic 
Ester. II. P. C. Mrrrer and N. Patrr (J. Indian Chem. Soc., 
1925, 2, 61—70).—In extension of earlier work (cf. Mitter and 
Bardhan, T., 1923, 123, 2179), various aliphatic and complex 
amidines have been condensed with ethyl ethoxymethylenemalonate, 
ethyl ethoxymethyleneacetoacetate, and ethyl ethoxymethylene- 
cyanoacetate to yield pyrimidine derivatives. Employing sodium 
ethoxide as the condensing agent, the following products have 
been obtained: ethyl ethoxymethylenecyanoacetate condenses with 
benzamidine to yield 5-cyano-4-keto-2-phenyl-1 : 4-dihydropyrimidine, 
_ m. p. 295° [which on hydrolysis of the cyanogen group yields the 
corresponding acid, m. p. 271° (decomp.)}, together with two sub- 
stances, m. p. 145—152° and 130°, respectively ; with p-toluamidine, 
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it yields 5-cyano-4-keto-2-tolyl-1 : 4-dihydropyrimidine, m. p. 303— 
304°, which on hydrolysis yields the acid, m. p. 282°; with p-anis- 
amidine is obtained 5-cyano-4-keto-2-anisyl-1 : 4-dihydropyrimidine, 
m. p. 286° [acid, m. p. 271° (decomp.)]; with $-naphthamidine it 
yields 5-cyano-4-keto-2-8-naphthyl-1 : 4-dihydropyrimidine, m. p. 
305—306° [acid, m. p. 291° (decomp.)], together with a substance, 
m. p. 147—148°. Ethyl ethoxymethyleneacetoacetate condenses 
with guanidine to yield ethyl 2-amino-4-methylpyrimidine-5-carb- 
oxylate, m. p. 222° [acid, m. p. 256—258° (decomp.)]; with anis- 
amidine is obtained ethyl 2-anisyl-4-methylpyrimidine-5-carborylate, 
m. p. 80°(?%) (acid, m. p. 232—233°); with naphthamidine is 
obtained ethyl 2-8-naphthyl-4-methylpyrimidine-5-carboxylate, m. p. 
118° (acid, m. p. 245—246°). Ethoxymethyleneacetylacetone con- 
denses with anisamidine to yield 5-acetyl-2-anisyl-4-methyl pyrimidine, 
m. p. 113—115°; and with naphthamidine to yield 5-acetyl-2-8- 
naphthyl-4-methylpyrimidine, m. p. 151—153°. Ethyl ethoxy- 
methylene malonate condenses with guanidine to yield ethyl 
2-amino-4-keto-1 : 4-dihydropyrimidine-5-carboxylate, m. p. 285° 
(acid, m. p. 238°), and in this case the intermediate compound, 
ethyl ethoxymethylenemalonoguanidate, 

m. p. 295° [readily hydrolysed by 50% hydrochloric acid to yield 
malonoguanidic acid, C(NH,)..N*CO-CH,°CO,H, m. p. 254° (decomp.)], 
was isolated. With anisamidine is obtained ethyl 4-keto-2-anisyl- 
1 : 4-dihydropyrimidine-5-carborylate, m. p. 222—224°; whilst with 
B-naphthamidine is obtained ethyl 4-keto-2-naphthyl- 1:4. dihydro- 
pyrimidine-5-carboxylate, m. p. 213—215°. J. W. B. 


Chemical Reactivity and Conjugation. II. Reactivity of 
the 2-Methyl Group in the 4Quinazolone Series. I. M. 
F. N. Krronen, E. B. and G. D. Sutton 
(J. Chem. Soc., 1925, 127, 2167—2175).—1 : 2-Dimethyl-4-quin- 
azolone, % the 2 : 3-dimethyl isomeride (Bogert, Beal, and Amend, 
A., 1911, i, 162, 580), contains a reactive methyl group in the 
2- pieindly ’ This reactivity must be ascribed to the tendency of. 
the unsaturated nitrogen atom, like that of the carbonyl oxygen 
atom of 2: 3-dimethylchromone (T., 1923, 123, 2559), to acquire 
a slight negative charge, thus producing an activated phase of the 
molecule which, in its final state, may be represented as completed 
isomeric change into the methylene form. Thus: 


The 1: 2-dimethyl-4-quinazolones, owing their reactivity to the 
nitrogen in the 3-position, are, in general, more reactive than the 
2 : 3-dimethyl isomerides, owing their reactivity to the nitrogen in 
the 1-position, probably because they contain a conjugated system 
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o=t—n=(Me, analogous to that contained in 2 : 3-dimethyl- 
chromone. Substitution of methoxyl in the 7-position of 1 : 2-di- 
methyl-4-quinazolone causes a certain retardation of activity, due 
to neutralisation of partial valency forces between the carbonyl 
group and the methoxy group. 6-Methoxy-1 : 2-dimethyl-4-quin- 
azolone and 7-methoxy-2 : 3-dimethyl-4-quinazolone, which are 
incapable of forming closed valency circuits, have unimpaired 
reactivity, whereas 6-methoxy-2 : 3-dimethyl- 
4-quinazolone (IV) gives no styryl derivatives, 
owing to complete neutralisation of valency 
forces. Direct methylation of anthranilamide 
(Weddige, A., 1887, 1043) gives a poor yield of . 
methyl derivative. Distillation of the ammon- 
ium salt of methylanthranilic acid (carbethory- 
derivative, m. p. 108°) fails to yield the amide. The acid, successively 
treated with ethyl chloroformate and acetyl chloride, gives methyl- 
isatoic anhydride, m. p. 180°, converted by concentrated ammonia 
into methyl anthranilamide (cf. Niementowski, Ber., 1889, 22, 1672). 
Acetylation and loss of water give 1 : 2-dimethyl-4-quinazolone 
(Weddige, Joc. cit.). Condensation with aromatic aldehydes at the 
ordinary temperature in presence of alcoholic sodium ethoxide 
gives: 2-styryl-1-methyl-4-quinazolone, m. p. 245°, 4’'-methoay-2- 
styryl- (+2H,O), m. p. 94°, anhyd., m. p. 156°, 3’ : 4’-methylene- 
dioxy-2-styryl-, m. p. 264°, and 4’-dimethylamino-2-styryl-1-methyl- 
4-quinazolone, m. p. 274°. 

2 : 3-Dimethyl-4-quinazolone gives: 4'-methoxy-2-styryl-, m. p. 
146°, 3’ : 4’-dimethoxy-2-styryl-, m. p. 208°, 3’ : 4'-methylenedioxy- 
2-styryl-, m. p. 185°, and 4'-dimethylamino-2-styryl-3-methyl-4-quin- 
azolone, m. p. 175°. 

6-Nitro-3-methoxybenzoic acid (+1H,O), m. p. 97°, gives 5- 
methoxyanthranilic acid, 5-methoxymethylanthranilic acid, m. p. 
163°, 6-methoxymethylisatoic anhydride, m. p. 233°, 5-methoxy- 
methylanthranilamide, m. p. 145°, 6-methoxy-1 : 2-dimethyl-4-quin- 
azolone, m. p. 220°, and thence 6-methoxy-3' : 4’-methylenedioxy-2- 
styryl-1-methyl-4-quinazolone, m. p. 284°. 

5-Methoxyacetylanthranil, m. p. 124°, from 5-methoxyanthranilic 
acid, gives 6-methoxy-2-methyl-4-quinazolone, m. p. 270°, and 6- 
: 3-dimethyl-4-quinazolone (+1H,O), m. p. 87°, anhyd., 
m. p. 133°. 

4-Methoxyanthranilic acid gives 4-methoxymethylanthranilic acid, 
m. p. 165°, 7-methoxymethylisatoic anhydride, m. p. 200°, 4-methoxy- 
methylanthranilamide, m. p. 138°, 7-methoxy-1 : 2-dimethyl-4-quin- 
azolone (+ 1H,O), indef. m. p., anhyd., m. p. 193°, and thence 7- 
methoxy-3' : 4'-methylenedioxy-2-styryl-, m. p. 280°, and 7-methoxy- 
4’-dimethylamino-2-styryl-1-methyl-4-quinazolone, m. p. 266°. 

4-Methoxyacetylanthranil, m. p. 128°, from 4-methoxyanthranilic 
acid, gives 7-methoxy-2-methyl-4-quinazolone, m. p. 272°, 7-methoxy- 
2 : 3-dimethyl-4-quinazolone (+ 1H,0O), m. p. 80°, anhyd., m. p. 149°, 
and thence 7-methoxy-3’ : 4'-methylenedioxy-2-styryl-3-methyl-4-quin- 
azolone, m. p. 193°. 
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5-Chloro-2-amino-4-methoxytoluene, m. p. 116° (acetyl derivative, 
m. p. 183—184°), was obtained instead of the simple amino com- 
pound by reduction of o-nitro-p-cresol methyl ether with tin and 
crac acid during the preparation of 4-methoxyanthranilic 
acid. M. J. 


Quinazolones from Acylated o-Aminobenzhydrazides. G, 
HELLER, with E. J. Kioss, and W. (J. pr. Chem., 
1925, [ii], 111, 36—53).—The action of alcoholic hydrazine hydrate 
on ethyl o-acetamidobenzoate affords 3-amino-2-methyl-4-quin- 
azolone (cf. Bogert, A., 1909, i, 679) instead of the expected 
o-acetamidobenzhydrazide. 3-Acetamido-2-methyl-4-quinazolone 
(cf. Bogert, loc. cit.) is obtained by treating o-aminobenzhydrazide 
with acetic anhydride, the mixture being evaporated to dryness. 
When o-aminobenzhydrazide is treated with acetic anhydride 
in ethyl acetate solution at 50°, acetyl-o-aminobenzhydrazide, 
NHAc-NH-CO-C,H,’NH,, m. p. 181°, is obtained, which is con- 
verted into the above aminomethylquinazolone when heated at 220° 
or when boiled with alcoholic hydrochloric acid, a conversion 
necessitating a wandering of the acetyl group. Treatment of the 
acetylhydrazide with sodium nitrite in presence of dilute hydro- 
chloric acid affords 3-acetamidobenzazimide, m. p. 206° (decomp.) 
(cf. Bamberger, A., 1901, i, 391), whilst the action of benzoyl 
chloride in pyridine yields acetyl-o-benzamidobenzhydrazide, m. p. 
236° (decomp.), which is converted by hot, dilute hydrochloric 
acid into 3-amino-2-phenylquinazolone (cf. Heller, A., 1915, i, 844) 
and yields, when heated at 250°, 3-acetamido-2-phenyl-4-quinazolone, 
m. p. 122°. Benzoyl-o-aminobenzhydrazide, 
m. p. 178°, is obtained, together with a dibenzoyl derivative, ty the 
action of benzoyl chloride on o-aminobenzhydrazide in warm ethyl 
acetate. It yields anthranilic acid when warmed with 85% 
sulphuric acid, and 3-amino-2-phenyl-4-quinazolone when heated 
at 210—220°, the acyl group again migrating to the other nitrogen 
atom. 

3-Benzamidobenzazimide, m. p. 205—206° (decomp.), obtained by 
the action of nitrous acid on the above benzoyl-o-aminobenz- 
hydrazide, yields o-azoimidobenzoic acid when warmed with alkalis. 
When benzoyl-o-aminobenzhydrazide is treated in aqueous solution 
with acetic anhydride, the corresponding acetamido derivative 
(+H,0), sintering at 108° and losing water at 115°, is obtained, 
which is converted by the action of warm dilute hydrochloric acid, 
or when heated alone at 180°, into 3-benzamido-2-methyl-4-quin- 
azolone. Benzoylation of o-aminobenzhydrazide in pyridine afiords 
the above-mentioned dibenzoyl derivative, 

NHBz:NH:CO-C,H,NHBz, 
m. p. 239° (decomp.), together with a substance, m. p. 205°. When 
the former product is heated at 250°, it yields 3-benzamido-2- 
phenyl-4-quinazolone, m. p. 202°. The following compounds, pre- 
pared analogously to those above, are described : acetyl-o : m-nitro 
benzamidobenzhydrazide, m. p. 205° (decomp.); 3-acetamido-2-m- 
nitrophenyl-4-quinazolone (+ H,O), m. p. 183° (anhydrous) ; 3-amino- 
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2-m-nitrophenyl-4-quinazolone, m. p. 222°; m-nitrobenzoyl-o-amino- 
benzhydrazide, NO,*C,H,-NH-NH-CO-C,H,°NHg, m. p. 192°; m-nitro- 
benzoyl-o : m-nitrobenzamidobenzhydrazide, pale yellow, m. p. 217°; 
3-m-nitrobenzamidobenzazimide, m. p. 185° (decomp.); m-nitrobenzoyl- 
o-acetamidobenzhydrazide, m. p. 167° (decomp.), with formation of 
3-m-nitrobenzamido-2-methyl-4-quinazolone, m. p. 231°; 2-m-nitro- 
benzamidobenzoylbenzhydrazide, m. p. 217° (decomp.); 3-benzamido- 
2-m-nitrophenyl-4-quinazolone, m. p. 221°; m-nitrobenzoyl-o-benz- 
amidobenzhydrazide, m. p. 236° (decomp.); 3-m-nitrobenzamido-2- 
phenyl-4-quinazolone, m. p. 198°; acetyl-o-propionamidobenzhydr- 
azide, m. p. 160° (decomp.); 3-acetamido-2-cthyl-4-quinazolone, m. p. 
135°; 3-amino-2-ethyl-4-quinazolone, m. p. 123°; propionyl-o-amino- 
benzhydrazide, m. p. 137°; 3-propionylaminobenzazimide, m. p. 181°; 
propionyl-o-acetamidobenzhydrazide, m. p. 167° (decomp.); and 
3-propionamido-2-methyl-4-quinazolone, m. p. 170°. 

The action of hydrazine hydrate on methyl methylanthranilate 
affords methylanthranilic hydrazide (o-methylaminobenzhydrazide), 
m. p. 141—142°, from which benzoyl-o-methylaminobenzhydrazide, 
m. p. 192°, is obtained by the action of benzoyl chloride in pyridine, 
together with the dibenzoyl derivative, m. p. 178—180°. The former 
product is changed when heated at 250°, probably by wandering of 
the benzoyl group, to a crystalline product. Acetyl-o-methylamino- 
benzhydrazide, m. p. 152°, yields an oily nitrosoamine. Methyl- 
acetylanthranilic hydrazide (o-acetomethylaminobenzhydrazide), m. p. 
234—235° (nitrosoamine, decomp. 250—260°), is described. 3-Aceto- 
phenoneaminobenzazimide 
pale yellow, m. p. 168-5°, is obtained by the action of sodium 
nitrite and acetic acid on acetophenone-o-aminobenzhydrazide, 
which has m. p. 174—175° (cf. Thode, A., 1904, i, 347). The latter 
yields, on treatment with acetic anhydride, 0-acelamidobenzhydr- 
azideacetophenone (methylbenzylidene-o-acetamidobenzhydrazide), m. p. 
202—203° (decomp.), which, when heated at 200°, yields 3-p-acetyl- 
phenylamino-2-methyl-4-quinazolone, m. p. 195°. 3-Aminobenzazimide, 
m. p. 152—153°, is obtained by the action of cold, 18% hydro- 
chloric acid on the above 3-acetophenoneaminobenzazimide. The 
use of hot, dilute hydrochloric acid leads to the production of 
o-phenylenecarbamide. When 3-aminobenzazimide is treated with 
zinc dust and acetic acid, benzazimide is obtained. F. G. W. 


Tautomerisation Phenomena in Heterocyclic Compounds. 
G. HELLER [with A. Bucnwaxpt, R. Fucus, W. Kiersicke, and 
J. Kuoss] (J. pr. Chem., 1925, [ii], 411, 1—22).—The conversion 
of isatin into isatol by the action of benzoyl chloride on the silver 
salt, and, into 2: 3-dihydroxyquinoline by the action of diazo- 
methane, led to the following examination of similarly constituted 
substances, but in no case were analogous transformations observed. 
The action of acetyl chloride in benzene on the silver salt of 
phthalimidine yields acetylphthalimidine. When silver phthal- 
imidine is allowed to stand in the dark in contact with a solution 
of benzoyl chloride in dry ether, a mixture of two isomeric benzoyl 
derivatives, one colourless, the other light red, is obtained, but the 
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individual isomerides cannot be separated by means of solvents. 
Phthalimidine is not attacked by ethereal diazomethane. When 
the silver salt of saccharin is treated at 100° with methyl iodide 
in dry ether, a mixture of the N- and O-methyl derivatives is 
obtained. Ethyl iodide affords similarly the two ethylsaccharins. 
The action of cold, ethereal acetyl chloride on silver saccharin 
yields acetylsaccharin, m. p. 193°, whilst benzoyl chloride affords 
similarly N-benzoylsaccharin, m. p. 163—165°, together with a 
small proportion of a crystalline compound, m. p. 255—257°, prob- 
ably the O-benzoyl derivative. Saccharin reacts vigorously with 
ethereal diazomethane, the O- and N-methyl derivatives being 
formed in the proportion of 1:4. Disodium o-phenylenecarbamide 
is precipitated in crystalline form when 25% sodium hydroxide is 
added to a solution of o-phenylenecarbamide in the dilute alkali. 
The monosodium salt is obtained by the addition of alcoholic sodium 
hydroxide to a solution of the carbamide in alcohol. The silver 
salt is obtained by mixing hot, aqueous o-phenylenecarbamide 
with an equivalent of aqueous silver nitrate, and adding gradually 
dilute aqueous ammonia as long as the precipitate increases. When 
the disodium salt is ‘shaken with benzoyl chloride in benzene, the 
NN’-dibenzoyl derivative, m. p. 212—213°, is obtained in 85%, 
yield. The action of benzoyl chloride in ether or benzene on the 
monosodium salt also affords this dibenzoyl derivative, -together 
with the free carbamide, the former being also obtained on benzoyl- 
ation of the carbamide in pyridine. O-Benzoyl-o-phenylenecarb- 
amide (I), m. p. 205°, is obtained when the silver salt is shaken 
with benzoyl chloride in benzene, the O-acetyl derivative, m. p. 
205°, being obtained similarly. The NN’-diacetyl derivative, m. p. 
149°, is obtained analogously to the dibenzoyl derivative. Alkyl 
derivatives could not be obtained from the sodium or silver salts, 
on which ethyl chloroformate is also without action. Diazomethane 
does not react with the free carbamide. When potassium o-phthal- 
hydrazide is shaken with benzoyl chloride in benzene, O-benzoyl- 
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phthalhydrazide, m. p. 221—222°, is obtained in 90% yield, and is 
also produced by the action of benzoyl chloride on the silver salt 
in pyridine. The O-acetyl derivative, m. p. 164-5°, is obtained 
similarly, whilst the O-methyl ether, m. p. 187°, is obtained by 
treating the silver salt with ethereal methyl iodide at 100°. The 
action of ethyl chloroformate on the silver salt in benzene affords 
a mixture of the O-carbethoxy derivative (II), m. p. 145° with 


subsequent resolidification and m. p. 180° (decomp.), and the 
NN’-dicarbethoxy derivative, m. p. 136°. When phenyleneoxamide 
is treated with benzoyl chloride in pyridine, O-benzoylphenylene- 
oxamide, m. p. 176°, is produced. Reduction of phenyleneoxamide 
with zinc and hydrochloric acid affords hydroxydihydroquinowaline 
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(III), m. p. 93—94°, with resolidification and m. p. 132—133°, 
again resolidifying and becoming gradually yellow to brown and 
melting partly at 153—155°, and completely at about 180°. The 
disilver and monopotassium salts of phenyleneoxamide are described, 
as well as the sodium and silver salts of benzoylenecarbamide. 
When benzoylenecarbamide is treated with benzoyl chloride in 
pyridine, a mixture of dibenzoylbenzoylenecarbamide, m. p. 153— 
154°, and monobenzoylbenzoylenecarbamide, m. p. 206° (decomp.) 
(sodium salt), is obtained. The latter is also produced when either 
sodium or silver benzoylenecarbamide is heated with benzoyl 
chloride in benzene. When benzoylanthranilic acid is heated with 
an equivalent of carbamide at 140—150°, 4-hydroxy-2-phenyl- 
quinazoline is produced (cf. Kérner, A., 1887, 1044), together with 
benzoylenecarbamide and a red, amorphous substance. When 
benzoylearbamide is heated with anthranilic acid at 100°, an 
isomeric benzoylbenzoylenecarbamide, m. p. 216—217° (decomp.), is 
produced, which is much more readily hydrolysed to benzoylene- 
carbamide than the above monobenzoyl derivative. Attempts to 
acetylate benzoylenecarbamide produced a brown, amorphous sub- 
stance, whilst treatment of the sodium or silver salt with acetyl 
chloride afforded only the original benzoylenecarbamide. When 
sodium or silver benzazimide is heated with benzoyl chloride in 
toluene or benzene, benzoylbenzazimide, m. p. 132—133°, is obtained. 
Acetylbenzazimide, m. p. 165°, is produced similarly, whilst the 
action of methyl iodide on the silver or sodium salt yields the 
known methyl derivative. Ethyl benzazimidecarborylate, m. p. 65— 
66°, obtained from either the silver or sodium salt and ethyl chloro- 
formate, is converted into carbonylsalicylamide and salicylic acid 
when warmed with dilute hydrochloric acid. Reduction of benz- 
azimide proceeds irregularly, but the action of zinc dust and 
ammonia afforded, in one experiment, o-hydrazinobenzoic anhydride. 
F. G. W. 


Ring Formation in Additive Compounds. II. W. Hreser 
(Annalen, 1925, 444, 249—265; cf. A., 1924, i, 1249). Constitu- 
tion of Compounds of Stannic Chloride with Polycarboxylic 
Esters [with R. Brcxrr].—The bimolecular structures for the 
additive compounds of stannic chloride with dicarboxylic esters 
indicated by molecular weight determinations (loc. cit.) receive 
confirmation in the formation, from ethyl ethylenetetracarboxylate, 
of compounds of the type 2SnCl,,2ester, m. p. 94—95° (from 
equimolecular mixture in carbon tetrachloride); 3SnCl,,2ester, 
m. p. 94—95° (from 14 or 2 mols. of stannic chloride and 1 mol. 
of ester in carbon tetrachloride); 4SnCl,,2ester, m. p. 94—95° 
(obtained pure only by melting together the components with large 
excess of stannic chloride, which is removed afterwards by suction). 

Ethyl ethanetetracarboxylate yields a similar series of three 
products, but as those richest in stannic chloride are very easily 
formed, excess of this salt must be avoided. The m. p. of all three 
are the same, viz., 124°. With ethyl tricarballylate, compounds 
28nCl,,2ester, m. p. 118°, and 38nCl,,2ester are obtaided. 
VOL, CXXVIII. i. 3a 
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Compounds of Stannic Halides with Isomeric Diamines 
[with R. WaGnER].—o-, m-, and p-Phenylenediamines and benzidine, 
like the simple amines, form compounds with stannic chloride and 
bromide in which one molecule of the inorganic salt is linked by 
subsidiary valency bonds to two nitrogen atoms. Dianiline-stannic 
chloride (Werner and Pfeiffer, A., 1898, i, 464) decomposes at 200°; 
dianiline—stannic bromide at 150°. o-Phenylenediamine-stannic 
chloride, decomp. 230°, and bromide, decomp. 180°, have apparently 
unimolecular structures containing a 5-membered ring. On the 
other hand, m- and p-phenylenediamines and benzidine give com- 
pounds of the types NH,-Ar-NH, ---SnX,--- NH,*ArNH, and 

Di-m-phenylenediamine-stannic chloride, m-phenylenediamine- 
stannic chloride, the corresponding para chlorides and bromides, 
benzidine—stannic chloride, and dtbenzidine-stannic chloride, are 
described. In the case of ethyl o- and p-aminobenzoates, the 
subsidiary valency of the nitrogen alone takes part in the additive 
reaction, t.e., there is no ring formation. The compounds 
SnCl,,2ester and SnBr,,2ester are obtained from ethyl anthranilate, 
and the compound SnCl,,2ester from ethyl p-aminobenzoate. All 
the amine and diamine compounds with stannic halides decompose 
without melting at 150—230°. C. H. 


2-Amino-4 : 5-dimethylglyoxaline. R. Burtizs and F. L. 
Pyman (J. Chem. Soc., 1925, 127, 2012—2018).—The normal 
behaviour of 8-aminopurine towards nitrous acid (A., 1909, i, 434), 
together with the formation of an oximino derivative from creatinine 
(A., 1912, i, 719), suggests that the abnormality of 2-aminoglyoxaline 
(Fargher and Pyman, T., 1919, 115, 217; A., 1922, i, 1197) may 
be conditioned by the possibility of substitution at the 4- and 
5-positions. This supposition is negatived by the failure of 2-amino- 
4: 5-dimethylglyoxaline to react smoothly with nitrousacid. Neither 
the original amine nor any definite reaction product could be isolated. 

2-Amino-4 : 5-dimethylglyoxaline [hydrochloride, m. p. 289°, car- 
bonate (1H,O), m. p. 144°, picrate, m. p. 245°, acetyl derivative, 
m. p. 270°] is obtained by reduction of 2-p-bromobenzeneazo-4 : 5- 
dimethylglyoxaline, m. p. 213—214° (hydrochloride, decomp. 135°). 
This substance, prepared by coupling diazotised p-bromoaniline 
with 4 : 5-dimethylglyoxaline, causes irritation of the eyelids. An 
attempt to prepare the amine by condensation of «-bromoethy! 
methyl ketone with guanidine was unsuccessful. Treatment of 
4(5)-methylglyoxaline with diazotised p-bromoaniline gives, besides 
the bisazo compound, crude m. p. 100—102°, 5(4)-p-bromobenzeneazo- 
4(5)-methylglyoxaline, m. p. 238° [hydrochloride, m. p. 188° (decomp.)], 
and 2-p-bromobenzeneazo-4(5)-methylglyoxaline, m. p. 225—226°. 
The last-named, on reduction with hot stannous chloride, gives 
p-bromoaniline, alacreatinine, and 2-amino-4(5)-methylglyoxaline 
isolated as picrate, m. p. 186—187°. An aqueous solution of the 
non-crystalline hydrochloride resembles that of 2-aminoglyoxaline 
hydrochloride in its behaviour towards nitrous acid. M. J. 
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Dissociation Constants of Glyoxaline-4 : 5-dicarboxylic Acid. 
H. Pauty (Ber., 1925, 58, [B], 1791—1792; cf. Pauly and Ludwig, 
A., 1922, i, 953).—A reply to Lehmstedt (this vol., i, 1103). 

H. W. 


Azo Compounds with Ethyl Diacetylsuccinate and Billow's 
Synthesis of Substituted Pyrazoles. C. BiLow and K. Baur 
(Ber., 1925, 58, [B], 1926—1932)—Diazonium compounds of 
monoacetylated diamines have been coupled with ethyl diacetyl- 
succinate and the products converted into pyrazoles. The reaction 
is considered to proceed according to the scheme : 
(I) —> 

(IT) —> 
(IIT) —> 
(IV) 
—C:CO,Et 
Ethyl p-acetamidophenylazodiacetylsuccinate (II, R=NHAc‘C,H,’), 
m. p. 134°, is prepared by the action of diazotised acet-p-phenylenc- 
diamide on ethyl diacetylsuccinate in aqueous-alcoholic solution 
in the presence of sodium acetate and is readily converted into 
ethyl 1-p-acetamidophenyl-5-methylpyrazole-3 : 4-dicarboxylate (IV, 
R=NHAc’C,H,°), m. p. 158°. 1-p-Acetamidophenyl-5-methylpyr- 
azole-3 : 4-dicarboxylic acid, m. p. 264° (decomp.), 1-p-acetamido- 
phenyl-5-methylpyrazole, and 1-p-aminophenyl-5-methylpyrazole-3 : 4- 
dicarboxylic acid, m. p. 276° (decomp.), are described. The 
diazotised solution of the amino-acid couples with ethyl aceto- 
acetate, ethyl 3 
(CO,H)—- -C.H, 
acetoacetate, NN-CHAC‘CO,Et, m. p. 215— 
216° (decomp.), according to the rate of heating, with acetoacet- 
anilide to give the corresponding anilide, decomp. about 266°, 
and with ethyl acetonedicarboxylate to give the compound, 
C,,H,.0,N,, decomp. 265°. 

N-Monoacetylbenzidine, m. p. 195—196°, is conveniently pre- 
pared from benzidine and acetic anhydride in chloroform solu- 
tion at +5°. It is diazotised and coupled with ethyl diacetyl- 
succinate to ethyl p-acetamidodiphenylazodiacetylsuccinate (II, R= 
NHAc’C,H,°C,H,°), m. p. 163°, which passes when melted or boiled 
with alcohol into ethyl 1-p-acetamidodiphenyl-5-methylpyrazole-3 : 4- 
dicarboxylate (IV, R=NHAc’C,H,’C,H,°), m. p. 168°; the corre- 
sponding dicarboxylic acid, m. p. 285° (decomp.), and its normal 
potassium and potassium hydrogen (decomp. 325°) salts are described. 
1-p-Aminodiphenyl-5-methylpyrazole-3 : 4-dicarboxylic acid has m. p. 
287° (decomp.). 

Tetrazotised benzidine and ethyl diacetylsuccinate yield ethyl 
diphenylbisazobisdiacetylsuccinate, m. p. 152° (decomp.), which 
readily loses acetic acid and passes into ethyl 1-p-diphenylbis-(5- 
methylpyrazole-3 : 4-dicarboxylate) 

(IV, B= NON 
3a2 


ne, 
nd 
by 
nic 
tly 
he 
m- 
es, 
re 
he 
ve 
ds 
se 
L. 
al 
L), 
ne 
id 
O- 
er 
d. 


i. 1328 ABSTRACTS OF CHEMICAL PAPERS, 


m. p. 141°; the corresponding tetracarboxylic acid, m. p. 302° 
(decomp.), and its tetrapotassium and dipotassium dihydrogen salts 
are described. H. W. 


Tautomerism of 4Aminopyridine. II. Methylated 
Derivatives of 4Aminopyridine. A. E. TscHITsCHIBABIN and 
E. D. Ossrtrowa (Ber., 1925, 58, [B], 1708—1712; cf. A., 1921, 
i, 450)—The action of methyl iodide on 4-aminopyridine gives 
1-methyl-4-pyridoneimine hydriodide, m. p. 187—188°, from which 


the free base, MeN _ ‘NE, m. p. 150—151°, b. p. 180—181°/ 


10 mm., is obtained by means of silver oxide [picrate, m. p. 188— 
189°; chloroplatinate, m. p. 226—227° (decomp.)]. The base is 
also the main product of the action of methyl iodide on the sodium 
derivative of 4-aminopyridine. It is hydrolysed by concentrated 
potassium hydroxide solution to ammonia and 1-methyl-4-pyridone. 

4-M ethylaminopyridine, m. p. 115—118° (chloroplatinate, m. p. 
214—215°; picrate, m. p. 168-5—169°), is prepared by cautiously 
heating 4-methylaminopyridine- 2 : 6-dicarboxylic acid in a vacuum, 

H. W. 


Tautomerism of 2-Aminopyridine. IV. Method for the 
Preparation of Pyriminazole and its Homologues. A. E. 
TSCHITSCHIBABIN (Ber., “ 58, [B], 1704—1706; cf. this vol., 
i, 158).—Pyriminazole (I), b . p. 153—155°/27 mm. [chloroplatinate 

(+2H,0)], is cltained by heating 2-aminopyridine 

J\ with bromoacetaldehyde or its acetals at 150—200°; 
4 7 if the acetals are used, the alkyl bromides formed 
N/A during the action cause the product to be mixed 

4 much alkylpyridine. Chloroacetone appears 

(I.) yield only one of the two possible methylpyrimin- 
azoles, the ihlaniananioon of which is described. H. W. 


2-Amino-3-methylpyridine and Dinitro-2-aminopyridine. 
A. E. TscnrrscurpaBiIn (Ber., 1925, 58, [B], 1707—1708).—In 
reply to Rath (this vol., i, 432), the author maintains the identity 
of Seide’s 2-amino-3- methylpyridine ; the method used by Rath 
appears likely to lead to a mixture of methylated aminopicolines. 
e-examination of the compound obtained by Tschitschibabin 
and Razorenov (A., 1915, i, 992) establishes its identity as 3 : 5-di- 
nitro-2- aminopyridine, and not 5-nitro-2- hydroxypyridine as stated 
by Rath (loc. cit.). H. W. 


2-Amino-3-methylpyridine. O. (Ber., 1925, 58, [B], 
1733—1734).—The author has failed to obtain Rath’s results on 
repeating his experiments with synthetic 3-methylpyridine (cf. 
Rath, this vol., i, 437), and maintains the identity of the compound 
described as 2-amino-3- methylpyridine (Seide, this vol., i, 72). 
Rath’s compound is probably 2-amino-4-methylpyridine. H. W. 


Nitro Derivatives of Methylated Forms of 2-Aminopyridine. 
A. E. Tscuirscurpasrin and R. A. Konovatova (Ber., 1925, 58, 
[B], 1712—1717).—1-Methyl-2-pyridimine is converted by an 


—~ 


al 
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ice-cold mixture of sulphuric acid (d 1-84) and nitric acid (d 1-4) 
into 1-methyl-2-pyridylnitroimine, C;H;NMe:N-NO,, m. p. 161° 
[identical with the product obtained by Tschitschibabin and 
Menschikov (this vol., i, 437) by methylation of pyridy]-2-nitro- 
amine], and 5-nitro-1-methyl-2-pyridimine, m. p. 181° (hydriodide, 
m. p. 205—207°; picrate, m. p. 200—201°); the latter substance 
is also obtained by the isomerisation of 1-methyl-2-pyridylnitro- 
imine by sulphuric acid and by the action of methyl iodide on 5-nitro- 
2-aminopyridine. Nitration of 5-nitro-2-aminopyridine gives 
5-nitro-2-nitroaminopyridine, which, when treated with methyl 
sulphate in the absence of excess of alkali hydroxide, gives 5-nitro- 
1-methyl-2-pyridylnitroimine, m. p. 182° [this substance is unusually 
sensitive to hydroxyl ions, by which it is converted into 5-nitro-1- 
methyl-2-pyridone, m. p. 172°, identical with the product described 
by Fischer and Chur (A., 1916, i, 741)]; in addition to the com- 
pound of m. p. 182°, a substance, m. p. 60°, apparently an isomeric 
5-nitro-1-methyl-2-pyridylnitroimine, is obtained which is also 
formed by the nitration of 5-nitro-l-methyl-2-pyridimine. The 
cause of the isomerism has not been elucidated. 3-Nitro-2-amino- 
pyridine is nitrated in cold sulphuric acid solution to 3-nitro-2- 
nitroaminopyridine, m. p. 137° (decomp.), which is transformed 
by methyl iodide into 3-nitro-1-methyl-2-pyridylnitroimine, m. p. 
209°; like the compound of m. p. 182°, this substance is readil y 
decomposed by hydroxyl ions into nitrous oxide and 3-nitro-1- 
methyl-2-pyridone, m. p. 175—176°. H. W. 


Preparation of N-2-Pyridylpyrroles. CHEM. AUF 


AKTIEN (voRM. E. ScHERING) (D.R.-P. 412168; from Chem. Zentr., 


1925, ii, 94).—A mixture of 2-aminopyridine and dried mucic acid, 
when subjected to dry distillation, gives N-2-pyridylpyrrole, b. p. 
130—140°/12 mm. Similarly, N-6-methyl-2 : 3-ethylpyridylpyrrole, 
m. p. 129—130°, b. p. 150—170°/15 mm., is obtained from 
2-amino-6-methyl-3-ethylpyridine and saccharic acid. A. C. 


Homologues of 2:2’-Diquinolyl. E. J. V. Conotty (J. 
Chem. Soc., 1925, 127, 2083—2085).—6 : 6’-Dimethyl-2 : 2'-di- 
quinolyl, m. p. 202-5—203° [hydrochloride, colourless needles, 
picrate, m. p. 282—283° (decomp.), ethiodide, darkening at 275°, 
m. p. 277—278° (decomp.)]; 7 : 7’-dimethyl-2 : 2'-diquinolyl, m. p. 
208—209° [picrate, darkening at 284°, m. p. 285—286° (decomp.), 
ethiodide, m. p. 274—275° (decomp.)]; and 8 : 8’-dimethyl-2 : 2’- 
diquinolyl, m. p. 147—147-5° (picrate, darkening at 258°, m. p. 264— 
265°), are obtained by the action of sodium on 6-, 7-, and 8-methyl- 
quinolines (cf. Weidel, A., 1886, 950). The small yield of the 
8: 8’-compound and failure to obtain its ethiodide are ascribed 
to steric hindrance. Attempts to synthesise 6 : 6’-dimethyl- 
2: 2’-diquinolyl from 2-bromo-6-methylquinoline, m. p. 117— 
118° (cf. Fischer and Guthmann, A., 1916, i, 743, m. p. 126°), 
obtained from 2-hydroxy-6-methylquinoline, m. p. 232—233° (cf. 
Einhorn and Lauch, Annalen, 1888, 243, 359, m. p. 228°), were 
unsuccessful. M. J. 
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Dyes. AkT.-Ges. F. ANILIN-FABRIK. (F.P. 584401 ; from Chem. 
Zentr., 1925, i, 2665)—When the product obtained by heating 
1: 2- naphthaphenazine- 8-sulphonic acid with alkali is treated with 
sulphuryl chloride in nitrobenzene there results a yellow trichloro 
derivative, decomp. above 250°, dyeing bright golden-yellow shades 
on cotton which are very fast to light. The tribromo derivative, 
yellow, m. p. above 300°, is used as a pigment colour. 1:1’: 2: 2’- 
Dinaphthazine-8 : 8’- disulphonic acid similarly yields a red chloro 
derivative, and a bromo derivative with bromine. R. B. 


Dyes Derived from Oxalyldibenzyl Ketone. I. Azine and 
Azonium Derivatives. G. C. CHaxravarti (J. Indian Chem. 
Soc., 1925, 2, 71—76).—Azines have been prepared by condensing 
oxalyldibenzylketone (cf. Claisen and Ewan, A., 1895, i, 373) 
with the following diamines: o-phenylenediamine, m. p. 251°; 
1:3:4:5-bromotolylenediamine, m. p. 230°; 1:6:3: 4-chloro. 
tolylenediamine, m. p. above 300°; 1: 2-naphthylenediamine, 
m. p. 285°; o-phenylenediamine-3-sulphonic acid (calcium salt 
described); 1 : 2-naphthylenediamine-4-sulphonic acid, amorphous; 
l-amino-2-anilinonaphthalene (hydrochloride, m. p. 195°, nitrate, 
m. p. above 300°). These products resemble closely the phen- 
anthrazines and acenaphthazines in colour and tinctorial properties. 

J. W. B. 


Syntheses in the Group of the Quinoneimine Dyes. XI. 
Derivatives of Phenazine. F. KeHRMANN and E. Harnny 
(Helv. Chim. Acta, 1925, 8, 676—685).—The condensation of 4-nitro- 
o-phenylenediamine and hydroxybenzoquinone in acetic acid solu- 
tion has been studied and various derivatives of the resulting 
products have been prepared. The precipitated product on acetyl- 
ation yields 3-nitro-7-acetoxyphenazine, m. p. 210°, which on hydro- 
lysis yields 3-nitro-7-hydroxyphenazine, and on reduction with zinc 
and acetic acid yields first 3-nitro-7-acetorydihydrophenazine and 
finally 3-amino-7-acetoxyphenazine, m. p. 203°, which on treatment 
with concentrated ammonia solution yields 3-amino-7-hydroxy- 
phenazine (cf. Nietzki and Almenralder, A., 1896, i, 164), which 
separates with water of crystallisation in a reddish-brown form, 
changing to orange on becoming anhydrous (hydrochloride and 
chloroplatinate described). On heating in a sealed tube at 210— 
220° with 10% sulphuric acid, it is converted into 3: 7-dihydroxy- 
phenazine (diacetyl derivative, m. p. 224°). 3-Amino-7-hydroxy- 
phenazine yields a diacetyl derivative, m. p. 258°, which on treat- 
ment with sulphuric acid or 10% sodium hydroxide yields 3-acet- 
amido-7-hydroxyphenazine ; this exists in two forms, being obtained 
on precipitation by alkalis in the cold from its solution in dilute acetic 
acid as a yellow crystalline powder, which becomes brick-red on 
heating at 110°. Addition of water to the acetic acid mother- 
liquor of the original condensation yields, after acetylation of the 

roduct, 3-nitro-8-acetoxyphenazine, m. p. 224—227°, which on 

ydrolysis forms 3-nitro-8-hydroxyphenazine. The latter on reduc- 
tion with zine and acetic acid yields first 3-nitro-8-hydroxydihydro- 
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phenazine and finally 3-amino-8-hydroxyphenazine, which forms a 

diacetyl derivative, m. p. 249°, and this on 

“\=0 warming with dilute sodium hydroxide 

NO, yields 3 - acetamido - 8 - hydroxyphenazine. 

NH The final mother-liquor from the original 

2 condensation contains an anilide (annexed 

formula), m. p. 206°, which, when heated in acetic acid solution 
with o-phenylenediamine, yields an azine. J. W. B. 


Syntheses in the Group of Quinoneimine Dyes. X. Amino- 
azines derived from Naphthalene. F. Keurmann and I. 
SaraR (Helv. Chim. Acta, 1925, 8, 668—676).—The authors have 
condensed 4-acetamido-1 : 2-naphthylenediamine with a large 
number of o-diketones to produce a series of aminoazines. Except 
in the case of s-dihydroxyquinone, two isomeric azines should 
be produced and were actually isolated in each case. Azines are 
derived by the condensation of 4-acetamido-1 : 2-naphthylenedi- 
amine with phenanthraquinone (hydrolyses to the corresponding 
aminoazine, m. p. 302—316°); benzil (aminoazine, m. p. 245°) ; 
4-acetamido-1 : 2-naphthaquinone (the same products being ob- 
tained by the autoxidation of the original diamine); 3-acetamido- 

Me 1:2-naphthaquinone (aminoazines 
H PX described); s-dihydroxyquinone ; 

|NHAc +PtCl hydroxy-«-naphthaquinone (amino- 

4 azine and its dihydrochloride de- 
scribed). Several of the azines are 
he converted by the action of methyl 

“ad 8 sulphate into salts of the azoniwm 
bases, that obtained from the benzil derivative being isolated in 
the form of its chloroplatinate (annexed formula). J. W. B. 


Synthesis of 3-Pyrindigotin.’’ E. Sucmarpa (Ber., 1925, 
58, [B], 1724—1727).—3-Aminopyridine-2-carboxylic acid is con- 
verted by chloroacetic acid and aqueous potassium carbonate 
solution into 3-pyridylglycine-2-carboxylic acid, which is transformed 
by successive treatment with molten potassium hydroxide and 
atmospheric oxygen into “ 3-pyrindigotin,” 


>0, HN. 
It is converted by hydrochloric acid into ‘‘ leuco-8-pyrindigotin 
hydrochloride,” which does not melt below 360°, and thence 
into Tetra-acetyl-leuco-8-pyrindigotin is 
described. 2 


Monophenyltetra-aminobenzene and some of its Deriv- 
atives. F. KeHRMANN and L. Stanoyfivircu (Helv. Chim. Acta, 
1925, 8, 663—668).—Nitration of m-chloroacetanilide with a 
mixture of concentrated nitric and sulphuric acids yields 2 : 4-di- 
nitro-5-chloroacetanilide, m. p. 136°; when boiled with excess of 
aniline, this yields 2 : 4-dinitro-5-acetamidodiphenylamine, m. p. 
233-5°, which on hydrolysis yields 2 : 4-dinitro-5-aminodiphenylamine, 


1g 
ih 
ro 
28 
d 
g 
) 
| 


i. 1332 ABSTRACTS OF OHEMICAL PAPERS. 


m. p. 20-5°. This on reduction with stannous chloride yields mono- 
phenyltetra-aminobenzene (trihydrochloride described), which con- 
denses with phenanthraquinone to yield a mixture of 11 : 12-diamino. 


9-phenylphenanthraphenazonium chloride (I) (chloroplatinate and 
perchlorate described) and 12-amino-11-anilinophenanthraphenazine 


N N 
VAN W 
Ph NH Ph 


Ph Cl 
(II) (main product). With benzil, it yields the corresponding amino- 


anilinodiphenylquinoxaline (III) and the azonium compound (IV) 
(chloroplatinate and perchlorate described). J. W. B. 


(I.) 


Syntheses in the Group of Quinoneimine Dyes. VIII. 
The Eighteenth Isomeride of Rosinduline. F. KEHRMANN and 
L. Listwa (Helv. Chim. Acta, 1925, 9, 655—661).—The condensation 
of 2:4'-diaminodiphenylamine with §@-naphthaquinone yields a 
mixture of isorosindulines, one of which has previously been obtained 
(cf. Kehrmann and Ott, A., 1901, i, 767), the other (I) being the 


NH, 


eighteenth isomeride, which has not been previously prepared 
(perchlorate and chloroplatinate described). Separation is effected 
by converting the mixture into the perchlorates, acetylating the 
amino group, and fractional crystallisation of the product from 
alcohol, the new isomeride being the more soluble. The condens- 
ation of 4-acetamido-8-naphthaquinone with 2 : 3’-diaminodiphena- 
amine yields a small quantity of 6: 12-diaminophenylnaphtha- 
phenazonium chloride (cf. Kehrmann and Nuesch, A., 1901, i, 767), 
together with 5-acetamido-12-m-aminophenyl-«B-naphthaphenazon- 


O- 
0- 
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ium chloride (II) (perchlorate and chloroplatinate described). This 
on hydrolysis yields the corresponding 5-amino-12-m-aminophenyl- 
a3-naphthaphenazonium chloride (sulphate and perchlorate described), 
which with acetic anhydride at the ordinary temperature yields 
5-amino-12-m-acetamidophenyl-«8-naphthaphenazonium chloride (per- 
chlorate described). It was not found possible to replace the amino 
group in this compound by hydrogen to produce the acetyl deriv- 
ative of the nineteenth isomeride of isorosinduline. On treatment 
with acetic anhydride and sodium acetate at 100°, either of the 
isomeric monoacetyl derivatives is converted into 5-acetamido-12- 
m-acetamidophenyl-«B-naphthaphenazonium chloride. [Most of the 
formule in the paper contain obvious misprints of Ac for Cl.— 


Synthesis of a Tetrapyrrylethylene and of Some 2: 3-Di- 
methylpyrrole Derivatives. H. Fiscumr and H. BELLER 
(Annalen, 1925, 444, 238—248).—The tetrapyrrylethanes hitherto 
described (Fischer and Eismayer, A., 1914, i, 993; Fischer and 
Schubert, A., 1923, i, 707), unlike etioporphyrin, readily decompose 
into dipyrrylmethenes. Since this might be due to the position 
of the methyl groups (2: 4- instead of 2: 3- in the products from 
blood pigments), derivatives of 2: 3-dimethylpyrrole have now 
been prepared. The conclusion is reached that extioporphyrin is 
not a simple linking of four pyrrole nuclei by the group C:C, but 
contains also two methine linkings. 

4-Carbethoxy-2 : 3-dimethylpyrrole-5-carboxylic acid, prepared 
in 30% yield by Piloty’s method (A., 1912, i, 899; 1913, i, 292) 
from aminobutanone and ethyl oxalacetate, gives ethyl 2 : 3-di- 
methyl-4-carboxylate by dry distillation. This condenses readily 
with glyoxal in alcohol containing a little hydrogen chloride, giving 
an 80% yield of tetra-(4-carbethoxy-2 : 3-dimethylpyrryl)ethane, m. Pp. 
238-5°, which is oxidised by alcoholic ferric chloride to bis-(4-carb- 
ethoxy-2 : 3-dimethylpyrryl)methene hydrochloride, m. p. 161°, show- 
ing no m. p. depression when mixed with the synthetic methene 
hydrochloride of m. p. 163° (below). The tetrapyrrylethane is 
converted by treatment with aluminium chloride in boiling carbon 
disulphide into, tetra-(4-carbethoxy-2 : 3-dimethylpyrryl)ethylene, m. p. 
229°, which regenerates the tetrapyrrylethane in impure form 
when reduced with sodium amalgam. The tetrapyrrylethylene 
solution in chloroform is pure yellow (absorption in the violet 
at 4 462-9), becoming intensely red (absorption at 4 557-1—524-1) 
on addition of hydrochloric or nitric acid. 

Ethyl 2: 3-dimethyl-5-aldehydopyrrole-4-carboxylate, m. p. 129° 
(oxime, m. p. 140°; semicarbazone, m. p. 212°; condensation product 
with rhodanin, m. p. 242°), prepared from ethyl dimethylpyrrole- 
carboxylate and hydrocyanic acid (cf. Fischer and Zerweck, A., 
1922, i, 758), is hydrolysed by sodium hydroxide to the free alde- 
hydo-acid, darkening at 250° and decomposing at 259°, which, when 
heated in nitrogen at 280°/140 mm., gives a small yield of 2 : 3-di- 
methylpyrrole-5-aldehyde, m. p. 126°. Ethyl 5-acetyl-2 : 3-dimethyl- 
pytrole-4-carboxylate (Piloty, Wilke, and Blémer, A., 1915, i, 175), 
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m. p. 129—130°, prepared from ethyl dimethylpyrrolecarboxylate 
and acetonitrile, is similarly converted into 5-acetyl-2 : 3-dimethyl- 
yirole, m. p. 112-5°. 

Ethyl! 2 : 3-dimethylpyrrole-4-carboxylate condenses with form- 
aldehyde in the presence of a little hydrochloric acid to give 5 : 5’-bis- 
(4-carbethoxy-2 : 3-dimethylpyrryl)methane, m. p. 180°. 

An equimolecular mixture of ethyl 2 : 3-dimethyl-5-aldehydo- 
pyrrole-4-carboxylate and ethy] 2 : 3-dimethylpyrrole-4-carboxylate, 
boiled for a short time in concentrated hydrochloric acid, yields 
bis-(4-carbethoxy-2 : 3-dimethylpyrryl)methene hydrochloride, m. p. 
163°. The free methene base, m. p. 156° (copper salt described), is 
obtained from this hydrochloride or by shaking with sodium hydr- 
oxide an ether solution of the product of the oxidation of bis-(carb- 
ethoxydimethylpyrryl)methane by ferric chloride. 

Ethyl 2: 3-dimethylpyrrole-5-carboxylate, m. p. 114°, obtained 
from magnesyl 2: 3-dimethylpyrrole and ethyl chloroformate, is 
a suitable starting-material for the preparation of hemopyrrole- 
carboxylic acid and hemopyrrole. It condenses readily with 
formaldehyde in hydrochloric acid solution to give a crystalline 
bis-(5-carbethoxy-2 : 3-dimethylpyrryl)methane, m. p. 207—208°. 
These compounds will be more fully reported on later. C. H. 


Vat Dyes. Katie & Co. Axt.-Ges. (D.R.-P. 412122; from 
Chem. Zentr., 1925, i, 2666).—Dichloroperylenetetracarboxylic acid 
di-imide is converted by phenol and sodium hydroxide into a 
chlorine-free vat dye, which gives bluish-violet shades on cotton, 
fast to chlorine. p-Toluidine similarly yields a dye, Bordeaux-red 
shades on cotton, fast to washing and chlorine. A similar dye is 
obtained by treating the chlorination product of perylenetetra- 
carboxylic acid diphenyldi-imide with phenol and potassium 
hydroxide. The bluish-violet vat dye, 


obtained by chlorinating the condensation product of perylene- 
tetracarboxylic acid ard o-phenylenediamine, or through chlorin- 
ation of perylenetetracarboxylic acid anhydride and condensation 
of the tetrachloro compound with o-phenylenediamine, is similarly 
converted by phenol and potassium hydroxide into a blue vat 
dye. A bluish-violet dye is similarly obtained from the nitration 
product of perylenetetracarboxylic acid di-imide and phenol. 
R. B 


Syntheses in the Group of Quinoneimine Dyes. IX. Total 
Synthesis of Induline-6B. F. and L. StanoyfvitcH 
(Helv. Chim. Acta, 1925, 8, 661—663).—By the condensation of 


Cl cl 
nN-co-~ -CO-N 
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dianilino-o-benzoquinone (I) with s-dianilino-m-phenylenediamine is 
obtained 2-amino-8-anilino-3 : 7-diphenylphenosafranine (II), which 


| 
NHPh\ NHPh\ Ay 


on heating with aniline and aniline hydrochloride is converted 
quantitatively into induline-6B and ammonium chloride, thus 
confirming by direct synthesis the constitution previously given 
(cf. Kehrmann and Klopfenstein, A., 1924, i, 213). J. W. B. 


Constitutional Formule of Anthranil and Anthroxanic 
Acid. H. Levcus (Ber., 1925, 58, [B], 1452—1454).—In the 


hope of deciding between the constitutional formule, >0 


and C,H. “es HO: for anthranil (cf. Bamberger, A., 1909, i, 509), 


the behaviour ra anthroxanic (2-anthranylcarboxylic) acid towards 
optically active bases has been examined, since if it is derived 
from the first formula it contains an asymmetric carbon atom. 
The acid cannot be resolved into its optical antipodes by means of 
its brucine salt, m. p. 210—212° (decomp.) after softening at 200°, 
quinine salt, m. p. 198—202° (decomp.) after softening at 190°, or 
strychnine salt, m. p. 210—212° (decomp.) after softening at 200°. 
Preference is therefore accorded to the second formula for anthranil. 
H. W. 


Fission of Ring Systems. J. MEISENHEIMER (Ber., 1925, 
58, [B], 1491—1492).—The recent criticisms of Kuhn and Ebel 
(this vol., i, 781) have no bearing on the fission of the isooxazole 
ring with production of substituted benziloximes, since, under these 
conditions, the groups which are responsible for the stereochemical 
configuration are not affected by the change. H. W. 


Simplest O-Alkyl Ethers of Benzoylacetone and Phenyl- 
methylisooxazole. C. WryGanp and L. Frretinc.—(Seei, 1288.) 


Aminobenzthiazoles. I. 1-Anilinobenzthiazole and its 
Tolyl Homologues. R. F. Hunter (J. Chem. Soc., 1925, 127, 
2023—2028; cf. Hugershoff, A., 1903, i, 865) _—Bromination of 
8-diphenylthiocarbamide in chloroform suspension yields the 
tetrabromide of 1-anilinobenzthiazole, m. p. 117° (decomp.) (cf. 
Hugershoff, loc. cit., m. p. “a A perbromide formula, 

2>C'NHPh, 
is ascribed to this compound, since it is reduced by sulphurous acid 
to the free base (acetyl derivative, m. p. 158°), is converted on treat- 
ment with alkalis into dibromoanilinobenzthiazole, and, on exposure 
to air, passes spontaneously into a stable tribromide, yellow prisms, 
sintering at 120°, m. p. 125°. The last-named shows similar 


reactions with sulphurous acid and alkalis. Bromination of di-o- 
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tolylthiocarbamide gives the unstable 1-0-toluidino-3-methylbenz. 
thiazole hexabromide, red needles, 


losing bromine at 60°, m. p. 76—78°, from which the free base, 
the tribromide, yellow prisms, m. p. 250° (decomp.), and dibromo- 


1-0-toluidino-3-methylbenzthiazole, C,H,MeBr< >C-NH-C,H,Br, 


colourless needles, m. p. 205° [hydrobromide, m. p. 280° (decomp.)], 
are obtained. Di-p-tolylthiocarbamide gives 1-p-toluidino-5-methyl- 
benzthiazole tetrabromide, red needles, sintering at 130°, m. p. 145°, 
from which the free base (acetyl derivative, m. p. 158°), the tribromide, 
orange needles, m. p. 148° (decomp.), and dibromo-1-p-toluidino- 
5-methylbenzthiazole, m. p. 159—160° (hydrobromide, m. p. 256— 
258°), are obtained. Di-m-tolylthiocarbamide gives 1-m-toluidino- 
4(6)-methylbenzthiazole hexabromide hydrobromide, red tablets, m. p. 
above 200°, from which the free base, m. p. 184—186°, and the 
tribromide hydrobromide, yellow crystals, sintering at 190°, are 
obtained. 

It is suggested that the bromides, in view of their stability, 
may be hexabromides of condensation products, 1-anilinobenz- 
thiazole tribromide, for example, being written 


C(NHPh) C(NHPh) 
NBr,< C,H,—> SBr< >NBr. 
M. J. 


Relations between Constitution and Tinctorial Properties. 
H. Joun (Z. angew. Chem., 1925, 38, 903—904).—A comparison 
of corresponding derivatives of 6-hydroxy-2-phenyl-4-methyl- 
quinoline, 8-naphthol, and “ naphthol AS.” The azo dyes, obtained 
by coupling with a variety of diazotised amines, possess almost 
identical fastness. The derivatives of the hydroxyquinoline are 
more fast towards soaps and alkalis, but are less vivid and more 
yellow in shade than those obtained from f8-naphthol and 
“‘naphthol AS.” The new azo dyes also show very poor fastness 
to light. W. T. K. B. 


Mechanism of Reduction of Azobenzene by Magnesium 
Organo-halides. H. Gimman and R. M. Pickens (J. Amer. 
Chem. Soc., 1925, 47, 2406—2416).—The interaction of azobenzene 
in boiling ether solution and magnesium methyl, n-butyl, cyclo- 
hexyl, phenyl, and p-tolyl halides gives hydrazobenzene and the 
dialkyl or diaryl hydrocarbon in approximately corresponding 
yield, whilst no olefines are formed. These facts support the 
view of the mechanism of the reaction advanced by Franzen and 
Deibel (A., 1905, i, 843). The presence of an -MgX group on each 
nitrogen atom is further established by the formation of diacety]- 
and dibenzoyl-hydrazobenzene when acetyl chloride or benzoyl 
chloride is added to the mixture of azobenzene and Grignard 
reagent after the customary period of heating. With magnesium 
ethyl and phenyl bromides significant quantities of monoacetyl- 
hydrazobenzene were also formed when acetyl chloride or acetic 
anhydride was added, an observation harmonising better with 
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Hess and Rheinboldt’s theory of reduction by the hypothetical 
magnesium hydrogen halide (cf. A., 1921, i, 777). Further support 
for the latter theory is possibly afforded by the absence of apparent 
reduction with magnesium phenylacetylene bromide, magnesium 
dibromoacetylene, and magnesium triphenylmethy] chloride, types 
which should be incapable of yielding magnesium hydrogen halides. 
It is possible, however, that the failure of the magnesium acetylene 
halides to reduce is at least partly due to their lesser reactivity, 
but it is unlikely that the behaviour of the triphenylmethyl com- 
pound is due to steric hindrance. Reduction takes place, however, 
with magnesium methyl iodide, magnesium benzyl chloride, and 
magnesium ary] halides, in which cases also formation of the mag- 
nesium hydrogen halide is highly improbable. The absence of 
reducing action with magnesium ethyl bromide at low temperatures, 
a substance, m. p. 232—235°, being obtained in the presence of 
benzoyl chloride, would also agree with the Hess—Rheinboldt 
theory. The evidence here points to the existence of an inter- 
mediate molecular additive compound which only dissociates on 
heating, and this failure to reduce at low temperatures may only 
be an example of the general inertness of the azobenzene group. 
The addition of ethyl sulphate to the reaction product of azo- 
benzene and magnesium phenyl bromide gives some evidence of 
the formation of s-diphenyldiethylhydrazine, a further indication 
of the presence of two -MgX groups. Further reduction to aniline 
was observed in several experiments, probably either by decom- 
position of hydrazobenzene during the vacuum distillation into 
aniline and azobenzene, or by reduction of the hydrazobenzene by 
Grignard reagent (cf. Wieland and Roseeu, A., 1915, i, 797). The 
reduction of azobenzene to hydrazobenzene only takes place at 
the b. p. of ether, and the formation of azo compounds in 
the reactions between aromatic nitro compounds and Grignard 
reagents (Hepworth, T., 1920, 117, 1004; Busch and Hobein, 
A., 1907, i, 552) is due to the external cooling employed. Other 
reductions by means of the Grignard reagent possibly involve a 
similar mechanism (cf. Meisenheimer, this vol., i, 527). Magnesium 
styryl bromide gives a 77-7% yield of «y-diphenylbutadiene, and 
the reaction possibly affords a convenient method of synthesising 
such compounds or the acyl derivatives of unstable hydrazines. 
With pp’-azotoluene and magnesium phenyl bromide no pp’-hydr- 
azotoluene could be isolated, but evidence of reduction was afforded 
by a 74% yield of diphenyl and 26% of p-toluidine. Magnesium 
benzyl chloride and p-dimethylaminoazobenzene in the presence 
of benzoyl chloride afford s-diphenylethane (66%), a little benz- 
anilide, and the mono- and di-benzoyl derivatives of p-dimethy]l- 
aminohydrazobenzene. Magnesium ethyl bromide and _ diazo- 
aminobenzene with benzoyl chloride yield s-diphenyltribenzoyl- 
triazan (313%), benzanilide, and benzamide. Reaction of mag- 
nesium ethyl bromide with either azobenzene or hydrazobenzene 
and phenylcarbimide gives no definite results owing to the form- 
ation of by-products (probably cyclic). Similar indefinite results 
were obtained with magnesium phenyl bromide. R. B. 
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Action of Sulphites on Aromatic Hydroxy and Amino 
Compounds. XI. Action of Phenylhydrazine Sodium 
Hydrogen Sulphite Mixture on Azo Dyes. H. T. BucHeErrr 
and F. Stricken (J. pr. Chem., 1925, [ii], 110, 309—353; cf. A., 
1922, i, 465).—Orange-II (8-naphtholazobenzene-p-sulphonic acid) 
dissolves unchanged in cold sodium hydrogen sulphite solution, 
but is converted by the latter at water-bath temperatures into 
the additive product (I), 
orange-yellow, which separates on cooling, whilst the solution 
contains 1-amino-2-naphthol-4-sulphonic acid. The latter is 
obtained, together with sulphanilic acid, when the sodium hydrogen 
sulphite solution of orange-II is boiled for 12 hrs. When orange-II 
is dissolved in warm, 33% sodium hydrogen sulphite solution, 
and the mixture treated with phenylhydrazine, the yellow 
compound (ID), is 
produced, which, when boiled with aqueous alkali or potassium 
cyanide, loses sodium hydrogen sulphite with formation of 
the bluish-red dye NHPh-NH-C,)H,°-N-N-C,H,’SO,Na (III). The 
latter affords, on treatment with sodium nitrite in presence of 
excess of hydrochloric acid, sodium y-azoimidophenylsulphonate, 


CygH (IV), (cf. Witt, A., 1894, i, 608), whilst 


in presence of acetic acid, the action of sodium nitrite leads to the 
formation of the corresponding phenyl-y-azoimide, m. p. 107° 
(cf. A., 1886, 244; 1894, i, 608; 1895, i, 669). When boiled with 
alkali in presence of air (III) is oxidised to the disazo compound, 
NPh:N-C,9H,°N:N-C,H,’SO,Na (V), pale brown, the reverse reaction 
taking place when the latter is warmed with dextrose in dilute 
alkaline solution. The production of the disazo derivative from 
orange-II can be carried out in one operation, and a similar process 
applied to orange-I [cf. D.R.-P. 59173 1914)]. When (III) is 
treated with cold, concentrated hydrochloric acid, it yields 9-amino- 
phenonaphthazine (cf. A., 1905, i, 553), together with a compound, 
soluble in alkali, which is not identifiable as the product of a semidine 
transformation, and yields sulphanilic acid when boiled with con- 
centrated hydrochloric acid. Condensation of orange-II with 
sodium hydrogen sulphite and p-phenylenediamine in_ boiling 
aqueous solution, followed by basification with cold sodium hydr- 
oxide solution and subsequent boiling with concentrated hydro- 
chloric acid, affords sulphanilic acid and a violet precipitate, possibly 
(VI), which behaves as a vat dye. p-Aminophenyl-$-naphthyl- 
a. amine, dark bluish-violet, is obtained 
( \ (wh) when 8-naphthol, p-phenylenediamine, 
and sodium hydrogen sulphite solution 
— |NHs are boiled together for 12 hrs. This 
SO;Nal yields, when warmed with acetic 
anhydride, an acetyl derivative, which 
couples with diazotised sulphanilic acid with formation of a 
violet dye, the colour of which is changed to yellowish-brown with 
alkali, without the dye undergoing decomposition. 
When (II) is warmed with sodium hydrogen sulphite solution, 
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it is decomposed, with formation of aniline, sulphanilic acid, a 
yellow product resembling (II), and a colourless sulphonic acid, 
unidentified ; (V) yields similarly sulphanilic acid and a com- 
pound, C,,H,O,N;SNa, probably a y-azoimido derivative. Treat- 
ment of (II) with warm hydrochloric acid affords sulphanilic acid 
and a product, unidentified, insoluble in aqueous ammonia. 

F. G. W. 


Bromination of Acyl Derivatives of Phenylhydrazine. 
Preparation of 2: 4-Dibromophenylhydrazine. J. E. Hum- 
PHRIES and R. Evans (J. Chem. Soc., 1925, 127, 1676—1677).— 
Acetyl-p-bromophenylhydrazine hydrobromide, m. p. 132° (decomp.), 
is precipitated when bromine (1 mol.) is added to a solution of 
acetylphenylhydrazine in chloroform below 0°. Acetyl-2 : 4-di- 
bromophenylhydrazine, m. p. 146° (decomp.), is obtained similarly 
by the action of 2 mols. of bromine at 0°, whilst benzoylphenyl- 
hydrazine affords, in the same way, 2 : 4-dibromophenylhydrazine 
hydrobromide. Formation of diazonium salts was not observed 
(cf. Michaelis, A., 1893, i, 705; Vaubel, A., 1894, i, 453), nor was 
evidence obtained of the existence of .V-bromo compounds (ef. 
Chattaway, T., 1908, 93, 852). F. G. W. 


Organic Compounds of Arsenic. II. Reaction between 
the Grignard Reagent and Arsenic Trioxide. K. Matsumiya 
and M. Naxat (Mem. Coll. Sci. Kydtd, 1925, 8, 307—317; cf. 
Matsumiya, A., 1920, i, 777).—From a repetition of the work of 
Sachs and Kantorowicz (A., 1908, i, 1031) and from a study of 
the action of magnesium «-naphthyl bromide on arsenious oxide, 
the authors conclude that the views of Sachs and Kantorowicz 
are incorrect and that the reaction must be represented thus : 
As,O, + 4RMgBr = (R,As),0 + 2MgO + 2MgBr,; (R,As),0 + 
2RMgBr=2R,As+MgO+MgBr,. The following compounds are 
described: di-x-naphthylarsine oxide, m. p. 240—241°; di-x- 
naphthylarsine trichloride; di-«-naphthylarsinic acid, m. p. 228— 
229°; di-a-naphthylmethylarsine, m. p. 145—146°, and a substance, 
R. W. W. 


Organic Compounds of Arsenic. III. Reaction between 
Arsenic Trichloride and «-Naphthyl Compounds of Mercury. 
K. Matsumiya (Mem. Coll. Sci. Kyotd, 1925, 8, 391—396).—The 
action of mercury «-naphthyl chloride on arsenious chloride is 
similar to that of magnesium «-naphthyl bromide (A., 1920, i, 777), 
but is not so vigorous. Mercury «-naphthyl chloride and mercury 
di-«-naphthyl are conveniently prepared by adding mercuric 
chloride to an ethereal solution of the Grignard eae . 


Relative Rates of Conversion of Phenoxyphenyldichloro- 
arsine and its Chloro Derivatives into Chlorophenoxarsines. 
E. Roperts and E. E. Turner (J. Chem. Soc., 1925, 127, 2004— 
2012)—The main determining factor affecting ring-closure of 
phenoxyphenyldichloroarsines to chlorophenoxarsines appears to 
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be a steric one, modified by polar effects. In order to com. 
pare their rates of ring-closure, o-phenoxyphenyldichloroarsine 
(this vol., i, 706) and its o-, m-, and p-chloro derivatives were 
heated at 200° in a current of carbon dioxide, and the hydrogen 
chloride liberated was determined at intervals. The parent sub- 
stance underwent ring-closure much more readily than the meta 
derivative, where the steric effect of the chlorine atom outweighs 
the polar effect. The ortho and para derivatives, where the steric 
effect of the chlorine atom enhances the polar effect, underwent 
ring-closure at approximately equal and very much slower rates. 
4-Chloro-2-phenoxyphenyldichloroarsine is, according to expect- 
ation, more readily converted into a phenoxarsine than o-phenoxy- 
phenyldichloroarsine itself. : 

Similar considerations affect the conversion of the o-phenoxy- 
phenylarsinic acids into phenoxarsinic acids on heating with con- 
centrated sulphuric acid. The parent substance undergoes sulphon- 
ation and ring-closure. The o-chloro derivative, owing to combined 
polar and steric effects of the chlorine atom, undergoes sulphon- 
ation more rapidly than ring-closure. The meta derivative, owing 
to the steric effect of the chlorine atom on sulphonation, and the 
para derivative, owing to blocking of sulphonation by the chlorine 
atom, give phenoxarsinic acids. 

2-Chloro-, m. p. 48°, b. p. 209°/9 mm., 3-chloro-, b. p. 204°/8 
mm., and 4-chloro-2’-nitrodiphenyl ether, m. p. 44—45°, b. p. 208°/ 
11 mm., 220°/20 mm., give 2-chloro-, m. p. 44—45°, b. p. 185°/9 
mm. (hydrochloride, m. p. 171—173°), 3-chloro-, b. p. 195°/13 mm. 
(hydrochloride, m. p. 149—151°; - benzoyl derivative, m. p. 106°), 
and 4-chloro-2'-aminodiphenyl ether, b. p. 202°/15 mm. (hydro- 
chloride, m. p. 190—191°; benzoyl derivative, m. p. 108—109°). 
These are converted, after diazotisation, into 2-o-chloro-, m. p. 
195—195-5°, 2-m-chloro-, m. p. 177—179°, and 2-p-chloro-phenoxy- 
phenylarsinic acid, m. p. 187—188°, giving, on reduction in warm 
concentrated hydrochloric acid suspension with sulphur dioxide 
in presence of a little potassium iodide, 2-0-chloro-, b. p. 217°/8 mm. 
(partial decomp.), 2-m-chloro-, b. p. 220°/10 mm. (decomp.), and 
2-p-chloro-phenoxyphenyldichloroarsine, m. p. 67—68°, b. p. 220°/10 
mm. (partial decomp.). Ring-closure of these compounds gives 
5: 9-dichlorophenoxarsine, m. p. 99°, 5: 8-dichlorophenoxarsine, 
m. p. 125° [alternatively prepared by hydrochloric—hydriodic- 
sulphurous acid reduction of 8-chlorophenoxarsinic acid, m. p. 250— 
252° (sodium salt, sparingly soluble in alkali), obtained by the action 
of sulphuric acid on 2-m-chlorophenoxyphenylarsinic acid], and 
5 : 7-dichlorophenoxarsine, m. p. 144—145° (alternatively obtained, 
together with an arsenic-free substance, m. p. 119—120°, by reduc- 
tion of 7-chlorophenoxarsinic acid, m. p. 240—242°, from 2-p-chloro- 
phenoxyphenylarsinic acid). The constitution of 5 : 8-dichloro- 
phenoxarsine was established by a synthesis, excluding the 5: 6 
alternative, from 2:4-dichloronitrobenzene through 5-chloro-2- 
nitrodiphenyl ether, m. p. 85°, the amino-ether, 4-chloro-2-phenoxy- 
phenylarsinic acid, m. p. 182°, and 4-chloro-2-phenoxyphenyldi- 
chloroarsine, m. p. 91—92°. 
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. o-Aminodipheny] ether (acetyl derivative, colourless prisms) gives 
o-phenoxyphenylarsinic acid, m. p. 167—168°. M. J. 


Preparation of Symmetrical Organic Compounds of 
Mercury. F. Hern and K. Wacter (Ber., 1925, 58, [B], 1499— 
1509).—Mercury diaryls do not appear to react with copper in the 
presence of pyridine if they are completely free from mercury aryl 
halides. The latter compounds, however, become quantitatively 
transformed into mercury diaryls thus: 2PhHgBr+2Cu —> HgPh 
+Cu,Br,+Hg. The change appears to depend on the initial 
liberation of the group RHg:, which becomes dimerised to R,Hg, 
and subsequently decomposes into R,Hg and Hg. The method 
appears to be superior to any described hitherto for the preparation 
of mercury diphenyl, dimethyl, diethyl, dibenzyl, di-«-naphthyl, 
or di-p-dimethylaminodipheny]. 

[With W. Rerrer.}—The following new compounds have been 
prepared: mercury di-o-nitrophenyl, m. p. 206—207°; mercury 
di-p-chlorophenyl, m. p. 242—243°; mercury di-p-bromophenyl, m. p. 
244—245°. W. 


Constitution of Proteins. E. ABDERHALDEN (Z. physiol. 
Chem., 1925, 146, 147—150).—Polemical. 


Horn-dissolving Action of Alkali Sulphides. P. PuLEvKa 
(Z. physiol. Chem., 1925, 146, 130—142).—The increase in weight 
of horn on soaking for a known time in various strengths of sodium 
hydroxide and in saturated calcium, strontium, and barium sulphide 
solutions has been measured. The hydrosulphide ion assists much 
more powerfully than the hydroxy] ion in the solution of horn, but 
it must be present in alkaline solution. reo We 


Biochemistry. 


Muscular Exercise, Lactic Acid, and the Supply and 
Utilisation of Oxygen. XI. Pulse Rate and Oxygen Intake 
during the Early Stages of Recovery from Severe Exercise. 
R. J. Lytueor and J. R. Perera (Proc. Roy. Soc., 1925, B, 98, 
468—479). XII. Technique of Determining the Resting 
Oxygen Intake while Breathing Oxygen Mixtures. J. R. 
Pereira ‘(ibid., 480—484).—XI. In the case of severe exercise 
(standing running) the oxygen consumption and heart rate fall off 
at the end of the exercise. ‘he rate of fall, which is greater for 
the oxygen intake, is roughly inversely proportional to the time. 
This may be due, in part, to the greater coefficient of utilisation of 
the oxygen in the blood during the exercise. It is more probable, 
however, that it is due to an immediate decrease in the output of 
the heart per beat when exercise ends. 
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XII. The oxygen intake at rest is practically the same while 
breathing air and while breathing nearly pure oxygen mixtures, 
The difference already described (A., 1924, i, 1363) is shown to be 
due to the incorrect assumption that in the Douglas bag technique 
the total amount of nitrogen is the same in the inspired as in the 
expired air. O. 0. 


[Iron the Oxygen-carrying Component of the Respiratory 
e.] P. Exxincer (Ber., 1925, 58, [B], 1547).—A reply 
to Warburg (this vol., i, 471). H. we 


Maintenance of Carbonic Acid Equilibrium in the Body. 
C. D. Murray and A. B. Hastings (J. Biol. Chem., 1925, 65, 265— 
278).—A theoretical discussion of the part played by respiration 
and kidney function in the maintenance of a constant carbonate 
concentration of the blood during the arterio-venous cycle, and 
of the evidence in favour of the hypothesis of the control of respir- 
ation by the tension of carbon dioxide in the plasma. C. R. H. 


Ps Limits of Normal Blood. Regulation of ps in Normal 
and Pathological Conditions. E. J. Biewoop (Bull. Soc. Chim. 
biol., 1925, 7, 868—883, 884—892).—A critical discussion of the 
errors involved in the various‘methods of determining the pg of 
the blood. Using proper precautions, the colorimetric method of 
Cullen or the modified method of Hastings and Sendroy will give 
results agreeing within -+ pq 0-02 with the electrometric method 
carried out at 38°. This should be a very close approximation to 
the actual py in vivo. The pg of the blood of normal individuals 
varies between the limits 7-30 and 7-40. 

In most pathological conditions, the blood ps is maintained 
within the normal limits by variations in the concentrations of free 
and bound hydrogen carbonate. In certain epileptic conditions, 
however, this regulatory mechanism may break down, with the 
consequent occurrence of abnormal values for the pg. The 
ingestion of acid or alkali may also displace the pg temporarily 
beyond the normal limits. H. P. M. 


Naphthol Reaction of Red Blood-corpuscles. W. LOoELE 
(Virchow’s Archiv, 1924, 251, 156—159; from Chem. Zentr., 19235, 
i, 2704—2705).—Acids dissolve naphthol blood-corpuscles only 
within certain ranges of concentration, depending on their dissocia- 
tion constants. Solution by pepsin also depends on hydrogen-ion 
concentration. Red corpuscles which are comparatively stable to 
hydroxyl ions, become sensitised by treatment with naphthol. 
Naphthol also renders trypsin capable of dissolving menor ke 


Deposition, Separation, and, Reabsorption of Hzmo- 
globin in the Organism and their Relation to the Deposition 
of Iron Pigment. K. Sumura (Virchow’s Archiv, 1924, 24, 
464—493; from Chem. Zenir., 1925, ii, 54)—Hzemoglobin, given 
to dogs intravenously, was rapidly excreted. The separation is 
brought about by the kidneys, liver, gall-ducts, and suprarenals; 
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in the remaining organs the hemoglobin is stored up and decom- 
posed into iron pigment. 

Development of Blood Plasma. I. Genesis of Coagul- 
able Materials in Embryo Chicks. J. W. Pickrrine and 
R. J. GuapstonE (Proc. Roy. Soc., 1925, B, 98, 516—522).— 
Fibrinogen and prothrombin, which appear to develop simultan- 
eously in the blood of chick embryos, are absent in the early stages, 
and their absence is responsible for the incoagulability of the blood. 
Globulin does not appear until after the 12th day. Serum-globulin 
is not essential to the coagulation of the blood. An excess of 
material which is not antithrombic, but which is protective against 
the inception of clotting, exists in the plasma of early embryos. 
Hydrogen ions appear to catalyse the clotting of the embryonic 
plasma. Antithrombins were prepared from embryonic blood and 
other tissues at the stage where the mother substance of thrombin 
had not appeared in the plasma. This is opposed to the current 
view that antithrombins are produced by a reaction of the organism 
in response to the presence of thrombin. Calcium ions are deficient 
in the plasma of embryos aged 12 to 19 days. This shortage dis- 
appears about the 20th day after incubation. It appears that the 
impact of a definite number of calcium ions in a definite time interval 
is an essential factor in the inauguration of blood re 


Folin and Wu's Method of Blood Analysis. O. LaTHAam 
(Med. J. Australia, 1924, Suppl., 412—417).—Colorimetric methods 
are examined, and a simple colorimeter is described. Departures 
from the normal values of non-protein nitrogen, urea nitrogen, 
creatinine, uric acid, dextrose, and carbon dioxide coefficient 
follow physical rather than mental disabilities. 

CHEMICAL ABSTRACTS. 


Nature of the Sugar in Blood. M. B. VisscHEer (Amer. J. 
Physiol., 1924, 68, 135—136).—Winter and Smith’s observation, 
that if an extract containing the sugar of normal blood is kept for 
several days the optical rotatory power increases, whilst the copper 
reduction value is constant, whereas the opposite is the case for 
diabetic blood, was confirmed for normal blood. The previously 
observed difference between normal and diabetic blood could, 
however, be obtained by varying the hydrogen-ion concentration 
of the filtrate concentrate of normal blood. It is not believed that 
the change in rotation is due to the sugar being converted into a 
more stable form. A. A. E. 


Sugar of the Blood. D. A. Scorr and C. H. Best (Amer. 
J. Physiol., 1924, 68, 144).—The fact that an extract of blood from 
a hypoglycemic rabbit may reduce the blood-sugar of a normal 
rabbit to a very low level, and the consistent rapid fall in blocd- 
sugar during the first } hr. after the administration of insulin 
suggest that the mechanism of the rapid disappearance of sugar 
from the blood is to be found in the blood itself. The reducing 
power of the blood of starved normal rabbits or dogs is only slightly 
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increased by hydrolysis with dilute sulphuric acid or trypsin. If 
the starved animals have been rendered hypoglycemic with insulin, 


hydrolysis of the blood causes a pronounced rise in mores = 


Glycolysis in Vitro. S. Morcuuis and O. Barxus (J. Biol. 
Chem., 1925, 65, 1—5).—The disappearance of dextrose from blood 
kept under aseptic conditions in vitro is accompanied by an accumu- 
lation of lactic acid, and differs in this respect from the hypoglycemia 
induced by insulin. The inorganic phosphorus of the blood remains 
unchanged during glycolysis unless hemolysis occurs, when it 
increases in amount. C. R. H. 


Glycolysis. H. J. Joun (Ann. Clin. Med., 1925, 3, 667— 
696).—Uniform glycolysis takes place in blood in vitro; it is less 
in diabetic than in normal blood, and is also less at 0° than at the 
ordinary temperature. CHEMICAL ABSTRACTS. 


Determination of Uric Acid in Blood. M. DELAVILLE and 
C. M. Jonzs (Bull. Soc. Chim. biol., 1925, '7, 785—796).—The total 
uric acid is determined after hydrolysis with dilute sulphuric acid, 
and ultra-filtration, the uric acid being determined colorimetrically 
in the ultra-filtrate. It is thus shown that the usual method of 
determination on the protein-free filtrate gives low results, some of 
the uric acid being carried down by the precipitated proteins. A 
critical study of the colorimetric method of Folin and Denis reveals 
the fact that the theoretical direct proportionality between dilution 
and depth of liquid required to give a certain colour does not hold 
when the solutions are only slightly alkaline (sodium carbonate). 
Under these conditions, the observed points fall on a straight line 
which does not pass through the origin. An equation is given, 
applicable to solutions containing 30—200 mg. of uric 


Presence of Isoagglutinins in the Blood of Dogs. E. I. 
McEnzry, A. C. Ivy, and C. E. Pecnous (Amer. J. Physiol., 1924, 
68, 133—134).—Isoagglutinins are present in the blood of dogs. 
The results of a large number of experiments were such that blood 
groups could not be formed. A. A. E. 


Artificial Production of Autohemolysin. M. Nanza (Deut. 
med. Woch., 1925, 51, 594595; from Chem. Zentr., 1925, i, 2705).— 
After injection of Fossmann’s antigen, an emulsion of guinea-pig’s 
kidneys, into syphilitic rabbits a marked formation of autohe- 
molysin occurs. It is found that the same effect can be obtained 
with healthy animals. The autohemolysin appears generally 
5 to 6 days after injection and disappears after 1 to 3 weeks. Auto- 
hemolysin thus produced is inactivated by warming for 30 mins. 
at 50°, and is not reactivated by addition of normal rabbit or 
guinea-pig serum. It consists probably of amboceptor and comple- 
ment, and, as is the case with the autohemolysin of hemoglobin- 
uria, requires a low temperature for its combination with red 
corpuscles. Hzmolysis takes place in vivo if the temperature is 
lowered. G. W. R. 
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Nature of the Specific Hemolysins. F. Kioprstockx (Deut. 
med. Woch., 1925, 51, 592—593; from Chem. Zentr., 1925, ii, 55).— 
Hemolysins may be adsorbed and elutriated by the methods which 
are applicable to enzymes. Hemolysins therefore are either 
dissolved colloidal particles with an amphoteric charge or they are 
deposited on the accompanying material with amphoteric charge. 
The adsorption of hemolysin is not a simple protein ene 


Hemolytic Action of Ammonium Salts. M. H. Jacoss 
(Amer. J. Physiol., 1924, 68, 134—135).—Neither the osmotic theory 
nor the theory that the effect is due to free ammonia is adequate 
to explain the hemolytic action of ammonium salts. It is assumed 
that the corpuscles are relatively impermeable to ammonium ions as 
well as to the other cations, but are freely permeable to anions and 
to ammonium hydroxide or ammonia molecules. A. A. E. 


Precipitin Reaction of Thyroglobulin. L. HExkTorNn and 
K. ScuutHor (Proc. Nat. Acad. Sci., 1925, 14, 481—484).— 
Thyroglobulin precipitins are specific for thyroglobulin, but not 
consistently species-specific. Thyroglobulin may occur in the 
lymph, blood, and the colloid material of the thyroid. Rabbits 
produce precipitin for rabbit thyroglobulin. Exophthalmic goitrous 
glands appear to yield the same thyroglobulin as normal glands. 

H. J.C. 


Pathological Increase in Globulin (in Blood). Relation- 
ship between Decomposition of Hemoglobin and Increase 
in Globulin. G. C. Rrymann (Z. Immunit., 1924, i, 44, 209— 
301; from Chem. Zentr., 1925, i, 2705—2706).—During immunis- 
ation against diphtheria in horses, decrease in the hemoglobin content 
and the number of red corpuscles in the blood sets in, together with 
the formation of antitoxin in most cases. This is followed first by 
an increase in fibrinogen and then in globulin. The connexion 
between decomposition of red corpuscles and increase in globulin 
appears to exist even in normal horses. The loss of red corpuscles 
during immunisation must be compensated by increased formation, 
since in the later stages the decrease becomes less. The formation 
of globulin is greatest in the later stages, but as a rule finally 
decreases. There is often a decrease in fibrinogen accompanied by 
increase in hemoglobin and red corpuscles during this stage, a 
circumstance which may be due to the weakening of the function 
of the liver. Similar results were obtained with goats, using 
staphylolysin and pyrodin. From theoretical considerations, it is 
supposed that globin is one of the sources of globulin. In the 
hemolysis of total blood, spontaneously or by dilution, there is the 
same displacement of the protein fractions as in immunisation, 7.e., 
increase in the fraction precipitable with the globulins and fibrinogen 
and decrease in the albumin. G. W. R. 


Blood of the Seal. M. Suzuki (Jap. J. Med. Sci., 1925, 14, 
71—72).—The nitrogen partition of two specimens of blood is given. 
H. D. K. 


f 

A. C. 


i. 1346 ABSTRACTS OF CHEMICAL PAPERS, 


Removal of Proteins from Body Fluids with Colloidal 
Ferric Hydroxide. Indirect Determination of Proteins in 
Cerebro-spinal Fluid etc. H. WunscnenporrF (Bull. Soc. 
Chim. biol., 1925, '7, 768—777, 778—784).—A modification of the 
. Michaelis method of precipitating proteins with colloidal ferric 
hydroxide is described which is stated to give filtrates entirely free 
from protein: To 2 c.c. of the clear, centrifuged serum or other 
organic fluid, diluted with 20c.c. of water, are added drop by drop, 
with continual shaking, 15 c.c. of a specially prepared colloidal 
ferric hydroxide. If the fluid contains hemoglobin, 0-1 g. of 
powdered potassium sulphate should also be added. After keep- 
ing for 15 mins., the liquid is filtered, the first portion of the filtrate 
being returned to the filter. The filtrate is slightly acid, py 6—6-5. 

The nitrogen content of the original fluid, and of the protein-free 
filtrate as obtained above, is determined, and the difference calcu- 
lated as protein. The nitrogen is determined as follows: 1 c.c. of 
the fluid is digested with 0-5 c.c. of concentrated sulphuric acid and 
0-5 c.c. of 0-5°%% copper sulphate solution until all organic matter 
has been destroyed. After cooling, the ammonia is determined by 
means of Nessler’s reagent. H. P. M. 


Purification of Heparin and its Presence in Blood. W. H. 
Howe. (Amer. J. Physiol., 1925, '71, 553—562).—Heparin gives 
no reactions for protein, sulphur, or phosphorus; it is not precipit- 
ated by acids, phosphotungstic acid, or salts of most of the heavy 
metals. It contains 27% of nitrogen and gives a positive Molisch 
carbohydrate reaction. It is not an antithrombin, but when added 
to blood it causes the formation of antithrombin by reaction with a 
thermolabile constituent of the plasma. Heparin is present in 
normal blood-plasma; injection of peptone into dogs greatly 
increases the amount. Heparin apparently constitutes the inhibi- 
tory factor which preserves the fluidity of circulating blood. ‘ie 

A. A. E. 


Biochemistry of the Fats. W. R. Bioor (Chem. Reviews, 
1925, 2, 2483—300). 


Cholesterol Content of the Testicles and Suprarenals. 
C. J. Paruon and V. Marza (Compt. rend. Soc. Biol., 1925, 92, 
727—729; from Chem Zenir., 1925, ii, 54).—Chiefly birds were 
investigated. The cholesterol content of the suprarenals ranged 
from 12 to 14 g. per kg., that of the testicles from 2 to 5-5 g. The 
amount appears to be influenced by the time of the year. A.C. 


New Cerebroside. E. Kienxk (Z. physiol. Chem., 1925, 145, 
244—260).—A new cerebroside, similar to kerasin, for which the 
name “ nervone”’ is suggested, has been obtained from the light 
petroleum extract of human and ox brain. The kephalin is first 
removed by addition of alcohol and decantation, and the “ nervone ” 
precipitated by lead acetate in alcohol, after removal of the light 
petroleum. The precipitate is suspended in boiling alcohol, the lead 
removed by hydrogen sulphide, and the precipitate obtained after 
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cooling the filtrate to 0° is freed from phosphatides by extracting 
with acid acetone and dissolving the residue in warm chloroform— 
methyl alcohol. On cooling, a precipitate is obtained, from which 
the last traces of phosphorus are removed with cadmium acetate 
in hot methyl alcohol. After removal of the cadmium, a white 
precipitate separates on cooling. This is further separated from 
traces of cerebrone and kerasin by fractional precipitation from warm 
methyl alcohol, and then from 1:2 chloroform—methyl alcohol, 
by which process the iodine value is raised from 52 to 60. 

The purified substance crystallises in rosettes, probable formula 
Cy,HgO,N, m. p. 180°, [«]if—4-33°. It is decomposed by boiling 
with sulphuric acid in methyl alcohol into sphingosine, galactose, 
and a new unsaturated acid, probable formula C,,H,,0,, m. p. 41°, 
iodine value 66-3. H. P.M 


Chemistry of the Oviduct of the Hen. G. D. Buckner, 
J. H. Marti, and A. M. Peter (Amer. J. Physiol., 1925, 71, 349— 
354).—The calcium deposited as egg shell appears not to be associated 
with the phosphorus of the oviduct, but comes to the uterus in the 
blood-stream in another form. A. A. E. 


Conversion Products of the Pigments of Flesh and Blood. 
IV. Production of Porphyrins in Flesh. V. Hzmo- 
chromogens and Hzematins Derived from Putrefied Flesh 
and Blood, and the Related Porphyrins. O. Scuumm (Z. 
physiol. Chem., 1925, 147, 184—220; 221—247).—IV. From fresh 
ox-flesh and ox-heart a chloroform-soluble porphyrin may be 
separated in very small quantities; this appears to be identical 
with the chloroform-soluble «-porphyroidin previously described. 
(Coproporphyrin has not been detected.) The yield of this sub- 
stance in these circumstances is markedly increased if the tissue is 
allowed to undergo spontaneous putrefaction at 15°. Two por- 
phyrins were present in certain of the experiments in which meat 
was allowed to putrefy at 37°, viz., the first-mentioned, chloroform- 
soluble pigment, and a second allied to, if not identical with, 
coproporphyrin. The latter pigment is also similar to meso- 
porphyrin and hemoporphyrin.” When putrefied meat is treated 
with excess of fuming hydrochloric acid, a mixture of various 
porphyrins is produced. Together with the two pigments just 
mentioned is a third, a chloroform-soluble porphyrin, different from 
Nencki’s hematoporphyrin and neither mesoporphyrin nor copro- 
porphyrin. The identification of small quantities of coproporphyrin 
in tissues is rendered more difficult by the fact that a closely related 
blood pigment which is very similar to coproporphyrin in its reac- 
tions, but which has a slightly different absorption spectrum, is 
usually present also. 

V. The following hematins are obtained by putrefaction of flesh 
or blood : (1) «-hematin, (2) a hematin which resembles the iron 
derivative of Nencki’s hematoporphyrin, (3) a hematin which 
corresponds spectroscopically with the iron derivative of meso- 


porphyrin or coproporphyrin, (4) a hitherto unknown pigment 
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. allied to hematin which, on removal of the iron, gives a spectrum 
closely allied to that of heemoporphyrin or etnies a 


Nitrogen Distribution and Percentages of Some Amino- 
acids in the Muscle of the Shrimp, Peneus setiferus (L.). 
D. B. Jonss, O. Moetxer, and C. E. F. 'ERSDORFF (J. Biol. Chem., 
1925, 65, 59 —66) .—The air-dried fat-free muscle of the shrimp has 
amide nitrogen 8-13, humin nitrogen 1:29% of the total nitrogen; 
it contains cystine 1- 75, arginine 10-24, lysine 7-60, histidine 3-78, 
tryptophan 1-21, tyrosine 4-88, aspartic acid 6- 98, and glutamic 
acid 15-0%. The figures show a general similarity to those obtained 
similarly for the muscle of the scallop. C. R. H. 


Cetacea. IX. Serological Investigation of the Biological 
Relationship of Various Types of Whale. N. Fuse (Jap. J. 
Med. Sci., 1925, 1, 1—4).—Both precipitin and fixation of comple- 
ment reactions indicate that the three types of whale investigated 
[sperm whale, fin-back whale, and rorqual (Balenoptera borealis)| 
are closely related to one another. H. D. K. 


Cetacea. X. Synovial Fluid of Whales. N. Fuser (Jap. 
J. Med. Sci., 1925, 1, 5—9).—Some physical and chemical properties 
of whale’s synovial fluid are recorded. It is less dense than that of 
mammals, has pg about 7-75, and contains mucin. H. D. K. 


Cetacea. XI. Physiological Significance of the Compart- 
ments in the Stomach of the Whale. M. Takata (Jap. J. 
Med. Sci., 1925, 1, 11—13).—The chemical composition and enzyme 
content of the gastric mucosa in the various stomachs of the rorqual 
leads to the following conclusions. The first stomach is an organ 
for temporary storage, analogous to the crop of the bird. The 
second stomach has similar functions to those of the fundus region 
in the stomachs of other mammals, producing a secretion rich in 
pepsin. The third stomach probably behaves like the pyloric region 
in other animals, secreting hydrochloric acid but little pepsin. The 
third stomach is well developed, and appears to play an important 
part in digestion, possibly in the digestion of fat. HB: D: &. 


Cetacea. XII. Physico-chemical Properties of the Urine 
of the Rorqual. 8S. Mormuvra (Jap. J. Med. Sci., 1925, 1, 25— 
27).—The specific gravity, electrical conductivity, pu, and surface 
tension of the urine of three male and four female whales have been 
determined. The values are similar to those found for human 
urine. H. D. K. 


Cetacea. XIII. Contents of Genital Cysts. Composition 
of Fluid Found inthe Uterus. K. Oxazax1 (Jap. J. Med. Sci., 
1925, 1, 29—30).—Preliminary experiments. H. D. K. 


Cetacea. XIV. Nature and Constitution of Ambergris. 
M. Suzuxi (Jap. J. Med. Sci., 1925, 1, 31—42).—A red pigment, 
allied to the porphyrins, is present in a specimen of ambergris 
found in the intestine of a whale. The salt content of ambergris is 
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small, being mainly calcium and phosphate. The portion of the 
ethereal solution of ambergris which is insoluble in methyl alcohol 
appears to be a single substance, ambrain, C.,H,,0, m. p. 83°; 

solution in 99% alcohol dextrorotatory. Ambrain may be reduced, 
taking up four atoms of hydrogen per mol. 

Ambrain gives colour reactions with certain of the reagents used 
for cholesterol, but does not combine with digitonin. It appears to 
be either a sterol or a sterol derivative. Twenty-five % of the 
original ambergris is ambrain. Ambrain is not found in the normal 
intestinal contents of the whale. H. D. K. 


Cetacea. XV. Composition of the Blood of the Fin-back 
Whale. Y. Oxanara (Jap. J. Med. Sci., 1925, 1, 43—47).— 
The nitrogenous constituents, fat, sterol, and phosphatide, sugar and 
salts of the blood have been determined quantitatively. The blood 
has a high sodium chloride content, but is otherwise similar to the 
blood of other mammals. H. D. K. 


Cetacea. XVI. Whale’s Flesh. M. Suzuxr (Jap. J. Med. 
Sci., 1925, 1, 49—50).—Preliminary observations. H. D. K. 


Cetacea. XVII. Peritoneal Fluid. N. Fusr (Jap. J. Med. 
Sci., 1925, 1, 51—53).—The chemical composition of a specimen 
of whale’s peritoneal fluid has been determined. H. D. K. 


Cetacea. XVIII. Sugar Content of the Blood. Y. Masv- 
mizu (Jap. J. Med. Sci., 1925, 1, 55—60).—The sugar content of 
whale’s blood (taken an average of 9—12 hrs. after the death of 
the animal killed by the usual painful process), determined by several 
methods, is found to be higher than that of land animals. H. D. K. 


Cetacea. XIX. Composition of Tendon and Sclera. 

aration of d-c-Aminobutyric Acid from Sclera Protein. 

§. Ormawa (Jap. J. Med. Sci., 1925, 1, 61—67).—The protein of the 

sclera contains a larger amount of monoamino-acids than tendon 

— and a smaller amount of diamino-acids. d-«-Amino- 

utyric acid is present in the sclera protein in fairly large 
quantities. H. D. K. 


Cetacea. XX. Composition of the Urine in the Del- 
phinide. M. Suzuxi (Jap. J. Med. Sci., 1925, 1, 69—70).— 
The specific gravity, cryoscopic constant, nitrogen partition, and 
chloride have been determined in three cases. H. D. K. 


Cetacea. XXI. Enzymes of the Pancreas. M. Takata 
(Jap. J. Med. Sci., 1925, 1, 73—89).—Although various methods of 
extraction of the whale’s pancreas have been tried, none has 
= an active amylase. The gland contains a 


Cetacea. XXII. Cartilage. S. Orkawa (Jap. J. Med. Scei., 
1925, 41, 91—95).—Determination of preformed chondroitin- 
sulphuric acid, analysis of chondromucoid (nitrogen distribution 
in seven groups), and analysis of gelatin from whale’s cartilage all 
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indicate that this tissue is similar in composition to cartilage of 
land mammals. H. D. K. 


Cetacea. XXIII. Amniotic Fluid of the Sperm Whale. 
M. Suzuxi (Jap. J. Med. Sci., 1925, 14, 97—101).—The cryoscopic 
constant, nitrogen partition, sugar, lactic acid, fat, and ash have been 
determined in this fluid, of d*6 1-013. The sugar appears to be 
exclusively levulose. H. D. K. 


Direct Precipitation of Calcium in Cow’s Milk. C. §. 
ROTHWELL (J. Biol. Chem., 1925, 65, 129—133).—Calcium may be 
directly precipitated from diluted cow’s milk by the addition of 
ammonium oxalate and then determined by the method of Kramer 
and Tisdall (A., 1921, ii, 595). This procedure is not applicable to 
human milk. C. R. H. 


Comparative Biochemistry of Urine. N. Fusrt (Jap. J. 
Med. Sci., 1925, 1, 103—110).—The urines of the following wild 
mammals have been analysed : weasel, marten, tiger, leopard, hyena, 
bat, and also the liquid portion of the excrement of the python. 
The urine of the weasel, although sugar-free, is always definitely 
dextrorotatory. Bats’ urine contains less urea nitrogen and more 
creatinine nitrogen than that of carnivorous animals. The liquid 
excreted by the python, although acid in reaction, contains 40% 
of its nitrogen as ammonia. Detailed protocols are to a 


Urine Analysis. D. Raquret and M. Pacer (Ann. Chim. 
analyt., 1925, [ii], 7, 258).—A sample of urine, normal in chlorides, 
phosphates, and urea, was found to contain 1-84 g. of purine bases 
per litre, or three times the normal quantity, using the Haycraft- 
Denigés method of determination. The abnormality was found 
to be due to the presence of iodide in the urine, and after preliminary 
precipitation of this salt a normal result was obtained. LIodides, 
bromides, sulphides, theobromine, and probably homogentisic acid 
will all react with the ammoniacal silver magnesium mixture used 
in this method, and increase the apparent total of uric = aa 


Loss of Bases in Diuresis and its Effect on the Alkali 
Reserve of the Blood. B. M. Henprix and D. B. Catvin (J. 
Biol. Chem., 1925, 65, 197—214).—Diuresis induced in dogs by 
intravenous injections of hypertonic salt solutions caused a loss 
from the body of bases which were excreted in the form of phosphates 
and the salts of organic acids; as a result of this loss of base there 
was a fall in the alkali reserve of the blood. C. R. H. 


Organic Bases in Urine. J. Herter (Z. physiol. Chem., 1925, 
145, 290—294).—Treatment of 40 litres of urine by the mercury 
method failed to reveal the presence of any carnosine, but a small 
quantity of a crystalline, levorotatory substance, which appeared 
to be histidine, was obtained. H. P. M. 


Melanin and its Detection in Urine. Avurrecut (Pharm. 
Ztg., 1925, 70, 1161—1162).—Melanin occurs in urine, sometimes 
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free, and sometimes in the form of melanogen, which gives melanin 
on oxidation. The method of detection is given as follows: the 
urine is filtered and diluted, and first examined spectroscopically 
for blood pigments. Excessive amounts of urobilinogen are removed 
by extraction with ethyl acetate after acidifying with acetic acid. 
On subsequent addition of chlorine water or hydrogen peroxide, 
a dark brown coloration or precipitate is produced, soluble in chloro- 
form, giving a blue or violet solution. A brown coloration insoluble 
in chloroform is given by other substances (unknown) in certain 
abnormal urines. An alkaptonuric urine can be distinguished by 
its power to reduce Fehling’s solution, although not re 


Determination of Urobilin in Urine and Feces. Réle of 
the Liver in Excretion of Urobilin. J. G. F. van SPENGLER 
(Dissert., Leyden, 1924; from Chem. Zentr., 1925, i, 2716).—Since the 
portal blood of young calves and rabbits contains more urobilin 
than the blood in other parts of the circulation, the formation of 
urobilin by the intestine is indicated. It can, however, be formed 
in other organs. Pathological urobilinuria indicates derangement 
of the liver. The normal amount of urobilin excreted daily in the 
urine is 3 mg.; in the feces, 100—150 mg. (maximum 200 mg.). 
The ratio of partition of the urobilin between the urine and the 
feces is not greater than 1:50. This ratio is changed in pathological 
conditions. G. W. R. 


Determination of Urobilin and Urobilinogen in Urine and 
Feces. A.J. L. TERWEN (Dissert., Amsterdam, 1924 ; from Chem. 
Zentr., 1925, i, 2716).—Pure urobilin has not hitherto been isolated. 
The bacterial reduction of urobilin to urobilinogen is untrust- 
worthy, since urobilin cannot be again obtained from the product 
of reduction. Nascent ferrous hydroxide, or magnesium powder 
activated with 0-1% of mercuric chloride may be used for this 
reduction. The medium should be slightly alkaline. Urobilinogen 
may be extracted from the feces by light petroleum, which does 
not dissolve any pigment. For quantitative purposes, ether is a 
better solvent. By reduction of the filtrate from urine or feces 
rich in urobilin and subsequent extraction with light petroleum, 
urobilin was obtained as a non-hygroscopic, amorphous substance, 
m. p. 99°. At 45°, the colour changes from orange-red to black 
with decrease in volume. The empirical formula is C,H,,ON,, and 
the mol. wt. 758( 2). G. W.R. 


Characterisation of Hematoporphyrin and Urobilin in 
Urine by Means of Wood's Light. A. Poricarp and A. LEULIER 
(Compt. rend. Soc. Biol., 1924, 91, 1422—1423; from Chem. Zentr., 
1925, ii, 78).—Fluoroscopy by means of Wood’s light (light from 
the mercury arc filtered through a nickel screen) is more sensitive 
than ordinary spectroscopy. The hzematoporphyrin must be 
extracted from the urine, since the latter gives a weak blue 
fluorescence. A. C. 
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Dehydration following Pyloric Obstruction. J. L. Gampiz 
and 8. G. Ross (J. Clin. Invest., 1925, 1, 403—423).—The chief 
factor in dehydration is loss of sodium ions. Repair is effected by 
introduction of sodium ions, as sodium chloride, and water, the 
excess of sodium ions being excreted as hydrogen carbonate, whereby 
chloride ions are saved for the body fluids. Water alone or ammon. 
ium chloride is ineffective. CHEMICAL ABSTRACTS. 


Concentrations of Inorganic Substances in Blood-serum 
and Spinal Fluid. B. Hamiztron (J. Biol. Chem., 1925, 65, 101— 
115).—The concentrations of the inorganic constituents of the 
blood-serum and cerebro-spinal fluid were normal in cases of epilepsy. 
A comparison of the ratios of individual ions in the two fluids in 
these and other cases indicated a constant relationship except in the 
case of bicarbonate. Differences in the ratios of individual ions were 
found, however, which were outside the limits of experimental error, 
so that the distribution of these ions between the two fluids could 
not be explained on the basis of Donnan’s theory of membrane 
equilibria. C. R. H. 


Glycolysis in Vivo with Normal and Depancreatised Dogs. 
Action of Insulin. I. I. Nrrzzscu and I. Caparivu (Compt. rend. 
Soc. Biol., 1925, 92, 298—300; from Chem. Zentr., 1925, ij, 52).— 
Whilst Thomas found the behaviour of the blood of a diabetic 
animal unaltered with regard to glycolysis by the addition of insulin 
in vitro, the power of glycolysis which is almost entirely lost by 
living depancreatised animals is restored by insulin. A.C 


Rate of Excretion of Ingested Sugars in Phloridzin 
Diabetes. H. J. Dever, jun., and W. H. CuHamsers (J. Biol. 
Chem., 1925, 65, 7—20).—After administration of various sugars to 
fasting phloridzinised dogs, the extra dextrose excreted in the 
urine was equivalent to 100% of the ingested sugar in the case of 
levulose and to 88% in the case of galactose, the greater part of 
the excretion taking place in the first 5 hrs.; in the case of lactose, 
the extra dextrose excreted amounted to only 50% in 12 hrs. m 

C. R. H. 


Animal Calorimetry. XXX. Metabolism of Glycerol in 
Phloridzin Diabetes. W.H. CHamsBers and H. J. DEUEL, jun. 
(J. Biol. Chem., 1925, 65, 21—29).—After administration of glycerol 
to phloridzinised dogs amounts of extra dextrose were excreted in 
the urine which were equivalent to from 55% to 98% of the glycerol 
taken; the respiratory quotient showed a slight fall, which could be 
accounted for by the conversion of glycerol into dextrose and did 
not indicate the general oxidation of either of these two ——— 

C. R. H. 


Blood-sugar Time Curves: mag Ingestion of Di- 


hydroxyacetone. I. M. RaxsitnowrtcH (J. Biol. Chem., 19235, 
65, 55—58).—The administration to a diabetic individual of 
dihydroxyacetone in amount equivalent to the individual’s tolerance 
to carbohydrate is followed by a diminution of the blood-sugar; 
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dihydroxyacetone, therefore, is not only more easily tolerated by the 
diabetic than dextrose, but has an actual insulin-like action on the 
general carbohydrate metabolism. C. R. H. 


Physiological Ontogeny. A. Chicken Embryos. II. 
Catabolism. Chemical Changes in Fertile Eggs during 
Incubation. H. A. Murray (J. Gen. Physiol., 1925, 9, 1—37).— 
The loss of water by eggs during incubation is chiefly a function 
of the humidity of the surrounding atmosphere and depends to a 
much smaller extent on the thickness and area of the shell, atmo- 
spheric temperature, and heat produced by the embryo. The loss 
of weight by the shell is greatest during the later stages of incubation. 
There is close agreement between the amount of expired carbon 
dioxide and that which would arise from the amount of fat oxidised 
during incubation; the disappearance of the fat accounts for 98% 
of the weight of solids lost by the egg. H. J.C. 


Excretion of Carbon Dioxide by Frog Nerve. G. H. 
ParKER (J. Gen. Physiol., 1925, 8, 21—31; cf. this vol., i, 849).— 
Quiescent sciatic nerve of the frog, Rana grylio, Stejneger, discharges 
carbon dioxide at the average rate of 0-00876 mg. per g. of nerve 
per min. If allowance is made for the connective-tissue present in 
the nerve, which itself discharges carbon dioxide at the rate of 
0:0097 mg. per g. of tissue per min., the output of carbon dioxide 
from the strictly nervous components is 0-008 mg. per g. of nerve 
permin. Stimulation of the nerve results in an increase of approxim- 
ately 14% in the carbon dioxide output, or, when allowance is 
made for the connective-tissue present, of approximately 16%. 
Stimulation of boiled, blocked, or degenerated nerve or of connective- 
tissue results in no such increase. W. O. K. 


Metabolism of Ammonium Salts and of Urea in Man. 
E. F. Apotex (Amer. J. Physiol., 1925, 71, 355—361).—The author 
gives curves indicating the rate of elimination of various dissolved 
substances at various times after their ingestion. The form in 
which ingested ammonia-nitrogen is eliminated does not depend 
on whether it was ingested as ammonia or as urea, but on the acid— 
base equilibrium in the body. A. A. E. 


Relationship of Arachidonic Acid to Saturated Fatty Acids 
in Metabolism. L. G. Wesson (J. Biol. Chem., 1925, 65, 235— 
250).—On addition of bromine in excess to an ether extract of tissue, 
keeping in the cold for 2 days, and digesting the precipitate over- 
night with concentrated hydrochloric acid at 40°, an insoluble 
residue of octabromoarachidonic acid is obtained. Determined 
in this way, the content of arachidonic acid in the tissues of the 
whole rat was 0-075%; the figure was slightly reduced in rats on a 
diet deficient in ether-soluble substances ; it was increased by feeding 
cod-liver oil, in the condition of beri-beri, after administration of 
phloridzin, and during that period of fasting when the stores of 
glycogen are exhausted, but those of fat still available. The 
increases were always more noticeable in the liver than in the whole 
tissues. The results indicate that arachidonic acid is essentially 
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an intermediate metabolic product of the higher fatty acids, and is 
not, as suggested by Hartley (A., 1909, ii, 597), derived from 
carbohydrates. C. R. H. 


thesis of Carbohydrates in the Muscle of Warm- 
blooded Animals. S. Jansson and H. Jost (Z. physiol. Chem., 
1925, 148, 41—61).—Resting muscle of warm-blooded animals 
absorbs small amounts of dextrose from the blood and returns to 
the circulation small amounts of lactic acid. If the amount of 
lactic acid in the blood be increased by infusion, absorption of it 
by the muscle increases. Immediately after stopping infusion, 
absorption stops, and a period of continuous washing out of lactic 
acid ensues, during which, however, the arterial content quickly 
sinks to normal. Since the kidney excretes but little lactic acid, 
it would appear that not the muscle, but more probably the liver, 
removes lactic acid from the circulation for use in the re-synthesis of 
carbohydrates. P. W. C. 


Metabolism of Galactose. II. Blood-sugar Curves. 
A. W. Rowz and J. CHANDLER (Endocrinology, 1924, 8, 803—831).— 
The threshold tolerance for galactose averages 40 g. in women and 
30 g. in men; any increased tolerance observed was not caused by a 
decreased rate of absorption. Hyperglycemia and melituria are 
regarded as independent phenomena. CHEMICAL ABSTRACTS. 


Metabolism of Sulphur. IX. Effect of Repeated Adminis- 
tration of Small Amounts of Cystine. H. B. Lewis (J. Biol. 
Chem., 1925, 65, 187—195).—Administration to rabbits of daily 
doses of 0-5—1 g. of cystine per kg. of body-weight caused an 
albuminuria, an increase in the urinary excretion of non-protein 
nitrogen, creatinine, and neutral sulphur, and an increase in the 
non-protein nitrogen of the blood. The increased urinary neutral 
sulphur did not represent cystine itself, but probably an intermediate 
oxidation product of the latter. C. R. H. 


Iron in Nutrition. I. Nutritional Anemia on Whole 
Milk Diets ; Utilisation of Inorganic Iron in Formation of 
Hemoglobin. E. B. Hart, H. C. A. ELVEHJEM, 
and J. Wappextt (J. Biol. Chem., 1925, 65, 67—80).—Young 
rabbits, if placed on a diet of whole cow’s milk containing 0-3% of 
sodium citrate, develop an anemia which ultimately proves fatal; 
the development of such an anzmia is not prevented by the addition 
of ferric oxide to the diet, but is prevented by the addition of 
cabbage, of ferric oxide together with an iron-free alcoholic extract 
of cabbage or of maize-meal, or by ferric oxide with iron-free 
chlorophyll. C. R. H. 


Effect of High and Low Protein Content on the Digestibility 
and Metabolism of Dairy Rations. A. E. Perkins and C. F. 
Monrokz (Ohio Sta. Bull., 1924, 376, 85—116).—High-protein 
rations are associated with increased intake and output of water 
of cows, and with storage of calcium; cows on low-protein rations 
excrete more calcium than they consume. CHEMICAL ABSTRACTS. 
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Distribution of Nitrogen in Urine of Ruminants. F. Roco- 
zinskI and M. StarzEevsKa (Bull. Inter. Acad. Polonaise, B, 1924, 
77—83).—When rations rich in protein are given to sheep, the 
increase in the nitrogen content of the urine is chiefly in the carb- 
amide fraction, and to a less extent in the hippuric acid fraction. 
The excretion of other nitrogenous substances, in particular uric 
acid and creatinine, is scarcely affected by increase in the protein 
intake. G. W. R. 


Effect of Administration of Sodium Nitrate on the Alkalinity 
of the Urine of a Ruminant. M. Srarzevsxa (Bull. Inter. Acad. 
Polonaise, B, 1924, 777—-782).—Sodium nitrate added at the rate 
of 14-7 g. daily to the ration of a sheep results in increased alkalinity 
of the urine. About 10% of the sodium administered is excreted 
as nitrate, the other 90% appearing as sodium eee 

. W. R. 


Is Living Protoplasm Permeable toIons? W. J. V. OsTER- 
HouT (J. Gen. Physiol., 1925, 8, 131—146).—When cells of Valonia 
macrophysa are immersed in sea-water containing hydrogen sulphide, 
no penetration of the sulphide ion into the cell sap appears to take 
place. The protoplasm appears to be permeable only to undis- 
sociated molecules, and not to ions, since the concentration of 
sulphur inside the cell corresponds with the concentration of undis- 
sociated hydrogen sulphide outside the cell, as determined by the 
vapour pressure of the hydrogen sulphide above the a « 


Electroendosmosis through Mammalian Serous Mem- 
branes. II. Comparison of the Hydrogen-ion Reversal 
Points with Acetate and with Citrate-Phosphate Buffers. 
8. Mupp (J. Gen. Physiol., 1925, 9, 73—79).—The hydrogen-ion 
reversal points (cf. this vol,, i, 468) of human, dog, and cat serous 
membranes are 0-25 of a pg unit higher for fat membranes and nearly 
0-5 of a py unit higher for lean membranes when the determinations 
are made with acetate buffer solutions than when made with citrate— 
phosphate buffer solutions. The reversal points are characteristic 
for membranes and for species. H. J.C. 


Relation between the Chemical Structure of Bile Acids 
and their Effects on Animal and Plant Tissues. D. I. Macur, 
A. Grottman, and O. R. Hynpman (Amer. J. Physiol., 1924, 68, 
141—142).—The depressant action of the bile acids for animal and 
plant protoplasm is attributed to the cholic acid component of the 
molecules.’ A.A. E. 


Effect of Excess of Calcium on the Skeleton. V. KoreEn- 
CHEVSKI (Brit. Med. J., 1923, 1, 802—804).—Excess of calcium in a 
diet otherwise normal and containing 8% of butter and 2% of cod- 
liver oil increased the calcification of the skeleton scarcely at all. 
With incomplete exhaustion of vitamin-A in rats, a diet containing 
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excess of calcium slightly increases the calcium content of the 
skeleton. CHEMICAL ABSTRACTS, 


Effect of Ultra-violet Light on Protein Metabolism. §, 
YosHIne (Strahlenther., 1924, 18, 201—211; from Chem. Zentr., 
1925, ii, 63—-64).—The positive nitrogen balance of irradiated dogs 
showed a slight rise when the exposure was short, changing to a 
negative balance on longer exposure. With increase in the positive 
balance, the excretion of amino-acids in the urine diminished 
somewhat. Longer periods of irradiation led to disturbance in the 
assimilation of nitrogenous substances in the intestine and to 
refusal of food. A.C. 


Effect of X-Rays on Cholesterol Content, Hydrogen-ion 
Concentration, Freezing-point Depression, and Surface Ten- 
sion of Blood. F. Kownricu and E. (Sirahlenther,, 
1924, 18, 263; from Chem. Zentr., 1925, i, 2704).—The cholesterol 
content and the hydrogen-ion concentration of pathological human 
blood are not affected by X-radiation, the surface tension of the 
blood is practically unaltered, but the freezing-point depression of 
the serum isincreased. X-Radiation of animals lowers the hydrogen- 
ion concentration and the surface tension, but has no effect on the 
cholesterol content of the blood. G. W. R. 


Perfuming and Flavouring Substances in Foods and Con- 
diments. I. Effect of Ethyl Acetate and other Substances 
on the Nitrogen Excretion of Normal Dogs and those with 
Greatly Reduced Thyroid Glands. A. G. Bytsma (Ber. staail. 
Gesundheitspflege, 1924, 696—746; from Chem. Zenir., 1925, ii, 
65).—Male and female animals with reduced thyroid glands under 
the influence of ethyl acetate showed an increased secretion of 
nitrogen in the urine; normal males also for the most part, but 
females showed a decrease. Amyl acetate and oil of cinnamon 
raise the nitrogen excretion of males. Coumarin has no a 
action. 


‘‘Dulcitol'’ as Artificial Sugar Substitute from the 
Hygienic Point of View. W. Uatow (Archiv Hyg., 1925, 95, 
89—100; from Chem. Zentr., 1925, ii, 99).—As opposed to saccharin, 
“ dulcitol” is not bactericidal. A 0-02% solution destroys small 
crustaceans and with 0-007% their propagation is arrested. It 
inhibits the action of enzymes—pepsin weakly, pancreatic lipase 
and diastase strongly. It is destroyed by weak alkalis (0-5—1-0%) 
and acids (N/8—N /4-sulphuric or phosphoric) with formation of 

roducts which convert oxyhemoglobin into methemoglobin. It 
ie been shown by means of colour reactions (red oxyazo, blue 
indophenol colours) that aminophenols are produced by the action 
of acids and alkalis on dulcitol, and to these the poisonous action 
of dulcitol on the blood is due. Aminophenols appear in the urine 
when dulcitol is introduced per os. Sickness, accompanied by 
methemoglobin in the blood, occurs when experimental animals 
are given 0-1 g./kg. daily. Accordingly, dulcitol should be pr 
hibited as injurious to health. A. C. 
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Effect of Yellow Phosphorus (on Rats) with Varying Mineral 
Nutrition. H. Bernnarpr and C. H. R. Rast (Klin. Woch., 
1925, 4, 758; from Chem. Zentr., 1925, i, 2706—2707).—Admin- 
istration of yellow phosphorus to white rats in sub-lethal doses 
results in rachitic changes in the bones, which are more marked in 
the case of rats receiving a diet low in calcium and phosphorus, 
when the ash content of the bones is decreased, the blood remaining 
normal. With rats normally fed, yellow phosphorus causes typical 
phosphorus sclerosis with increased ash content. Where an acid 
ration is given (addition of ammonium chloride), severe rachitic 
modifications are observed both with and without yellow phos- 
phorus, the ash content of the bones decreasing most in rats which 
do not receive yellow phosphorus. Rats receiving acid rations show 
severe derangement of the tubular apparatus of the kidneys. 

G. W. R. 


Lipin and Fat Metabolism of the Liver Cells of Fasting 
Animals and Animals Poisoned with Phosphorus. III. 
Course of the Fat-infiltration into Surviving Liver 
Tissue in Vitro. I. Saccnetto (Arch. Sci. med., 1923, 46, 74— 
96; from Chem. Zentr., 1925, ii, 63).—From experiments on sur- 
viving livers (dog), there is found to be a gradual increase in the 
lipins of fasting animals; those poisoned by phosphorus showed an 
accumulation of neutral fat in the peripheral zones and also an 
increase in the lipins before the setting in of autolysis. A. C. 


Toxicology of Hydrogen Sulphide. H. W. Haccarp (J. 
Ind. Hyg., 1925, 7, 113—121).—Hydrogen sulphide, which is 
nearly as toxic as cyanogen or hydrogen cyanide, is a non-cumu- 
lative poison. It is rapidly oxidised in the blood to non-toxic 
products. It does not combine with or alter the hemoglobin of 
the blood until the blood is completely reduced. Death may 
occur on inhalation of 0-09°%, hydrogen sulphide for less than 1 hr. ; 
death occurs instantly on inhalation of 0-18°, hydrogen sulphide. 

CHEMICAL ABSTRACTS. 


Intravenous Silver Therapy. III. Solubility of Silver 
Salts in Blood. K. von NEERGAARD (Arch. exp. Path. Pharm., 
1925, 108, 295—312; cf. this vol., i., 1212)—The maximum 
possible concentration of silver ions in an organic fluid (e.g., 
blood, serum) is determined, as in inorganic solutions, by the 
concentration of chlorine ions, and the solubility product for silver 
chloride. On addition of dissociated silver salts to blood, the con- 
centration of silver ions rises much more slowly than in an equiv- 


- alent solution of electrolytes only, most of the silver forming a 


complex with the serum-albumins. The evidence indicates that 
this is an adsorption complex, following the usual logarithmic 
adsorption law. These investigations were made with the silver 
electrode described in A., 1924, ii, 124. H. P. M. 


Enzyme Dialysis. O.WatrTeR (Bull. Acad. Sci. St. Pétersbourg, 
1917, [6], 1075—1088; from Chem. Zentr., 1925, ii, 44).—Collodion 
bags of any desired degree of permeability and diminished pressure 

VOL. CXXVIII. i. 36 
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in the outer solution are utilised. Using tryptase from yeast, 
a slight lowering of the activity of the solution (which might be 
caused by adsorption) was found after dialysis. The whole of 
the nitrogen capable of reacting with formaldehyde and 98-5% of 
the total nitrogen was removed. A. C. 


Temperature Coefficients of Enzymic Activity and Heat 
Destruction of Pancreatic and Malt Amylases. D. H. Coox 
(J. Biol. Chem., 1925, 65, 135—146).—At temperatures below that 
at which the rate of destruction of the enzyme becomes significant 
the rate of hydrolysis of starch by pancreatic or malt amylase is 
approximately doubled for every 10° rise in temperature. Pan- 
creatic amylase is completely inactivated by heating for 15 mins. 
at 50°, whilst malt amylase retains a small amount of activity 
after 30 mins. at 60°. It is suggested that the inactivation of the 
enzyme by heat may consist in the coagulation of a protein accom- 
panied by a hydrolysis. C. R. H. 


Malt Amylase. I. Determination of the Dextrin-forming 
and Saccharifying Action of Amylase. II. Influence of 
Different Experimental Conditions on the Action of Amylase. 
III. Influence of Adsorbents on the Dextrin-forming and 
Saccharifying Action of Amylase. IV. Influence of Caffeine 
and Aldehydes on the Dextrin-forming and Sac ifyi 
Action of Amylase. T. SaBatirscHKa and C. ScHvuttzeE (Fer- 
mentforsch., 1925, 8, 428—473).—I. An improved colorimetric 
method of determining dextrin, comparing the colour produced 
with iodine with that of a series of 18 standard colours, is used. 
Maltose is determined by an extension of Willstaitter and Schudel’s 
hypoiodite method for dextrose (Ber., 1918, 51, 780). 

TL Neither filtration nor 24 hrs’. keeping has any effect on the 
activity of amylase solutions. 

III. Dextrin and maltose formation from starch are considered 
not to be brought about by two separate constituents of malt 
amylase, since these functions are affected equally by partial 
adsorption of the enzyme by different adsorbents. When amylase 
is completely removed from solution by adsorption, the dextro- 
rotation of the solution remains unchanged. Amylase is therefore 
optically inactive. 

IV. Caffeine in concentrations up to 0-3%, and sulphonal up 
to 0-06% have no action on amylase. Formaldehyde activates 
slightly up to 0-02%, inhibits above 0-06%. Acetaldehyde and 
propaldehyde inhibit above 0-06%. No differential action with 
regard to dextrin and maltose formation was observed. E. C. 8. 

Decomposition of Arginine in Lupinus luteus by means of 

es. O. WALTER (Bull. Acad. Sci. St. Pétersbourg, 1917, [6], 
1071—1074; from Chem. Zentr., 1925, ii, 44).—In an attempt to 
determine the arginine in Lupinus luteus by the Schultz method 
(A., 1899, i, 107) the author omitted to dry the material before 
preparing the aqueous extract. No arginine was found, since the 
amount of time taken in preparing the extract was sufficient for 
the enzyme to decompose the whole of the arginine. A. C 
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Invertase. X. R. Wuustirrer, K. ScHNEIDER, and E. 
Bamann (Z. physiol. Chem., 1925, 147, 248—274).—Special fer- 
mentation methods previously described (see this vol., i, 1214) 
have been used to prepare a yeast of high invertase content, from 
which by fractional autolysis, followed by dialysis, an invertase 
preparation of very high activity has been obtained, associated 
with far smaller quantities of accompanying substance—yeast gum 
or peptide—than in any previous preparation. The invertase is 
further purified by a single adsorption on kaolin, yielding a product 
of high activity which is more stable than the previous very active 
preparations. Repeating the adsorption does not increase the 
purity of the product. H. D. K. 


Enzymic Hydrolysis of Glucosides. £-Glucosidase of 
Emulsin. K. JosEpuHson (Z. physiol. Chem., 1925, 147, 1—154). 
—The kinetics of the hydrolysis of the four §-glucosides, salicin, 
helicin, 8-methylglucoside, and arbutin, by active specimens of 
emulsin prepared from almonds have been investigated. The 
dependence of the rate of hydrolysis on the acidity of the reaction 
medium is partly explained by the varying stability of the enzyme, 
and partly by the different rates of mutarotation of «- and 8-glucose 
at different hydrogen-ion concentrations (since «- and §-glucose 
do not retard hydrolysis to the same extent). A method has been 
worked out for the evaluation of the enzymic activity of an emulsin 
preparation. The activity—p, curves for the hydrolysis of the four 
glucosides show fairly sharp maxima between pg 4 and 5. For 
arbutin the optimum pg is about 4-1, for the other three glucosides, 
about 4-4. By calculation from the effect on the rate of hydrolysis 
of increasing concentration of the substrate, a value for the 
apparent dissociation or affinity constant of the enzyme-substrate 
complex has been derived. In one case, that of the salicin-emulsin 
complex, the effect of the acidity of the medium on the value of 
this constant has been followed. These results permit of the 
theoretical derivation of the activity—pg curve. 

Not only «- and £-glucose, but also the two similar metamerides 
of xylose inhibit the hydrolysis, each to a different extent. Galact- 
ose and arabinose are also inhibitory, but not so powerfully as 
dextrose or xylose, whilst levulose and disaccharides do not retard 
the hydrolysis at all. The inhibitory effect of alcohols seems to 
be compounded of two actions, one depending on the affinity of 
enzyme for alcohol, and the other on a retardation in the rate at 
which the enzyme-substrate complex decomposes. The dissociation 
constant of the enzyme-alcohol complex is calculated from con- 
siderations of these inhibitory effects. 

Salicin and arbutin are probably hydrolysed by the same enzyme. 

In the hydrolysis of glucosides by enzymes both components of 
the glucoside play a part in the formation of the enzyme-substrate 
complex. The question of the method of combination of enzyme 
with substrate, and that of the specificity of enzymes which hydrolyse 
certain di- and poly-saccharides, receive detailed discussion. 

H. D. K. 
362 
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Enzymic Synthesis of Glucosides. §-Glucosidase of Emul- 
sin. K. JoszepHson (Z. physiol. Chem., 1925, 147, 155—183).— 
The py of methyl alcohol—-water mixtures up to a concentration of 
40% of alcohol may be determined by the usual electrometric 
methods. The rate of synthesis is proportional to the amount of 
enzyme present. The activity—pg curve of the synthesis of 8-methyl- 
glucoside corresponds with the hydrolysis curve almost exactly. 

The effect of dextrose concentration on the rate of synthesis of 
8-methyl- and £-ethyl-glucoside again permits the calculation of 
the affinity constant of the sugar-enzyme complex. The constant 
is independent of the concentration and nature of the alcohol, and 
its value is very nearly equal to that determined by the methods 
described in the preceding abstract. The inhibitory effect of methyl 
alcohol on rate of synthesis is of the same order as the effect on 
hydrolysis. 

In the case of $-phenylglucoside, the point of equilibrium under 
the action of emulsin is very near complete hydrolysis. - 

* 


Laccase. V. Action of Hydrocyanic Acid. P. FLEevry 
(Bull. Soc. Chim. biol., 1925, 7, 797—805).—Hydrocyanic acid, 
under appropriate conditions, retards the oxidation of guaiacol 
by laccase in concentrations of 0-5 mg. per litre. With increasing 
concentrations the effect increases logarithmically. The toxic 
effect varies with the pg of the medium. In these respects, the 
action of hydrocyanic acid is similar to that of sodium chloride 
(this vol., i., 614). The retarding action of hydrocyanic acid, 
however, is most marked at the optimum pg for laccase, falling off 
as the reaction becomes either more acid or more alkaline. This 
behaviour is explained on the assumption that the hydrocyanic 
acid affects both the power of combination of the enzyme and the 
speed of the oxidative process, the action on the former being 
greatest on the acid side and on the latter on the alkaline side. 
The activity of the laccase is restored by removal of the hydrocyanic 
acid by aération. H. P. M. 


Enzyme Action. XXXIII. Lipase Actions of Extracts of 
the Whole Rat at Different Ages. K.G. Fatx, H. M. Noyes, 
and K. Suerura (J. Gen. Physiol., 1925, 8, 75—88; cf. A., 1924, 
i., 696; this vol., i, 471; J. Cancer Res., 1925, 9, 105—129).—- 
Various esters have been subjected to the action of extracts made 
of whole rats of various ages. It is found that whereas the esterase 
activity of an extract made from very young rats resembles that 
made from the Flexner—Jobling rat carcinoma or from several 
tumours of human origin, that made from adult rats is different, 
but the extracts made from the oldest rats again tend to revert to 
the embryonic type. Similar differences in action were not shown 
by protease preparations in their actions on several different 
proteins. W. O. K. 


Tryptic and Ereptic Activity of the Pancreas. E. WALD- 
scHMIDT-Lxitz and A. Hartrenreck (Z. physiol. Chem., 1925, 147, 
286—308).—Two proteolytic enzymes of the pancreas (extract of 
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the dried gland) have been separated from one another by the 
adsorption methods of Willstatter and Waldschmidt-Leitz. Trypsin 
is more basic than the pancreatic erepsin and is preferentially 
adsorbed by kaolin. Gelatin is used as substrate for the tryptic 
enzyme, leucylglycine for the ereptic component. The two enzymes 
seem to be definite distinguishable individuals, and not merely 
forms of the same enzymic substance reacting differently at different 
degrees of dispersion. The ereptic protease from the pancreas and 
the erepsin of the intestinal juice appear to be identical. Trypsin 
is more stable than pancreatic erepsin. H. D. K. 


Inactivation of Trypsin by X-Rays. H. Ciarxk and J. H. 
Norturop (J. Gen. Physiol., 1925, 9, 87—96).—The inactivation 
of trypsin solutions by X-rays increases with dilution and the 
reaction appears to be unimolecular. The inactivation is confined 
almost entirely to the free trypsin and seems to result from the 
electrical neutralisation of the trypsin ion. 


Peptidase Balance of Man and Animals. I. H. PFEIFFER 
and F. StanpENaTH (Fermentforsch., 1925, 8, 327—358).—The 
peptidase content of serum and urine is measured by the rate of 
hydrolysis of glvcyltryptophan. For any species the peptolytic 
index of the serum is constant within narrow limits. Only in 
human urine does peptidase occur to any appreciable extent. The 
peptolytic index of urine varies with age, being marked in the first 
weeks after birth, and again between 20 and 30 years. Daily 
variations are correlated with digestive activity. Morning urine 
has the highest index. Individual variations are due to varying 
permeability of the rectum, which is the principal source of the 
enzyme, a further source being destroyed cells of the body. 

E. C. S. 


Formation of Pigments. III. Fermentative Micro-detec- 
tion of 1-«-Amino-3 : 4-dihydroxyphenylpropionic Acid in 
the Presence of Tyrosine. Connexion between Constitution 
and Chromogenic Properties. H.ScumaLruss and H. WERNER 
(Fermentforsch., 1925, 8, 423—427; cf. A., 1924, i, 1263).—Pigment 
formation in the presence of hemolymph of the meal worm, Tenebrio 
molitor, F., takes place much more rapidly with 1l-«-amino-3 : 4- 
dihydroxyphenylpropionic acid than with tyrosine. This enables 
0-007 mg. of the former to be detected in the presence of 0-5 c.c. of 
saturated tyrosine solution. E. C. 8. 


Chemical Mechanism of the Principal Fermentations of 
— M. LemoieneE (Bull. Soc. chim., 1925, [iv], 37, 1089— 


Co-zymase. VII. H. von Ever and R. Nusson (Z. physiol. 
Chem., 1925, 148, 23—40).—When dextrose is fermented by means 
of dried yeast in phosphate solution of py 6-0—6-5, the velocity is 
constant for the first third of the reaction, but then falls away con- 
siderably, due to the union of co-enzyme probably with the proto- 
plasmic part of the yeast. Co-zymase is extracted only to a slight 
extent by washing from dried top yeast, but almost completely 
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from dried bottom yeast, and similar differences hold in respect to 
the phosphates. This confirms the experience of Euler and Myr. 
back (A., 1924, i, 248, 693, 918). Co-zymase is extracted, however, 
on boiling. The decarboxylation of pyruvic acid by dried bottom 
yeast H is investigated. P. W. C. 


Effect of Growth of Yeast on Galactose on the Ferment- 
ability of the Latter by the Former. II. E. ABDERHALDEN 
(Fermentforsch., 1925, 8, 474—478; cf. A., 1924, i, 1265).—The 
power of yeast to decompose galactose, once acquired, remains 
unaltered for a considerable time. It is unaffected by drying and 
passage through solutions of other carbohydrates, but may be 
diminished by secondary causes such as infection. E. C. S. 


Effect of Hydrogen Peroxide on certain Groups of Bacteria. 
Microbic Catalases. Autolytic Phenomena. G. PETROVANU 
(Compt. rend. Soc. Biol., 1925, 92, 459—460; from Chem. Zentr., 
1925, i, 2700).—Bouillon cultures of a large number of bacteria 
decompose hydrogen peroxide. Their behaviour in respect of 
clearing of the cultures (lysis) is different. Cholera vibrio, the 
microbes of typhoid, paratyphoid, and dysentery, Bacillus coli, 
B. anthracis, Metschnikoff vibrio, B. prodigiosus, and two different 
saprophytic organisms, all showed complete lysis with hydrogen 
peroxide. Staphylococci, B. pyocyaneus, B. proteus X,, diphtheria 
bacilli, and streptococci suffered partial lysis, whilst the bacilli of 
whooping cough and a saprophytic coccus showed no lysis. The 
cleared cultures can induce lysis in new cultures, and are remarkably 
specific. Heating at 60° destroys the ability to react with hydrogen 
peroxide. The catalase in living bacteria appears to be connected 
with the phenomenon of lysis. G. W. R. 


Production of Peroxide by Anaérobes in Presence of 
Oxygen. J. W. McLzop and J. Gorpon (J. Path. Bact., 1925, 
28, 147—-153)—F urther indirect evidence is adduced to show that 
hydrogen peroxide is formed in anaérobic cultures. Catalase 
cannot promote the growth of anaérobes in direct contact with air, 
but it raises the level of growth in a deep agar tube almost to the 
surface. CHEMICAL ABSTRACTS. 


Relations between the Reducing Powers of Bacteria and 
their Capacity for forming Peroxide. J. W. McLxop and 
J. Gorpon (J. Path. Bact., 1925, 28, 155—164).—The formation of 
hydrogen peroxide is a necessary consequence of bringing a reduci 
mechanism, e.g., by bacteria which produce nascent hydrogen an 
are free from catalase, into contact with oxygen. A parallelism 
exists between the reduction of glutathione, the solution of cystine, 
and the production of hydrogen peroxide by bacteria. 

CHEMICAL ABSTRACTS. 

Decomposition of Carnosine by Intestinal Bacteria, and 
its Relation to Autointoxication. J. Hrrsr (Z. physiol. Chem., 
1925, 145, 276—289).—Bacillus pyocyaneus was the only micro- 
organism investigated which was found to attack carnosine with 
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the formation of harmless fatty acids (acetic, butyric, etc.) and 
ammonia. No histamine could be detected. H. P. M 


Decomposition of Cholic Acid by Bacillus coli. K. Kazrro 
(Z. physiol. Chem., 1925, 145, 227—237).—Bacillus coli was grown 
in a medium containing cholic acid. After 60 days’ incubation 
at 37°, the mixture was made just acid to Congo-red and filtered. 
The ethyl acetate extract of the concentrated filtrate yielded 
an optically active substance, probable formula C,,H,,O3, m. p. 
183—184°, [«]}+40-09°, mol. wt. 270. It is insoluble in alkali, 
forms with digitonin an additive compound soluble in chloroform, 
insoluble in alcohol, and gives with sulphuric acid and acetic 
anhydride a brown colour. Chromic anhydride in glacial acetic 
acid removes six hydrogen atoms, to form a crystalline substance of 
m. p. 150—151°. H. P. M. 


Réle of Hydrogen-ion Concentration on the Development 
of Pigment in Fusaria. C. P. Srpreris (J. Agric. Res., 1925, 
30, 1011—1019).—-Development of pigment by Fusaria is mainly 
controlled by the hydrogen-ion concentration of the media. Prac- 
tically all the species examined developed pigment in dextrose 
solutions maintained at constant hydrogen-ion concentrations 
between py 3-5 and 5-5. When the pg was allowed to vary under 
the influence of the organism, pigment was produced at py values 
ranging from 3-0 to 7-5. The pigment developed may be retained 
within the cell or it may escape through the plasmatic membrane 
and cell-wall. Localisation of reaction may occur, since hydrogen 
and hydroxyl ions produced in the metabolism of the organism 
move very slowly in solid media. O. O. 


Accumulation of Dye in Nitella. M. Irwin (J. Gen. Physiol., 
1925, 8, 147—182; cf. ibid., 1922—1923, 5, 427).—When living cells 
of Nitella are placed in solutions of brilliant-cresyl-blue of varying 
concentrations but at a constant pg, the rate of accumulation of 
dye in the cell sap and also the concentration in it at equilibrium 
increases with increase in the concentration of dye in the external 
solution. The results are in harmony with the view that accumu- 
lation in the cell sap takes place as a result of the combination of 
the dye with some constituent of the sap. W. O. K. 


Choline as the Hormone of Peristalsis. VIII. Does 
Intestinal Choline Originate from the Suprarenal Bodies? 
IX. Inability of Isolated Intestinal Wall to Produce Choline. 
O. Girnvt (Pfliiger’s Archiv, 1925, 207, 464—468, 469—475; 
from Chem. Zentr., 1925, i, 2703; cf. Pfliiger’s Archiv, 1923, 195, 
390).—The choline content of the duodenum is not decreased by 
extirpation of both suprarenal bodies. 

After reduction of the choline content by prolonged washing with 
Tyrode solution, no determinable replacement in the isolated 
intestinal wall is observed. Choline does not result from the 
degeneration of the intestinal mucosa. G. W. R. 


j 

: 
] 


i. 1364 ABSTRACTS OF CHEMICAL PAPERS, 


Insulin and Cholesterol Metabolism. I. I. NirzEscu and 
I. Capartu (Compt. rend. Soc. Biol., 1925, 92, 296—298; from 
Chem. Zentr., 1925, ii, 52)—The power possessed by the lungs and 
liver to retain and destroy cholesterol is almost or entirely lost on 
depancreatisation, but is restored under the influence of here 


Lactic Acid Metabolism in Diabetes and the Effect of 
Insulin. J. A. and I. Lewicxr (Deut. med. Woch., 
1925, 51, 600—603 ; from Chem. Zentr., 1925, i, 2708).—The average 
content of lactic acid (in the blood) in both fasting diabetic and 
normal persons is 14-2—15-9 mg.%. The increase in lactic acid 
content after oral administration of sucrose is greater, sets in 
earlier, and persists longer in diabetic than in normal individuals. 
Administration of sugar together with injection of insulin causes 
in both cases hyperlactacidemia. Insulin alone administered to 
fasting men generally causes hypolactacidemia. G. W. R. 


Action of Pancreatic Extract of Acanthias vulgaris (Dog- 
fish) Compared with that of Beef Insulin. E. Ductovx and 
G. CorpDIER (Compt. rend., 1925, 181, 342—344).—The pancreatic 
extract of dog-fish lowers the blood-sugar concentration of guinea- 
pigs and rabbits when injected, the hypoglycemia being more 
marked when injections are made directly into the blood-stream. 
No relation was detected between the amount of extract injected 
and the fall in blood-sugar concentration, nor any relation between 
the latter and the weight of the animal. L. F. H. 


Active Extract from External Parathyroid Glands of the 
Ox. A. M. Hysort, 8. C. Rosison, and F. H. Tenpicxk (J. Biol. 
Chem., 1925, 65, 117—128).—Comparison of the effects of parenteral 
injection into dogs of extracts of the parathyroid glands of the ox 
made in various ways showed that those preparations obtained by 
extracting with aqueous or alcoholic hydrochloric acid, particularly 
boiling hydrochloric acid, had the power of raising the concentration 
of calcium in the serum of normal and parathyroidectomised animals. 
Active extracts were obtained from glands previously freed of their 
lipoid constituents, and proteins could be removed from the extracts 
by precipitation at the isoelectric point and addition of alcohol to 
80% concentration without appreciable loss of activity. Prepar- 
ations in 0-1N-hydrochloric ald retained their activity on keeping 
for 16 months in the ice-chest (cf. Collip, this vol., i, 754). 

C. R. H. 


Internal Secretion of the Parathyroid Glands. J. B. 
Coture (Proc. Nat. Acad. Sci., 1925, 11, 484—485).—A note on 
work previously reported (cf. this vol., i, 754). H. J. C. 


Physiological Determination of Vitamin-A. M. JAvILLIER, 
P. Baupg, and Livy-LasEunsssE (Bull. Soc. Chim. biol., 1925, 
7, 831—841).—White rats about 7 weeks old, and 35—455 g. in weight, 
are fed on a basal diet consisting of 55 g. of potato starch, 15 g. of 
heated arachis oil, 15 g. of washed caseinogen, 4 g. of Bertrand- 
Benyon salt mixture, 7 g. of cellulose, and 4 g. of dried brewer's 
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yeast. The rats continue to grow until their reserves of vitamin-A 
are exhausted (after about 22 days), when rapid loss of weight 
ensues. When the rats have lost 10% of their weight (in another 
5—6 days), the diet is supplemented by graded doses of the sub- 
stance to be tested for vitamin-A. A certain ‘“ maintenance ” 
dose can be found, which will just maintain the body-weight 
constant, without causing growth. As the physiological unit of 
vitamin-A, is suggested the amount, over and above the “ main- 
tenance’ dose, required to produce a 30% increase in weight in 
30 days. | 
Physical and Chemical Properties of Biosterin (Vitamin-A) 
and its Physiological Significance. K. Takanasui, Z. Maka- 
miya, K. Kawaxkamt, and T. Kitasato (Sci. Papers Inst. Phys. 
Chem. Res. Tokyo, 1925, 3, 81—146).—-Further purification of the 
product separated from cod-liver oil (cf. A., 1923, i, 968) has been 
achieved by (a) extracting the light petroleum solution with methyl 
alcohol, (6) crystallisation from acetone at —65°, and (c) fractional 
distillation in a vacuum. The final purified product was a reddish- 
yellow, viscous oil, 0-9561; nj 1-52517; optically inactive; 
b. p. 147°/0-2 mm.; mol. wt. 375 approx.; iodine value 178; 
acetyl value 137; suggested formula C,,H,.(OH),. It forms a mono- 
benzoate (m. p. 125°) and monophthalate (m. p. 90°) and takes up 
3 mols. of bromine. It is soluble in alcohol, ether, chloroform, 
light petroleum; insoluble in water. Rats were maintained in 
health for several weeks by administration of 0-001 mg. daily as 
sole source of vitamin-A. The substance exhibited toxic properties 
when given in amounts greater than 10 mg. daily. P. E. 


Effect of Bacterial Flora on Biological Test for Vitamin-B. 
V. C. H. McEtroy, and B. Gartock (J. Biol. Chem., 
1925, 65, 255—264).—Experimental animals on a diet free from 
vitamin-B live longer if they have access to their feces than if the 
latter are removed; bacterial examinations of the feces of the 
two groups of animals support the view suggested by this observ- 
ation, that the spore-bearing organisms of the intestinal tract 
synthesise and store vitamin-B, hence serving as a source of the 
latter to those animals which can eat their own excrement. 


C. R. H. 


Scurvy and the Antiscorbutic Value of Orange and Lemon 
Juices. D. Liorra (Arch. Farm. sperim. Sci. aff., 1925, 39, 202— 
224).—A summary is given of our knowledge of scurvy and the 
antiscorbutic vitamin, and experiments are described which show 
that orange or lemon juice containing 0-5°% of chlorine may be 
kept under ordinary conditions without undergoing either attack 
by mould or fermentation. Daily doses of 5—6 c.c. of this juice, 
administered to guinea-pigs under ordinary diet, produce no 
poisonous effects. Such doses delay, but do not prevent, the 
death of the animals fed on a scorbutic diet; similar behaviour is 
shown by lemon juice concentrated in a vacuum at a low tem- 
perature, either with or without previous treatment 
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Experimental Rickets. XXVI. Diet of Purified Food- 
stuffs for Use in Vitamin-D Studies. E. V. McCottvy, N. 
Smuumonps, J. E. Becker, and P. G. (J. Biol. Chem., 
1925, 65, 97—100).—Modified rickets-producing diets are described 
which, being composed for the most part of purified substances, are 
free from the variability of action of the diet previously recom. 
mended (A., 1921, i, 757) for this purpose. Cc. R. H 


Réle of Different Nitrogenous Compounds as Sources of 
Nitrogen for Higher Plants in Pure Cultures. V. Brato. 
SUKNIA (Bull. Inter. Acad. Polonaise, B, 1924, 715—727).—Experi- 
ments on the availability of the nitrogen of different compounds for 
the nutrition of mustard and cabbage seedlings in sterile water 
cultures show that, in addition to nitrates, the following compounds 
are also able to serve as sources of nitrogen: ammonium salts, in 
the presence of calcium carbonate, nitrites, and asparagine. Carb- 
amide, glycine, and lecithin serve as sources of nitrogen only in 
the presence of sugars. Peptone, gelatin, egg-yolk, and amino- 
acids, except glycine, give no growth. G. W. R. 


Cyanamide, its Derivatives, and Hexamethylenetetramine 
as Sources of Nitrogen for Wheat, Cabbage, and White 
Mustard in Pure Cultures. V. Bratosuxnia (Bull. Inter. 
Acad. Polonaise, B, 1924, 729—737).—Calcium cyanamide acts as 
a poison to plants in sterile water cultures owing to the liberation 
of free ammonia, acetylene, and hydrogen sulphide (from impuri- 
ties). Dicyanodiamide, though not poisonous, cannot serve as a 
source of nitrogen except in the presence of sugar (dextrose). Pre- 
liminary unsuccessful experiments using hexamethylenetetramine 
as a source of nitrogen are recorded. G. W. R. 


Sodium Nitrate in the Nutrition of the Tomato. P. Work 
(Cornell Agric. Exp. Sta. Memoir, 1924, 75, 86 pp.).—The optimal 
application of sodium nitrate for increase of vegetation and fruit 
is 32 g. per 35-5 cm. cubical box, a small quantity in small doses 
being preferable to a single application. It is supposed that the 
injurious effect of excess of sodium nitrate is due to a reduction in 
the availability of water in the environment rather than to internal 
poisoning. Green leaves of tomato plants contain 0-173—0-390% 
of nitrogen, a value above 0-30% being essential for vigorous 
vegetation and fruiting. Stems contain up to 0-206% of nitrogen, at 
least 0-120% in vigorous plants. There is no relation between the 
amount of nitrate applied to the soil and the concentration of total 
carbohydrates in the plants. Green leaves contain 0-92—5-97% 
of carbohydrate and stems 1-42—8-21%, the high values referring 
to nitrogen-starved plants. The carbohydrate in vigorous plants 
ranged from 0-92% to 3-66% in leaves and 1-42% to 3-30% in stems. 

CHEMICAL ABSTRACTS. 


Comparative Growth of Pineapple Plants with Ammonium 
and Nitrate Nitrogen. G. R. Stewart, E. C. THomas, and 
J. Horner (Soil Sci., 1925, 20, 227—241).—In water culture, the 
pineapple can assimilate all its nitrogen in the form of ammonium 
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salts, but the best growth is obtained in normal culture solution 
containing nitrates. Probably, under field conditions, nitrogen is 
taken up in both forms. The cultures containing ammonium salts 
changed rapidly towards a more acid reaction during the growth 
of the plants. 


Determination of Nitrate Nitrogen in Plants. R. C. 
BuRRELL and T. G. Pamuies (J. Biol. Chem., 1925, 65, 229—234).— 
Determination of nitrate nitrogen by reduction with Devarda’s 
alloy is not applicable to plant extracts owing to the presence of 
amide nitrogen, which causes low results. The determination is 
best carried out by the colorimetric method of Chamot and others 
(A., 1911, ii, 331), an 80% alcoholic extract of the plant being first 
freed from coloured impurities and chlorides by successive treatment 
with lead acetate, silver sulphate, and a mixture of copper sulphate 
and calcium hydroxide. 


Growth of Potato Plants in Sand Cultures treated with 
the ‘‘Six Types’ of Nutrient Solutions. E. JoHnson 
(Maryland Agric. Exp. Sia. Bull., 1924, 270, 54—86).—There is a 
direct relationship between growth and the presence of nitrogen in 
the nutrient solutions. Potassium or calcium nitrate is preferable 
to magnesium nitrate; magnesium in high concentration is toxic. 
The most favourable solutions contained the following atomic 

portions: N, 4—6; P, 2—4; K, 2—4; S, 1—2; Ca, 3—1; 
Me, 2—1. CHEMICAL ABSTRACTS. 


Réle of Carbohydrates and Nitrogen in the Growth of 
Summer Shoots of the Apple. E. M. Harvey (Oregon Agric. 
Exp. Sta. Bull., 1923, 200, 51 pp.).—Moisture, soluble solids, phlor- 
idzin, and nitrogen, which decrease through the growing season, 
are most abundant in the shoot tips and least in the base; the 
reverse is the case for insoluble solids, sugars, polysaccharides, and 
total carbohydrates. In the upper part of the shoot, defoliation is 
accompanied by increase of the former group, but decrease of the 
latter and the carbohydrate-nitrogen ratio, and ringing by the 
reverse type of change. CHEMICAL ABSTRACTS. 


Changes Produced in Apple Trees by Various Types of 
ing. H. D. Hooxer (Missouri Agric. Exp. Sta. Research 
Bull., 1924, 72).—With late pruning nitrogen was translocated in 
the spring from the older wood to the tips of the shoots. Sodium 
nitrate, applied in the spring, increased the nitrogen content of 
the tips and decreased it in the middle of the one-year-old wood. 
Heading increased carbohydrate consumption and thinning con- 

served the nitrogen and carbohydrate supplies in the tree. 

CHEMICAL ABSTRACTS. 


Selective Absorption of Ions by Seeds. W. Rupoxtrs (Soil 
Sci., 1925, 20, 249—252)—When maize or soya-bean seeds are 
immersed in dilute solutions of aluminium sulphate or nitrate, there 
is a rapid lowering of the pg value of the solution, followed by a slower 
rate of change to higher values, until an equilibrium is reached. 
The changes noted are less marked with maize than with soya-bean, 
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and, in both cases, are greater in degree in the nitrate than in the 
sulphate solution. The differential absorption of ions is greatly 
affected by the character and amount of the proteins present in 
the seed. a. @: 


Effect of Seeds on Hydrogen-ion Concentration Equilibrium 
in Solution. W. Rupotrs (J. Agric. Res., 1925, 30, 1021— 
1026).—Seeds of maize (Zea mays), lupin (Lupinus albus), beans 
(Phaseolus vulgaris), and soya beans (Soja maxima) immersed in 
solutions of a number of inorganic and organic acids and mineral 
salts change the reaction of the solution. Providing the immersion 
is sufficiently prolonged, a definite py value is reached which remains 
reasonably constant. The rate of attainment of this equilibrium 
is slightly less for dry seeds than for fresh seeds. The equilibrium 
pu value for any kind of seeds is practically the same for all the 
solutions in which it is immersed. The approximate values given 
are: maize, 4-0; beans, 5-7—5-8; except im acetic acid, in which 
the values are much lower. O. O. 


Effect of the Plant on the Reaction of the Culture Solution. 
D. R. Hoacianp (California Agric. Exp. Sta. Tech. Paper, 1923, 
12).—The absorption of nitrate is favoured when the culture solution 
has an acid reaction, and an increased absorption of cations when 
the reaction is alkaline. When grown in solutions of ammonium 
sulphate, ammonium chloride, potassium sulphate, sodium sulphate, 
or potassium dihydrogen phosphate, barley, peas, and cucumbers 
cause an increase of acidity with consequent injury. The relation 
between ion absorption and hydrogen-ion concentration is briefly 
discussed. CHEMICAL ABSTRACTS. 


Effects of Seasonal Conditions on the Chemical Com- 
position of American Grape Juices. J. 8. CaLDWELL (J. 
Agric. Res., 1925, 30, 1033—1076).—The juices of grapes of sixty- 
six different varieties grown over a 5-year period have been analysed. 
Sucrose is of widespread but very irregular occurrence. Although 
generally associated with immature fruit, it is often found in mature 
or over-ripe grapes. Its presence cannot be associated with any 
other factor, such as temperature or water supply. There is a 
definite correlation between climatic conditions pe the total sugar, 
total astringency, and titratable acidity of the fruit: under the 
experimental conditions the number of days of sunshine occurring 
between March Ist and September 30th is proportional to the 
total sugar content and inversely proportional to the total astrin- 
gency and titratable acidity. ? O. O. 


Relation between the Development, Structure, and 
Functioning of the Nodules on Vicia faba as Influenced by 
the Presence or Absence of Boron in the Nutrient Medium. 
W. E. Brencouiey and H. G. THornton (Proc. Roy. Soc., 1925, 
B, 98, 373—399)—The number of nodules reaching a 
size is much reduced in plants grown without boron; their vascular 
supply is defective, the strands being either entirely absent or 
running only a short way into the nodule; there is reduced develop- 
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ment of “ bacteroid ’ forms; and the amount of nitrogen fixation 
is much below normal. In such nodules the bacteria tend to 
become parasitic, attacking the protoplasm of the host cell. 

Cc. P. 8. 


Japanese Plants. III. Chemical Development in the 
Growth of Bamboo Shoots. S. Komatsu and C. Tanaka (Mem. 
Coll. Sci. Kyot6, 1925, 9[A], 1—14).—Shoots of the bamboo Phyl- 
lostachys quilioli cut into five parts (numbered from I at the base 
to V at the top of the shoot) contained more than 90% of water. 
Of the dried material, the aqueous extract contained about 1% of 
pentoses ; 15-82% (I), 18-35% (II), decreasing to 8-9°% (V) of hexoses ; 
and 1-34% (I) to 3-03% (V) of nitrogen. Alcohol extracted from the 
residue a green fraction containing 3-58° (I) to 5-76% (V) of fatty 
compounds and small quantities of nitrogen. The remainder con- 
tained 29-58% (1) to 8-50% (V) of cellulose, also lignin, pentosan, 
and 6-06% (I) to 15-56% (V) of protein. The chief constituents of 
the ash were sodium and potassium oxides (about 55%), and 
phosphoric and silicic acids. The young active shoots are the 
richest in protein and phosphorus and contain some iron and 
manganese which apparently catalyse the growth; the older wood 

contains more mono- and poly-saccharides and more silica, used 
for protecting the reserve materials. B. W. A. 


Glycuronic Acid in Plants. W. PatitapiIn and W. LeEwrt- 
SCHENKO (Bull. Acad. Sci. St. Pétersbourg, 1916, [6], 1267—1276; 
from Chem. Zentr., 1925, i, 2630).—The ethereal extract of the plant 
dissolved in aqueous hydrochloric acid gives a bluish-violet color- 
ation with naphthoresorcinol when glycuronic acid is present. 
The reaction is given by fresh leaves of 7'araxacum officinale, by the 
germinating seeds of beans and barley, by the etoliated leaves of 
the bean plant, and by Aspergillus niger. A series of other plants 
did not give the reaction and many glucosides and enzymes also 
gave a negative test. R. B. 


Asperuloside, a Glucoside obtained from Odoriferous 
Asperula. H. Hfrissry (Compt. rend., 1925, 180, 1695—1697 ; 
cf. A., 1920, i, 586).—By alcoholic extraction of odoriferous Asperula, 
005% of a glucoside, asperuloside, colourless needles, m. p. 126— 
127°, [«]p — 204-4°, M, cryoscopic in water, 410, is obtained. On 
hydrolysis with acids or emulsin, a dextrorotatory reducing sugar, 
with reducing power 43—45% of that of dextrose, and a brown 
precipitate, asperuligenol, are obtained. The properties of asperul- 
oside are similar to those of aucubin. L. F. H. 


Irisin and the Enzymic Hydrolysis of Polyfructosides. H. 
von Evuer and H. Erprman (Z. physiol. Chem., 1925, 145, 262— 
275).—Irisin, prepared from an aqueous extract of iris root by 
precipitation with alcohol, has mol. wt. 10,300, m. p. 208—210°, 
and [«]$ —52-10°. Acetylation in presence of pyridine gives a 
triacetate of mol. wt. 2220, corresponding with the formula 7-7 x 
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C,H,0;(COMe),, m. p. 206—208°, and [a]? —22-70°. This in turn 
gives, on heating with phenylhydrazine, a substance of the approx- 
imate formula 18C,H,,0, (mol. wt. 3200), and [«]p —49°. Trisin 
is hydrolysed by dilute acid at about the same rate as sucrose and 
inulin, but is unattacked by taka-diastase, which hydrolyses inulin 
slowly. . P.M. 


isoLichenin and the Hydrolysis of Starch. P. Karrer 
(Z. physiol. Chem., 1925, 148, 62—64).—Reply to Pringsheim 
(this vol., i, 1029); cf. Karrer and Joos (ibid., i, 1028). 


Nitrogenous Constitution of the Juice of the Alfalfa 
(Lucerne). IV. Betaine Fraction. H. B. VickrEry. V. 
Basic Lead Acetate Precipitate. H. B. Vickery and C. G. 
Vinson (J. Biol. Chem., 1925, 65, 81—89, 91—95).—IV. From 
the betaine fraction of the “ alfalfa filtrate” (cf. A., 1924, i, 1393) 
have been isolated trimethylamine, choline, betaine, and stachydrine 
in amounts of 0-0069, 0-063, 0-0052, and 0-785% of the dried plant, 
respectively. 

V. ‘‘ Alfalfa filtrate’? was treated with basic lead acetate, and 
the mixture of substances, recovered in the usual way from the 
precipitate, was submitted to hydrolysis with sulphuric acid; from 
the resulting solution were isolated peo ty arginine, lysine, aspartic 
acid, tyrosine, and stachydrine. C. R. H. 


Incrustative Substances of Plants. VI. E. Scumpr, W. 
Haaa; and L. (Ber., 1925, 58, [B], 13894—1403; cf. A., 
1922, i, 206).—The action of chlorine dioxide on aromatic com- 
pounds containing a free hydroxy] group is restricted and simplified 
by the presence of vanadium chloride; under these conditions, 
carbonic, oxalic, and maleic acids are the main products formed 
from o-nitrophenol, pyrocatechol, resorcinol, pyrogallol, phloro- 
glucinol, salicylic acid, m-hydroxybenzoic acid, gallic acid, and 
furfuraldehyde. Cystine is oxidised to cystinic acid. 

The successive action of chlorine dioxide and sodium sulphite 
on the cell membranes of flax and hemp has been investigated, 
whereby soluble oxidation products and carbohydrate, chiefly 
galacturonic acid, are formed. The latter cannot be ascribed to 
the hydrolytic action of the hydrochloric acid produced or to direct 
oxidation of carbohydrates. A part of the polysaccharides must 
be assumed to be united chemically to the susceptible components 
of the cell membrane. This view is confirmed by the observation 
that the products which are dissolved during the after-treatment 
with sodium sulphite are convertible by chlorine dioxide into 
polysaccharides of acidic character. The incrustation must therefore 
be regarded, not as the non-hydrolysable portion of the cell mem- 
brane, but as that portion which is attacked by successive treatment 
with chlorine dioxide and sodium sulphite. 

The polysaccharides united to the susceptible portion of the 
cell membrane are distinguished from those attached to cellulose 
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or chitin in the skeleton substance by the lower stability of their 
union. Instead therefore of regarding the cell membrane as composed 
of incrustation, hemicelluloses or pentosans, and cellulose or chitin, 
it is preferable to consider only two components and to regard one 
of the hemicellulose (H;) as attached to the susceptible com- 
nent and a second part (H,) as attached to chitin or cellulose. 
The hemicelluloses, H; and H,, both contain carboxyl groups 
derived from glycuronic and galacturonic acids, respectively. The 
cell membrane is to be regarded as an ester, the alcohol of which is 
cellulose or chitin in the skeleton substance and the part susceptible 
to chlorine dioxide in the incrustation. H. W. 


Aluminium Content of the Soil Solution and its Relation 
to Soil Reaction and Plant Growth. O. C. Macistrap (Soil 
Sci., 1925, 20, 181—225).—The solubility curve for aluminium 
oxide in water at various reactions is almost identical with that 
obtained when the solvent is the displaced soil solution from soils 
at various reactions. The solubility is at a minimum at the neutral 
point. More than 3 parts per million of aluminium oxide can be 
present in a soil solution only when the py value is less than 4-7 
or more than about 8-0. In soil solutions from acid and alkaline 
soils, the aluminium is in true solution as shown by dialysis experi- 
ments. The growth of a number of different plants in sand cultures, 
supplied with nutrient solutions at various reactions, in presence 
and absence of aluminium, indicated that toxicity due to aluminium 
is apparent only above and below a certain range of pg which 
varies with different plants. Whether the beneficial action of 
lime on acid soils is attributable mainly to a reduction of acidity, 
or mainly to a reduction of the amount of soluble aluminium, or 
equally to both these effects, will depend on the original reaction 
of the soil and on the crop under cultivation. ([Cf. B., Nov. 
27th. C. 


Determination of Nutritive Requirements [of Soil] by 
Mitscherlich’s Method and some Remarks on Neubauer’s 
Method. Dernscu and Prarr (Z. Pflanz. Diing., 1925, 4 B, 321— 
339).—Mitscherlich’s method is compared with the method of 
direct field trials and the limitations of the two methods are dis- 
cussed. Results are quoted to show that for nitrogen, phosphoric 
acid, and potash, Mitscherlich’s procedure is satisfactory for oats 
and barley when the straw is neglected. When the straw is con- 
sidered, the results are not so satisfactory. For crops grown in 
soils analysed by the Neubauer method, Mitscherlich’s method is 
suitable for potash, but not so useful for phosphoric acid. The 
effect of low lime-content and excess of iron on the method is 
discussed. O. O. 


Availability of Organic Nitrogen Compounds in Pot 
riments. E. M. Crowruer (J. Agric. Sci., 1925, 15, 300— 
302).—The nitrogen recovery in two successive crops from a series 
of nitrogenous substances added to soil is recorded. A. G. P. 
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Effect of Straw on Accumulation of Nitrates [in Soil] and 
Crop Growth. T.L. Martin (Soil Sci., 1925, 20, 159—164).— 
Addition of finely-cut wheat straw to a loam soil proved, in general, 
detrimental to nitrification and retarded accumulation of nitrates, 
the effect increasing with the amount of straw used. Crop yields 
were correspondingly depressed. After 12 months, however, 
nitrification was stimulated in the soil with treated straw. 

C. T. G. 


Absorption of Phosphate by Pasteur-Chamberland Filters. 
F. W. Parker (Soil Sci., 1925, 20, 149—158).—The phosphorus 
content of solutions containing not more than 1 part per million 
of phosphate may be appreciably increased or decreased by filtration 
through a Pasteur-Chamberland filter which has been used for 
preparing soil extracts. New filter-candles also contain some 
soluble phosphorus. Treatment of used filters with strong hydro- 
chloric acid and subsequent ignition did not completely destroy 
the phosphate-absorbing power. The determinations of phosphate 
were made by the cceruleo-molybdate method of Denigés (cf. A., 
1920, ii, 770), using a somewhat modified procedure. C. T. G. 


Effect of Removing the Soluble Humus from a Soil on its 
Productiveness. E. M. CrowrHer (J. Agric. Sci., 1925, 15, 
303—306).—A continuation of experiments initiated by Weir 
(ibid., 1915, '7, 246) is recorded. Removal of soluble humus by 
extraction of soils with alkali reduced productiveness over a series 
of crops. The case of initially increased productiveness recorded 
by Weir was merely temporary. A. G. P. 


Interaction between Soil and Dilute Acids. A. N. Puri 
(J. Agric. Sci., 1925, 15, 334—342).—It is shown that chlorine ions 
are removed from solutions of hydrochloric acid by soil free from 
carbonates. Similar effects were noted in the case of sulphuric, 
nitric, acetic, citric, and phosphoric acids, and the equilibrium 
between soil and solution could be expressed by Freundlich’s 
equation y/m=KC™. Characteristic values of m for the different 
acids were obtained. The various soil fractions exhibited similar 
equilibrium relationships with the acid solutions, but their power to 
react with acid varied inversely with the size of the particles. 
Evidence in support of the view that the reaction is a surface 
phenomenon is thus obtained. a. G. F, 


Colloidal Behaviour of Soils and Soil Fertility. I. Suction 
Force of Soils as an Index of their Colloidal Content. J. 5. 
Jorre and H. C. McLzan (Soil Sci., 1925, 20, 169—175).—A pre- 
liminary paper giving data indicating that the suction force of a 
soil, as measured by the method of Kornev (cf. Russ. J. Exp. 
Agron., 1924, 22, 105; Soil Sci., 1924, 17, 428), can be utilised as 
an index of the colloid content of the soil under the conditions of 
the experiment since it is the adsorption of water by the colloidal 
material which produces the suction force. [Cf. B., 1925, - a 

C. T. 


‘ 


Organie Chemistry. 


Absorption of Ethylene by Ortho-, Pyro-, and Meta- 
phosphoric Acid. A. Mitier (Ber., 1925, 58, [B], 2105—2109). 
—Ethylene is absorbed by heated ortho-, pyro-, or meta-phosphoric 
acid at rates which depend greatly on the temperature and amount 
of gas already absorbed; at the optimum temperature, 140°, 
the initial ratios for the rate of absorption of the gas by the ortho-, 
pyro-, and meta-acids are 21: 80:50. The reaction is remarkably 
catalysed by cuprous oxide, which, if present to the extent of 1-5%, 
causes orthophosphoric acid at the atmospheric temperature to 
absorb ethylene three times as quickly as at 140° in the absence 
of catalyst and increases the rate of absorption by the pyro- or 
meta-acid at 140° to four or sixty-seven times that observed without 
catalyst. Silver sulphate has a very similar action. Sulphuric acid 
slightly accelerates, whereas aluminium oxide retards, the absorp- 
tion. Ethyl dihydrogen orthophosphate is formed from ethylene 
and orthophosphoric acid, possibly also from pyrophosphoric acid. 
The absorbed ethylene is for the most part evolved at wr - 


Marine-animal Oils. Squalene and Spinacene. E. ANDRE 
and H. Canat (Compt. rend., 1925, 181, 612—614).—Liver oil 
from Cetorhinus maximus (yielding squalene, cf. Tsujimoto, A., 
1916, i, 786; 1920, i, 261) contains unsaturated hydrocarbons 
from which two hydrochlorides, C,,H,.,6HCl, m. p. 107—108°, 
and Cy5H;9,6HCl, m. p. 144—145°, were isolated. From the un- 
saturated hydrocarbons from Scymnus licha (yielding spinacene, 
cf. Chapman, T., 1917, 111, 56; 1918, 113, 458) two hydrochlorides, 
CyoH59,6HCl, m. p. 107—108°, and C,,H;.,6HCl, m. p. 143—145°, 
were obtained. On mixing the two hydrochlorides of m. p. 107— 
108°, no depression of the freezing point was obtained, but on 
mixing the two hydrochlorides of m. p. 143—145°, the mixture 
had m. p. 139—140°. It is considered that squalene and spinacene 
are not chemical individuals. 


Homologues of y-Phenylpropinene. L. Bert, P. C. DorizEr, 
and R. Lamy (Compt. rend., 1925, 181, 555—556; cf. Bourguel, A., 
1923, i, 429).—-Acetylenic hydrocarbons are obtained by the action 
of sodamide on aromatic y-chloroallyl compounds (this vol., i, 
803), and are colourless liquids with penetrating odours, giving 
insoluble silver and cuprous compounds. 4-Phenylbutinene, b. p. 
83°/15 mm., d'* 0-918, nj} 1-518, y-0-tolylpropinene, b. p. 80°/15 mm., 
d* 0-940, ni} 1-532, y-p-tolylpropinene, b. p. 83°/15 mm., d* 0-947, 
ni) 1-533, y-3 : 4-dimethylphenylpropinene, b. p. 95°/15 mm., d* 
0-941, ni} 1-534, y-2 : 4-dimethylphenylpropinene, b. p. 98°/15 mm., 
d* 0-939, nj 1-531, y-4-isopropylphenylpropinene, b. p. 101°/15 mm., 
VOL. CXXVIII. i. 3¢ 
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@* 0-924, ni} 1-523, y-2-methyl-5-isopropylphenylpropinene, b. p. 
115°/15 mm., d'‘ 0-919, nis 1-525, are described. L. F. H. 


So-called ‘‘ Dibromonitroethylene '' and the Mechanism 
of the Formation of Bromo- and Chloro-picrins from Poly- 
nitrophenols. H. WreLanp and H. June (Annalen, 1925, 445, 
82—92).—Merz and Zetter’s “‘ dibromonitroethylene”’ (A., 1879, 
717, 721), m. p. 116—117°, prepared in 40% yield by the action 
of bromine on an aqueous suspension of trinitroresorcinol (I), 
is shown to be hexabromo-«yy’-trinitroisovaleric acid (II), its 
formation being represented by the scheme : 


(1.) HO-C-C(NO,):C-OH O-CBr(NO,)-CO 1,0 
NO,-C—CH—C:NO, NO,°CBr—CBr,—-CBr-NO, 
O-CHBr-NO, O-CBr-NO, _2Br 
NO,-CBr—CBr,—CBr-NO, NO,°CBr-CBr-CBr,"NO, 4,0 
CO,H-CBr-NO, 
Ni O,"CBr. 2° Br-CBr,"NO, 


The compound readily loses carbon dioxide in cold alcohol or ether 
or in warm xylene, giving bromopicrin, b. p. 72—74°/14 mm., 
and «fy-tribromo-«y-dinitropropylene, whilst in boiling water the 
latter compound is hydrolysed to hydrobromic acid, nitrous acid, 
and «$-dibromoacrylic acid, m. p. 86°. By the action of aniline 
in cold alcohol or ether, there are obtained carbon dioxide, 2 mols. 
of dibromonitromethane, p-bromoaniline (the §-bromine atom 
being replaced by hydrogen), and bromonitroethylideneaniline, 
m. p. 156°, which is synthesised by bromination of nitroethylidene- 
aniline (Meister, A., 1907, i, 885) with bromine water and alkali, 
and is converted by hot dilute mineral acid into bromonitromethane, 
b. p. 44°/14 mm., aniline, and formic acid. Phenylhydrazine 
similarly yields bromonitroacetaldehydephenylhydrazone, m. p. 166°. 
Although no chlorine analogue of (II) can be isolated, the form- 
ation of chloropicrin from polynitrophenols is probably due to the 
same type of reaction. C. H. 


Halogenated Allyl Halides. J. von Braun and M. Kiun 
(Ber., 1925, 58, [B], 2168—2173).—The primary halogen atom 
is very loosely united in halogenated allyl halides, which are there- 
fore well adapted to a variety of synthetic purposes (e.g., with 
Grignard’s reagents), and the compounds so obtained contain a 
halogen atom attached at an unsaturated linking and therefore 
available for further changes. 

y-Bromoallyl bromide, b. p. 156°, d? 2-061, is prepared in 35— 
40% yield by the action of phosphoryl bromide on dibromohydrin ; 
tribromohydrin is simultaneously produced. Replacement of 
phosphoryl bromide by the corresponding chloride has little effect 
on the yield, but the product then contains 1—2% of chlorine. 
With trimethylamine, y-bromoallyl bromide yields an additive 
compound, C,H,,NBr., m. p. (indefinite) 190° after softening at 
140° (chloroplatinate of corresponding chloride, decomp. 250°). 


we 
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y-Chloroallyl chloride and trimethylamine give the compound 
C,H,3NCl,, m. p. (indefinite) 130—175°. 

The action of magnesium ary! bromides on halogenated allyl 
halides yields the following compounds: {-bromoallylbenzene, 
b. p. 94—95°/14 mm. ; p-8-bromoallylanisole, b. p. 140—145°/14 mm. ; 

-bromoallylbenzene, b. p. 106°/13 mm.; y-chloroallylbenzene, 
b. p. 76°/13 mm. ; 1-8-bromoallylnaphthalene, b. p. 165—170°/12 mm. 
y-Bromoallylbenzene is transformed by successive treatment with 
magnesium and carbon dioxide into y-phenylcrotonic acid, m. p. 
45—50°, whereas $-bromoallylbenzene affords «-benzylacrylic acid, 
m. p. 73°. 

‘EeRermaltyt bromide is converted by trimethylamine into 
a mixture of two isomeric substances, CgH,,.NBrs, m. p. 215° and 
165—170°, respectively, and by pyridine into two compounds, 
C,H,NBr3, m. p. 203° and 106—107°, respectively, whereby the 
expected cis-trans isomerism among allyl derivatives of this type 
appears to be realised experimentally for the first time. When, 
however, any of the quaternary bromides is distilled, the regenerated 
By-dibromoallyl bromide appears to consist of the equilibrium 
mixture of isomerides. H. W. 


Preparation of Alcohol by Catalytic Reduction of Acetalde- 
hyde. K. Necosui (Rep. Osaka Ind. Res. Lab., 1924, 5, No. 6, 
1—361).—The most effective nickel catalyst is obtained by soaking 
pumice with nickel nitrate up to 30% of nickel, and heating for 
6 hrs. at 500° in hydrogen passed at a rate of 100 c.c. per min. 
When nickel from nickel nitrate is used, the reduction of the aldehyde 
is best effected at 140°; nickel from the oxide is best employed at 
100°. The corresponding optimal rates for passing the acetaldehyde 
are, respectively, 60—70 c.c. per min. and 150—170 c.c. per min. 
With a sevenfold excess of hydrogen during reduction a 90% yield 
of alcohol was obtained. CHEMICAL ABSTRACTS. 


Configurational Relationships between #§-Hydroxy-acids 
and a-Hydroxy-acids and between the Latter and Secondary 
Alcohols. P. A. LevENE and H. L. Hatuzr (J. Biol. Chem., 1925, 
65, 49—53).—As a first step in the determination of the above 
relationships, /-«8-dihydroxypropane has been prepared from I-8- 
hydroxybutyric acid, by a series of reactions which took place 
without marked racemisation. Methyl /-8-hydroxybutyrate, [«]? 
—20-9°, was converted into /-8-hydrorybutyrylhydrazide, m. p. 
129—130°, [a]?! —29-3° in alcohol; s-di-$-hydroxypropylcarbamide, 
prepared from the latter substance, had m. p. 49—51°, [a]?* +18°5 
in alechol, and was converted (cf. Levene and Scheidegger, A., 
1924, i, 1049) into /-6-hydroxypropylamine, of which the hydro- 
chloride had [a] —31-2° in water; on treatment with silver nitrite 
and hydrochloric acid this gave a solution which was levorotatory 
and contained no amino nitrogen. C. R. H. 


Acetylenic Derivatives of Glycerol. Lxspreau (Compt. rend., 
1925, 181, 557—558).—%8e-Dichloro-A+-pentinen-y-ol (this vol., 
i, 225), on treatment with 10°4 potassium hydroxide, is converted 

3c2 
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CH:C-CH 

CH,C- HO b. p. 58— 
60°, d*® 1-1592, n# 1-472, which becomes hydrated when left in 
contact with water for some days, yielding «-chloro-A* pentinene- 
y8-diol, b. p. 131—132°/16 mm., d 1-289, ni} 1-504, which on 
treatment with sodium methoxide gives e-methory-A*-pentinene-y8- 
diol, b. p. 100°/3 mm., d” 1-120, ni 1-4720. The monochloro- 
hydrin and methoxy compound yield insoluble silver and cwprous 
compounds. $-e-Dichloro-A*-pentinen-y-ol, when treated with 
anhydrous potassium hydroxide in ethereal solution, yields a yellow, 
amorphous compound, mol. wt. 462, free from chlorine. — 
L. F. H. 


Experiments with Thiocarbonyl Chloride. W. AUTENRIETH 
and H. Herner (Ber., 1925, 58, [B], 2151—2156; cf. Autenrieth 
and Bélli, this vol., i, 1468).—The principle of the Schotten- 
Baumann method of benzoylation can be extended with advantage 
to thiocarbonyl chloride, phenoxyphosphory] dichloride, and di- 
phenoxyphosphoryl chloride; addition of sodium hydroxide is 
unnecessary with primary and, probably, also with secondary 
bases. 

Thiocarbony] chloride is conveniently prepared by a modification 
of the method of Helfrich and Reid (A., 1921, i, 300), whereby 
carbon disulphide is exhaustively chlorinated in bright sunlight, 
yielding a mixture of sulphur chloride and chlorothioltrichloro- 
methane, CCl,-SCl. The mixture is added cautiously to water, 
whereby sulphur chloride is decomposed, washed thoroughly with 
water, dried, heated for a short time at 100°, and finally twice 
distilled with steam. After everything volatile below 146° has been 
removed from the distillate, the residue, consisting mainly of chloro- 
thioltrichloromethane, is reduced by stannous chloride and hydro- 
chloric acid, thereby yielding thiocarbony] chloride, b. p. 73—73-5°. 
The following compounds are prepared from it: ethyl chlorothio- 
formate, Cl-C(:S)-OEt, b. p. 136° ; diphenyl thiocarbonate, S:C(OPh),, 
m. p. 106°; di-8-naphthyl thiocarbonate, m. p. 212°; pyrocatechyl 


thiocarbonate, m. p. 154°; diphenyl trithiocarbonate, 


S:C(SPh),, m. p. 95°; di-p-tolyl trithiocarbonate, m. p. 115°; thio- 
carbodihydrazide, m. p. 168°; thiocarbanilide, m. p. 153—154°; 
o-phenylenethiocarbamide, m. p. 295—298° after darkening at 


270°; diphenylenedithiocarbamide, 


m. p. 233°. In general, the tendency of thiocarbonyl chloride to 
yield cyclic derivatives appears less marked than that of phenoxy- 
ta dichloride or phenoxythiophosphoryl dichloride (cf. 
oc. cit.). 

Phenoxyphosphoryl dichloride and aqueous aniline afford 
phenoxyphosphoryl dianilide, OP(OPh):(NHPh),, m. p. 125°, 
whereas diphenoxyphosphory! chloride yields diphenoxyphosphoryl 
anilide, m. p. 129°. Either chloride is converted by phenol in 
dilute, alkaline solution into triphenyl phosphate. H. W. 


into the acetylenic epichlorohydrin, 
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Preparation of the Alkaline-earth Salts of Alkylsulphonic 
Acids. CHEMISCHE FaBriK vorm. Sanpoz (Swiss Pats. 101817 
and 105845—7; from Chem. Zenir., 1925, ii, 760).—Alky! sulphates 
or the alkali alkyl sulphates are converted by warming with ammon- 
ium sulphite into ammonium alkylsulphonates, which with calcium 
or barium hydroxide yield the corresponding alkaline-earth salt. 
The reaction with dialkyl sulphates proceeds in two stages, the 
ammonium alkylsulphonate and the ammonium alkyl sulphate 
being formed in equimolecular proportions. The latter is unchanged 
in the cold, but on warming is converted into ammonium sulphate 
and a second molecule of ammonium alkylsulphonate. Calcium 
methylsulphonate, calcium ethylsulphonate, barium methylsul- 
phonate, and barium ethylsulphonate are described. R. B. 


Oxidation of Unsaturated Fatty Acids. A. Grin and F. 
WirtKa (Chem. Umschau, 1925, 32, 257—259).—In order to avoid 
the mixed products of the oxidation of an olefinic acid by potassium 
permanganate or chromic acid, the acid is converted into the di- 
bromo-saturated acid and from this the corresponding acetylenic 
acid is obtained by the action of alcoholic potassium hydroxide. 
The acetylenic acids are oxidised by 2% alkaline permanganate 
to give nearly theoretical yields of pure oxidation products, from 
which the structure of the original olefinic acid can be determined. 
Thus stearolic acid yields azelaic and n-nonoic acids, no suberic 
acid being formed. When chromic acid is used as the oxidising 
agent, the products are not so pure. R. W. W. 


Oil Films or ‘‘Oxyns.’’ II. Autoxidation during the 
Drying of a Fatty Oil; Walton Process Linoxyn. A. EIBNER 
and G. Rirep (Chem. Umschau, 1925, 32, 233—249).—That the 
linoxyn prepared by the Walton process (scrim oil) exists in a less 
mature condition than that which constitutes a dried oil film is 
shown by its low acid value (79-4), high iodine value (59), and by the 
presence of a liquid phase, which if in excess produces syneresis 
with a tendency to liquefaction incorrectly attributed to over- 
oxidation. No hydroxy-acids could be obtained from Walton 
linoxyn by extraction, and their absence is further proved by the 
low acetyl value (83-8) of the acids obtained by saponification. 
The latter included about 25% of unoxidised acids, consisting 
chiefly of oleic but also of 8-linoleic acid. It is evident that this 
modification is poorer in free energy than the «-form, and is probably 
the trans-form. The oxy-acids, which constitute 65% of the total 
acids, form, unlike hydroxy-acids, a brown syrup from which no 
crystallisable product could be obtained except a small amount 
of azelaic acid, attributable to partial hydrolysis of peroxides. 
Both the oxyn and the free acids contain about the same quantity, 
3%, of active oxygen, showing the presence of peroxides and their 
stability. The oxy-acids of linoxyn would appear to be trans- 
formation products of these peroxides, and to possess little or no 
hydroxylic character. The mol. wt. of Walton linoxyn obtained 
by the b. p. method is 952, which does not indicate extramolecular 
polymerisation. Details are given of the swelling and solubility 
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of this linoxyn in various organic solvents. [Cf. B., 1925, 679, 
930.] G. L. L. 


Addition of Alkali Alkoxide to Esters. F. Apicxss (Ber., 
1925, 58, [B], 1992—1999).—Ethy] oxalate and alcohol-free sodium 
ethoxide in dry ethereal solution give the additive compound, 
CO,Et-C(ONa)(OEt),, decomp. about 115°, which is obtained as a 
white, very hygroscopic, unstable powder after removal of ether 
in a vacuum. On exposure to moist air, it yields sodium ethyl 
oxalate. Water converts it into sodium oxalate and oxalic ester, 
whereas anhydrous acids yield ethyl oxalate and the sodium salt 
of the acid. With carbon dioxide, it gives sodium ethyl carbonate. 
It does not yield an ester of semiortho-oxalic acid when treated 
with ethyl bromide or methyl sulphate. Its constitution is estab- 
lished by the observations that the additive compounds from methy] 
oxalate and sodium ethoxide and from ethyl oxalate and sodium 
methoxide are decomposed by carbon dioxide into methyl ethyl 
oxalate and dimethyl or diethyl ester and a mixture of sodium 
methyl and ethyl carbonates and, further, on exposure to moisture 
lose (in effect) methyl ethyl ether and leave a mixture of sodium 
methyl and ethyl oxalate. The addition of more than 1 mol. of 
sodium ethoxide to ethyl oxalate does not appear to be possible. 
The compound obtained by means of potassium ethoxide is much 
less stable than the sodium derivative. 

The properties of the additive compounds derived from ethyl 
oxalate differ widely from those obtained by Claisen (A., 1887, 
574) from benzoic esters. Re-examination of the product obtained 
by heating ethyl benzoate with sodium ethoxide at 100° shows 
it to be a mixture of sodium benzoate and sodium ethoxide, although 
the possible production of a small proportion of additive compound 
is not excluded. Claisen’s compounds must therefore be regarded 
as non-existent (cf. Tischtschenko, A., 1907, i, 282; 1912, i, 268). 

H. W. 


Photolysis of Ethylenic Dibasic Acids. Votmar (Compt. 
rend., 1925, 181, 467—469; cf. A., 1924, ii, 244; this vol., ii, 575).— 
Unsaturated dibasic acids undergo photochemical decomposition 
more rapidly than their saturated analogues. The photolysis of 
cis-compounds is five or six times as rapid as that of the trans- 
isomerides, the latter behaving like monobasic acids, whilst in the 
cis-acids the carboxyl groups exert a mutually enhancing effect 
on photochemical change. Itaconic acid behaves like succinic 
acid. On prolonged exposure to ultra-violet light, the trans- 
and cis-isomerides behave identically owing to common equilibrium 
reached by them. L. F. H. 


Fission of Ring Systems. R. Kvuun and F. Eset (Ber., 1925, 
58, [B], 2088—2094; cf. Kuhn and Ebel, this vol., i, 780).—In 
reply to Meisenheimer (this vol., i, 1335), a series of examples is 
quoted from the literature in favour of the authors’ view that trans- 
fission of cyclic systems is always a possibility and that a new arrange- 
ment of radicals is not ‘‘ completely excluded” even when those. 


ORGANIC CHEMISTRY. i. 1379 


atoms which form the stereochemical centre of the molecule do 
not appear to be involved in the reaction. 


Methylenecitric Anhydride. Aniline Derivatives of Citric 
and Aconitic Acids. C. A. Nav, E. B. Brown, and J. R. Bamzy 
(J. Amer. Chem. Soc., 1925, 47, 2596—2606).—Methylenecitric 
anhydride (cf. van Ekenstein and Lobry de Bruyn, A., 1900, i, 
619; 1901, i, 120) combines with aniline to form an anilide, m. p. 
148° (decomp.), which hydrolyses to citroanilic acid (cf. Pebal, 
Annalen, 1852, 82, 92); aniline salt, m. p. 139°. The methylene- 
citric anhydride cannot, however, possess the unsymmetrical 
structure this reaction implies, since dimethyl methylenecitrate, 
m. p. 69-5°, hydrolyses to s-dimethyl citrate, which with para- 
formaldehyde yields a product identical with that obtained by 
esterification of methylenecitric acid with methyl alcohol. The 
mechanism of conversion of the methylenecitric anhydride into the 
unsymmetrical anil of citric acid is as follows : 


C(CH,-CO,H)-CH,-CO-NHPh 


H,0 
—-> —> 


CO,H-CH,°C(OH)-CO. 

Contrary to the patent literature (D.R.-P. 186659, 1907), methylene- 
citric anhydride reacts with alcohols to form mono- and not di-alkyl 
esters of methylenecitric acid. The action of phosphorus penta- 
chloride on citroanilic acid or its ethyl ester yields aconite-monoanil, 
m. p. 189°, and methyl and ethyl esters, m. p. 149° and 123°, 
respectively (Bertram, A., 1905, i, 465, gives 143° and 112°). The 
following compounds, which do not seem to have been previously 
obtained, were prepared in the course of the investigation: phenyl- 
hydrazoanilide of citric acid, m. p. 118° [phenylhydrazone salt, 
m. p. 132° (decomp.)], monoethyl methylenecitrate, m. p. 109°; ethyl 
monoamidomonoanilidocitraie, m. p. 183°; citrodianilidemonoamide, 
m. p. 185°; monoanilidocitroamic acid, m. p. 171°; normal potassium 
ethyl citroanilide, m. p. 121° (softens 70°); hydrogen salt, m. p. 
153°; ethyl citroanilide, m. p. 108°. J. W. B. 


d-Glycuronic Acid. F. and K. Renorst (Ber., 
1925, 58, [B], 1989—1992).—Menthylglycuronic acid is hydrolysed 
with dilute sulphuric acid at 100° and the menthol is removed. 
The solution is treated with an excess of barium hydroxide or 
carbonate and, after removal of barium sulphate, is concentrated 
and treated with alcohol, whereby barium glycuronate is precipitated. 
The salt is decomposed by rather less than the calculated quantity 
of sulphuric acid, and to the filtrate, after removal of sulphate, a 
large excess of alcohol is added. After filtration from a small 
amount of barium glycuronate and concentration, d-glycuronic acid, 
C.H90,, m. p. 154°, [«]# +11-73° to +36-26° in water, is obtained. 
The positive mutarotation indicates the existence of «- and §- 
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modifications of the acid. The acid is transformed in boiling 
aqueous solution into the corresponding lactone. H. W. 


Lactone Formation from Mono- and Di-carboxylic Sugar 
Acids. P. A. LEvENE and H. 8. Sums (J. Biol. Chem., 1925, 65, 
31—47).—The rate of lactone formation by certain sugar acids 
in 0-25M aqueous solution at 25° has been studied polarimetrically. 
Monocarboxylic acids of the type of gulonic acid form simultane- 
ously two lactones, one with a five-membered and the other with a 
six-membered ring; the latter is formed to the extent of about 
30% or less, equilibrium being reached in a few hours; the former 
is produced to the extent of 75—80%, equilibrium being attained 
in the course of several hundred hours. In the case of certain 
methyl derivatives of these acids which can form but one lactone, 
the latter is formed to the extent of 20—30°% with rapid attainment 
of equilibrium if a six-membered ring, and to 75% with slow attain- 
ment of equilibrium if a five-membered one. A similar study, 
by titration, of lactone formation by dicarboxylic acids such as 
saccharic acid showed no marked difference in the rates of formation 
of the various lactones corresponding with the different physical 
properties of these lactones; rates were somewhat slower than those 
of the formation of five-membered ring lactones from the mono- 
carboxylic acids. The dissociation constant of gulonic acid is 
10°68 (corrected for the activities of the ions). C. R. H. 


Constitution of the Sulphonation Products of the Higher 
Unsaturated Fatty Acids. H. Pomeranz (Chem. Umschau, 
1925, 32, 259—261).—A theoretical discussion whereby it is reasoned 
that the sulphonation of the higher unsaturated fatty acids is best 
represented by the addition of 2 mols. of sulphur trioxide to the 


double linking: -HO:CH: —> The anhydride 
2 


so obtained is readily decomposed on washing the sulphonated acid 

with water to give the acid -CH(SO,H)-CH(O-SO,H)-, which is 

in turn hydrolysed by the dilute acid to give -CH(SO,H)-CH(OH):. 
R. W. W. 


Influence of Constitution on the Transformation of Phenyl- 
hydrazones of Unsaturated Compounds into Pyrazolines. 
II. K. von Auwers and A. KrevupEerR.—(See i, 1454.) 


Action of Sulphites and Hydrogen Sulphites on Aldehydes 
and Ketones and its Application to the Quantitative Deter- 
mination of these Compounds. G. Romeo and E. D'Amico 
(Annali Chim. Appl., 1925, 15, 320—330).—Tiemann and Krier, 
(A., 1899, i, 247) and Romeo (A., 1918, i, 265) have shown that, 
with aliphatic aldehydes having double bonds in the carbon chain, 
sodium hydrogen sulphite or, better, a mixture of this with normal 
sulphite produces hydrosulphonic derivatives by addition at the 
double bond as well as at the aldehyde group. In the case of ketones, 
the same action takes place more slowly: ketones with a methyl 


4 
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group linked to the carbonyl react most easily, whilst the presence 
of a tertiary carbon atom directly linked to the carbonyl group 
may inhibit the addition. The above hydrosulphonic derivatives 
react neutral to rosolic acid. Hence the determination of an alde- 
hyde or ketone may be carried out as follows: 2 g. of the substance 
are neutralised with standard sodium hydroxide in the presence 
of rosolic acid and then 50 c.c. of standard sulphite—hydrogen 
sulphite solution added. If the substance is insoluble in water, 
heating is necessary. The reaction requires } hr. to 5 hrs. The 
mixture is titrated with standard sodium hydroxide solution. 
Knowing the number of hydrosulphonic groups introduced into the 
molecule, the proportion of aldehyde or ketone is calculated from the 
observed diminution of the acidity. 

The method is inapplicable to benzaldehyde, menthone, and 
carvone. Applied to the determination of cinnamaldehyde and 
pulegone in essential oils, it is claimed to be superior to the methods 
used hitherto (cf. Burgess, A., 1904, ii, 371; Bennett and Donovan, 
A., 1922, ii, 535). W. E. E. 


Action of Halogen on the Enolates of Glutacondialdehyde 
and Synthesis of 3-Halogenopyridines. P. BauMGARTEN (Ber.. 
1925, 58, [B], 2018—2023; cf. Baumgarten, A., 1924, i, 1166).—The 
action of chlorine on 8-benzoyloxy-A*7-butadienealdehyde affords 
y-chloro-8-benzoyloxy-A*v-butadienealdehyde, m. p. 127°, whereas in 
carbon tetrachloride solution benzoyl chloride and «-chloroglutacon- 
aldehyde [isolated as the corresponding dianilide hydrochloride, 
CH(NHPh):CCl-CH°CH-CH:NPh,HCl, m. p. 119° (decomp.)] are 
produced. The compound is also prepared by the chlorination of 
the sodium derivative of 6-hydroxy-A*y-butadienealdehyde in 
methyl-alcoholic solution. The dianilide is transformed by alcoholic 
hydrogen chloride into 3-chloro-1-phenylpyridinium chloride. The 
sodium derivative of 4-hydroxy-A*’-butadienealdehyde can be 
brominated in aqueous or methyl-alcoholic solution, but the bromo- 
aldehyde cannot be isolated as such and is characterised as y-bromo- 
8-benzoyloxry-A*7-butadienealdehyde, m. p. 107-5°, or as the dianilide 
hydrobromide, m. p. 135—136° (decomp.). The crude bromo- 
aldehyde is converted by distillation from alkaline solution with 
steam into 3-bromopyridine, b. p. 169°/762 mm. [chloroplatinate, 
m. p. 175° (decomp.)]. Decomposition of the dianilide hydro- 
bromide affords 3-bromo-l-phenylpyridinium iodide, m. p. 247° 
(decomp.). m. p. about 
90° (decomp.), is prepared from the sodium derivative of 5-hydroxy- 
A*y-butadienealdehyde and iodine—potassium iodide in aqueous 
solution. +y-lodo-5-benzoyloxy-A"y-buiadienealdehyde, m. p. 127°, 
and y-todo-5-anilino-A*y-butadienealdehydeanil dihydriodide, m. p. 
133—135° (decomp.), are described. The latter compound passes 
in boiling aqueous-alcoholic solution into 3-iodo-1-phenyl pyridinium 
iodide, m. p. 272° (decomp.). The sodium derivative of y-iodo- 
is converted into 3-iodopyridine, 
m. p. 53°5°; the corresponding hydrochloride and chloroplatinate. 
m. p. 211° (decomp.), are described. H. W. 
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Electrolytic Reduction of Oximes. [I. y-Oximinovaleric 
Acid and «-Oximinopropionic Acid. M. Isurpasni (Mem. Coll. 
Sci. Kydtd, 1925, 9, 37—42).—In part already abstracted (cf. A., 
1924, i, 621). Electrolytic reduction of y-oximinovaleric acid at 
6—8° with lead electrodes yields y-aminovaleric acid, m. p. 217—218° 
(previously accepted value, 193°), in 94% yield, the current density 
being 2 amp./dm.?, and the cathode solution containing 5% of 
sulphuric acid and 3% of oximinovaleric acid. Increase of sulphuric 
acid, decrease of current density, and increase of temperature lower 
the yield of amino-acid and increase that of levulic acid formed by 
hydrolysis. Best results are obtained with mercury as cathode, 
followed by lead and tin. B. ¥. 


Formation of d-Sorbose and d-Gulose by Oxidation of 
d-Sorbitol with Bromine Water. H. W. Taten (Rec. trav. 
chim., 1925, 44, 891—893).—The preparation described by Vototek 
and Lukes (this vol., i, 773) is improved by removing dextrose and 
levulose from the mixture of products by alcoholic fermentation. 
The gulose and sorbose remaining then yield pure sorbosepheny]- 
osazone with phenylhydrazine. G. M. B. 


Dihydrazines. VI. Further Experiments in the Sugar 
Group with Diphenylmethanedimethyldihydrazine. J: von 
Braun and O. Bayer (Ber., 1925, 58, [B], 2215—-2222).—Dipheny]- 
methanedimethyldihydrazine, is very service- 
able for preparatory purposes in the sugar series, since it does not 
react with ketoses and only with aldoses in which at least two of 
the three -CH-OH groups following the aldehydic group have the 
same spatial arrangements and follow one another in sequence. 
Even in the presence of a large excess of the reagent 1 mol. of the 
latter reacts predominatingly with 2 mols. of sugar, but the formation 
of derivatives from equal numbers of molecules does not limit the 
utility of the reagent, since both types of condensation product are 
practically insoluble in the media used. Regeneration of the 
sugars from the hydrazones is readily effected by the use of form- 
aldehyde solutions containing much pyridine. Mannose is readily 
isolated as the diphenylmethanedimethyldihydrazone from the 
equilibrium mixture of mannose, levulose, and dextrose obtained 
by the action of sodium hydroxide on either of the two latter sugars, 
the yield being 4—5%, in agreement with the observations of Lobry 
de Bruyn; from invert-sugar the yield is lower and the hydrazone 
less pure. In this instance, mannose is the only sugar capable of 
reacting with the hydrazine. A more interesting example is afforded 
by the isomerisation of d-galactose to d(—)-talose by lead hydroxide ; 
in this instance, both sugars are precipitable by the hydrazine, and 
removal of the unchanged d-galactose from the equilibrium mixture 
is therefore effected by fermentation with yeast, after which falose- 
bisdiphenylmethanedimethyldihydrazone, m. p. 185°, is isolated. 
d(—)-Talose is obtained from the latter compound as a syrup, [«]p 
—21-4°. Substitution of lactose for galactose as initial material 
for the preparation of talose offers no advantage. 
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The following compounds are incidentally described : the phenyl- 
hydrazone, m. p. 178° (decomp.), p-bromophenylhydrazone, m. p 
205°, phenylbenzylhydrazone, m. p. 199°, and phenylmethylhydrazone. 
m. p. 220—222°, of d(—)-talose; galactosemonodiphenylmethane- 
dimethyldihydrazone, 
m. p. 175°; arabinosemonodi phenylmethanedi methyldihydrazone, m. p. 
155°. H. W. 

Sugars obtained from Gein. H. Hérissey and J. CHEYMOL 
(Compt. rend., 1925, 181, 565—566).—On hydrolysis with gease gein 
(this vol., i, 487) yields vicianose (Bertrand and Weisweiller, A., 
1911, i, 15), which, on treatment with acids, gives 1 mol. each of 
dextrose and arabinose. L. F. H. 


Octaethylcellobiose and its Acetolysis, compared with 
Cellobiose and Octa-acetylcellobiose. K. Hess and G. Satz- 
MANN (Annalen, 1925, 445, 111—122; cf. this vol., i, 641).— 
Heptaethyl-8-ethylcellobioside, m. p. 64—66°, b. p. 185—190°/0-5 mm., 
[x}j} —2-06° in chloroform, [«]j; —3-07° in water, is obtained in 
61% yield by the action of ethyl sulphate on hepta-acetyl-8-ethyl- 
cellobioside in suspension in aqueous sodium hydroxide at 65° (cf. 
Hess, Wittelsbach, and Messmer, A., 1921, i, 710). Whilst both «- 
and £-octa-acetylcellobioses are unattacked by a mixture of equal 
proportions of acetic acid and acetic anhydride in presence of 
sulphuric acid, except that a portion of the 8-form is converted into 
the «-isomeride, and whilst cellobiose also resists fission under similar 
conditions, the above octaethyl derivative is completely converted 
by the reagent mentioned into triethylglucose diacetate and tetra- 
ethylglucose acetate, a result indicating that the sensitiveness of 
compound sugars to hydrolytic fission is influenced by the nature 
of the radicals substituting the hydroxyl groups. Hydrolysis of 
the octaethyl derivative with boiling 5°/ alcoholic hydrogen chloride 
affords a mixture of tri- and tetra-ethylethylglucosides, from which, 
by hydrolysis with aqueous hydrochloric acid, the corresponding 
triethylglucose (A.,_ 1921, i, 710) and (7?) Bye¢-tetraethylglucose, 
m. p. 61—64°, b. p. 138—139°/0-5 mm.., [«]j} +65-3° in water, are 
obtained. The latter does not exhibit mutarotation, indicating the 
probable existence of the equilibrium mixture in the distilled sub- 
stance. Hydrolysis of the above-mentioned acetolysis product also 
yields the two ethylglucoses, and the tetraethyl derivative was only 
isolated from the product of this hydrolysis. Heptamethyl-B-benzyl- 
cellobioside, m. p. 71—72-5°, [«]}? —32-5° in chloroform, is obtained 
by the action of methyl] sulphate, at 75°, on a suspension in aqueous 
alkali hydroxide of 8-benzylcellobioside, m. p. 187°, [a]? —35-57° in 
water, prepared by the action of cold methyl-alcoholic ammonia on 
the corresponding hepta-acetate (cf. Zemplén, A., 1920, i, 559). 
The ease with which the above methylation, and the earlier 
mentioned ethylation, proceed to the fully alkylated derivatives is 
discussed in reference to the results of Haworth and Hirst (T., 1921, 
119, 193) and of Karrer and Widmer (A., 1921, i, 310, 397), and the 
possibility of complete methylation of cellobiose and of methyl- 
cellobioside by means of methyl sulphate in one stage is suggested - 
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(cf. Hess and Weltzien, this vol., i, 517). The lowering of specific 
rotation in passing from heptamethyl-8-methylcellobioside to the 
ethyl homologue is in line with the similar regularity observed 
among the aliphatic esters of carbohydrates (cf. Hess and Messmer, 
A., 1921, i, 305). F. G. W. 


Synthesis of Disaccharides from Sugar Derivatives con- 
taining Sulphur and Selenium and their Oxidation Products. 
F. WrEDE and W. ZIMMERMANN (Z. physiol. Chem., 1925, 148, 
65—82).—Tetra-acetyl-«-bromoglucose is converted into di- 
saccharide by means of silver oxide only with difficulty, but on 
treatment with potassium sulphide or selenide, it readily gives 
diglucosyl sulphide and selenide. Tetra-acetyl-¢-bromoglucose 
gives (¢’-diglucosyl sulphide and selenide. Attempts to replace the 
sulphur or selenium with oxygen by treatment with mercuric oxide 
failed. When the reaction is carried out in aqueous solution, 
dextrose but no disaccharide results. In alcoholic solution, little 
dextrose and no disaccharide is obtained, the chief product being 
the B-ethylglucoside; ««’-diglucosyl selenide gives B-ethylglucoside 
(acetate, m. p. 106°). The reaction also fails when the sulphur or 
selenium compound is acetylated and treated with mercuric oxide in 
boiling benzene or toluene. The acetylated a«’- and ¢¢’-dihexose 
sulphides are readily converted into sulphones on oxidation with 
permanganate; octa-acetyl-««'-diglucosylsulphone, m. p. 189°, 
—45-5° in ethyl acetate; ««’-diglucosylsulphone, m. p., hydrated, 
118°, anhydrous, 129°, [«]i? —38-1° in water; octa-acetyl-aa'-di- 
galactosylsulphone, needles from methyl alcohol, m. p. 175°, [Ji 
—5-32° in benzene ; plates from benzene, m. p. 149°, [«]}}} —8-48° 
in benzene; aa’- -digalactosylsulphone, m. p. 182° (decomp. ), 
—2-16° in water ; tetradeca-acetyl-x«'-dicellosylsulphone, m. p. 238° 
after softening at 162°, [«}} —19-9° in chloroform; ««’-dicellosyl- 
sulphone; m. p. above 100°, decomp. 150°, [«]? —35-4° in water ; the 
hexa-acetyldimethylglucoside of ¢-diglucosylsulphone, m. p. 232—233°. 
The ««’-selenides do not give oxidation products similar to the 
sulphones, the selenium being eliminated from the sugar residue. 
The hexa-acetyldimethylglucoside of ¢-diglucosy] selenide gives, how- 
ever, the corresponding seleniv:m oxide, m. p. 231°, [a}i? —19-0° in 
chloroform. P. W. C. 


Chemistry of Substances of High Molecular Weight. I. 
An Anhydride of Cellobiose. M. BerGMann and E. KNEHE 
(Annalen, 1925, 445, 1—17; cf. Hess, A., 1921,i, 12; Hess, Weltzien, 
and Messmer, A., 1924, i, 142).—When a chloroform solution of 
cellulose acetate, prepared by the method of Skraup (A., 1906, i, 68) 
or Ost (B., 1919, 355), is treated for 3 hrs. at 20° with saturated 
hydrobromic—acetic acid, and then with solid silver acetate in acetic 
acid at 45—50° to replace bromine by the acetyl group, a mixture of 
acetates results, from which, by fractionation with methyl alcohol, 
a small quantity of crystalline tetra-acetylcellobiose anhydride, 
C1.H,,0,9Ac,, may be isolated. This compound sinters at 155°, 
becoming transparent at 165°, and melting to a thin liquid at 185°. 
The mol. wt. in acetic acid is normal at concentrations below 0:5%, 
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becoming higher as the concentration increases; in phenol, it is 10%, 
too high, in bromoform and camphor, much higher. Acetylation in 
pyridine converts the compound into hexa-acetylcellobiose anhydride, 
sintering at 178—216°, clear.at 225°, and liquid at 229°, which has a 
normal mol. wt. in acetic acid at concentrations below 1%. With 
acetic anhydride and sulphuric acid, both the tetra-acetate and the 
hexa-acetate yield «-octa-acetylcellobiose, m. p. 224°. The tetra- 
acetate is hydrolysed by cold alcoholic potassium hydroxide, giving 
a cellobiose anhydride, [C,H 0,9), (sinters above 200°, darkens at 
285°), which may be reprecipitated unchanged by acidifying its 
solution in warm alkali; it reduces Fehling’s solution but not 
hypoiodites. It is easily reconverted into the tetra-acetate by 
acetic anhydride in cold pyridine. Cellobiose anhydride is a true 
high-molecular carbohydrate, showing the same insolubility as 
cellulose. The bearing of these results on the polymerisation theory 
of high-molecular compounds (Pringsheim, ** Die Polysaccharide,” 
1923, p. 177) is discussed. C. H. 


Constitution of Lichenin and Cellulose. H. PRINGSHEIM, 
W. Kwo.., and E. Kaston (Ber., 1925, 58, [B], 2135—2143).— 
Lichenin becomes depolymerised when heated in glycerol at 240° 
to lichosan, CgH,,0;, which, according to cryoscopic determinations 
of its mol. wt. in water supported by similar determinations of the 
mol. wt. of its triacetate ([«} —32-70° or —31-7° in chloroform) in 
phenol, is regarded as a glucose anhydride. In aqueous solution, 
it somewhat rapidly polymerises to lichenin, which, according to 
the Roéntgen spectrum, is completely identical with the natural 
material. It therefore appears probable that lichosan is the unit 
substance of lichenin, in which the units are united only by sub- 
sidiary valencies. The optical inactivity of lichenin and lichosan 
in water is remarkable and apparently due to compensation of the 
activity of the aldehydic carbon atom by that of the four remaining 
asymmetric carbon atoms; in any case, it is established that the 
optical inactivity of lichenin, and obviously also of cellulose, is 
not due to colloid-chemical causes. Acetolysis of lichosan affords 
octa-acetylcellobiose, m. p. 224°, [«]i} +40-0° in chloroform. In 
contrast with the glucose anhydrides described previously, lichosan 
cannot be hydrolysed by dialysed malt extract to dextrose ; attempts 
to transform it into cellobiose by cellobiase-free malt extract did 
not give definite results on account of experimental difficulties. 
Since lichenin is converted by methylation into #y{-trimethyl- 


glucose, the constitution CH-*CH(OH)-CH(OH)-CH-CH-CH,-OH 
L. 


ra) 


may be assigned to lichosan if the structural relationship of the 
two substances is regarded as established. Lichosan, like lichenin, 
after four methylations is converted into a dimethyl derivative, 
thus showing that difficulty in methylation is not due to the degree 
of polymerisation, but to the disposition of the main valencies of 
the compounds. 

The behaviour of lichenin and cellulose towards cold, concentrated 
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hydrochloric acid affords new evidence of the analogous chemical 
behaviour of the polysaccharides. Lichenin is converted by hydro- 
chloric acid (37%) at the atmospheric temperature during 4 hrs, 
into a biose A, C},H».0,,, +34:51° or +-36-35° in water (acetate, 
CogH 3.019, +43-5° in chloroform), which is stable towards 
yeast maltase and emulsin, but partly converted into cellobiose 
by dialysed malt extract, w. hereas, after 4 days, a biose B, C,.H,.0,,, 
+108-7° or +-112-0° in water (acetate, [ap?-+114- ‘6° 
in chloroform), is produced. Cellulose is not affected by ordinary 
fuming hydrochloric acid, but after being treated with the acid 
(d 1-23) A 14°, gives with 37°, acid exclusively the biose B just 
described. If, ‘however, the cellulose is obtained by precipitation 
from “ cuprammonium ” solution with hydrochloric acid, it is con- 
verted by short treatment with hydrochloric acid (37%) into biose 
A and by more prolonged treatment into biose B. 
Depolymerisation of unprepared cellulose in glycerol does not 
appear to occur, whereas cuprammonium cellulose gives indefinite 
results; cellulose 4, however, affords a non-reducing depolymeride, 
soluble in water. H. W. 


Methylation of Polysaccharides. L. Scummp (Ber., 1925, 
58, [B], 1963—1965).—Cellulose does not react with diazomethane. 
Lichenin, inulin, and soluble starch scarcely react with diazomethane 
in anhydrous ether, but become methylated if water is added in 
small quantity. Starch yields two fractions, separable by alcohol, 
containing, respectively, 21-51°% and 22-249, OMe; methylation 
proceeds therefore beyond the monomethy] stage, but more highly 
methylated derivatives cannot be obtained. Similarly, lichenin 
affords apparently a monomethyl-lichenin (17-37% OMe), insoluble 
in alcohol, and a soluble fraction containing 21-62% OMe. Inulin 
yields a product with 25-24% OMe equivalent to three methoxyl 
groups for two C,H,,0; residues. The methylated compounds 
do not reduce Fehling’s solution. H. W. 


Alkali Compounds of Carbohydrates. L. Scumrp and B. 
Brecker (Ber., 1925, 58, [B], 1966—1968).—Well-defined compouids 
in which one atom of alkali metal displaces an atom of hydrogen 
are obtained when sodium or potassium reacts with inulin, lichenin, 
soluble starch, mannitol, or «-methylglucoside in the presence of 
liquid ammonia. Attempts to introduce more than one atom of 
alkali metal into the carbohydrate molecule yield ill-defined products 
which are very sensitive to air. Calcium does not appear to react 
with carbohydrates under these conditions. H. W. 


Cryoscopic Determinations of Molecular Weight in Liquid 
Ammonia. L. Scumip and B. Becker (Ber., 1925, 58, [B], 
1968—1971).—Determinations of the mol. wt. of inulin in freezing 
ammonia give for dilute solutions values in agreement with the 
composition, C,,H»0,).; in more concentrated solution, higher 
values are found, possibly due to the non-applicability of Raoult’s 
laws at these concentrations. The constant for the solvent is deduced 
from determinations with mannitol and acetanilide, and does not 
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agree with that calculated theoretically. Starch is soluble in liquid 
ammonia only to a slight extent, and separates with the solid 


ammonia, so that its mol. wt. cannot be determined in this solvent. 
H. W. 


Depolymerisation of Cellulose. E. Heuser (Z. E£lektro- 
chem., 1925, 31, 498—-502).—Determinations of the mol. wts. 
of the methyl derivatives of various forms of cellulose (containing 
2-0 to 2-5 methoxyl groups per C,H,,0,) in aqueous solution have 
been made by the cryoscopic method. The results vary from 
6000 to 8000 with cotton wool, to 900 with celluiose dextrin I. 
The mol. wts. decrease with increasing hydration temperature, 
at which the methyl derivative is precipitated from aqueous solution 
on heating, and increase with increasing softening temperature. 
The results show that the alterations in the properties of cellulose 
brought about by various treatments are due to depolymerisation, 


and conversely that cellulose is a polymerised substance. 
N. H. H. 


Sodium Hydroxide and Cellulose. J. D’Ans and A. JaicER 
(Cellulosechem., 1925, 6, 137—151).—The absolute values for sodium 
hydroxide absorbed per unit weight of cellulose are considerably 
higher at 2° than at 23°, although the two curves are of the same 
shape, and show flattenings between the same limits of concen- 
tration. Further, the solubility of the cellulose in the sodium 
hydroxide liquor may have a perceptible influence on the calculated 
values. Solubility increases with rise in concentration of sodium 
hydroxide up to a maximum point situated at about 12 g. per 100 c.c. 
at 23° and at 10-4 g. per 100 c.c. at 2°, the solubility at the lower 
temperature being always considerably greater. With further 
rise in concentration, the solubility rapidly falls, that at 2° sometimes 
even falling below that at 23°. The addition of salts to the sodium 
hydroxide has no effect on the absorption up to a concentration 
of about 12 g. of sodium hydroxide per 100 c.c.; above that con- 
centration, the presence of sodium chloride or sodium carbonate 
increases the absorption values. Swelling or hydration of the cellu- 
lose is regarded as being proportional to the solubility. The hydr- 
ation may be taken into account by a study of the ternary system : 
cellulose-sodium hydroxide—-water, according to the principles 
of the phase rule, and the equilibria have been worked out dia- 
grammatically on a triangular system of three co-ordinates. The 
influence of alcohol on this system has also been studied. (Cf 
B., 1925, 984.] J. F. B. 


Lignin. K. KirscHner (Bernnstoff-Chem., 1925, 6, 117—125, 
158—162, 177—180, 188—194, 208, 304—311).—Lignin, as free 
from cellulose and with as little decomposition as possible, is obtained 
by the following modification of Willstatter’s procedure: pine 
shavings, previously freed from resins and fats by extraction during 
several hours with a mixture of alcohol and benzene, are shaken 
for 15 mins. with ten times their weight of fuming hydrochloric 
acid (d 1-222), then poured into excess of hot water, thoroughly 
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stirred, and at once diluted with a large excess of cold water. The 
lignin settles first, and the lighter and more finely dispersed cellulose 
precipitate is separated from it by decantation followed by filtration 
through muslin. The residue is extracted twice with fumin, 
hydrochloric acid (10 mins.’ shaking each time with 5 and then 
with 2} times its weight of acid), and finally washed with water 
and dried. The product is free from cellulose. The lignin thus 
prepared is only very slightly soluble in boiling phenol, and in 
general is resistant to the action of solvents. It dissolves at once, 
however, in trichloroacetic acid, giving a violet-brown solution, 
from which it is reprecipitated by water in a form which is soluble 
in alkalis, acetone, etc. It dissolves with difficulty in hot sulphite 
solutions, but addition of cellulose greatly facilitates solution. It 
acts on a photographic plate in the dark more strongly than lignin 
prepared by other methods. The product still contains pentosans 
(about 8%) the greater part of which is shown probably to be com- 
bined chemically with the lignin. 

An examination of the available experimental evidence throws 
doubt on the existence of acetyl groups in lignin. The acetic 
acid produced when lignin undergoes hydrolytic decomposition 
probably originates in the carbohydrate content of the lignin. 
This is confirmed by experiments on the amount of acetic acid 
produced when wood, cellulose, sugars, and lignin are treated with 
fuming hydrochloric acid. The reactions of lignin showing the 
presence init of hydroxyl and methoxyl groups, of a double linkage, 
and of an aldehyde group are discussed. Lignin prepared by the 
author’s method reduces ferric chloride and colours Schiff’s reagent, 
but does not reduce Fehling’s solution. From the frequent occur- 
rence of vanillin in products obtained by the action of various 
reagents on wood, it is concluded that this substance plays an 
important part as an intermediate product in the transformations 
undergone by lignin. 

The views of previous workers on the aromatic nature of lignin 
are critically discussed. The presence of benzene derivatives, 
e.g., vanillin, pyrocatechol, etc., in the decomposition products 
of - is not necessarily a proof of the aromatic character of lignin 
itself. 

At 200°, pine lignin, prepared by the author’s method, gave 
about 60% of its weight as a sublimate of vanillic acid with some 
vanillin. Other samples of lignin and many related substances 
gave similar sublimates. The vanillic acid and vanillin are produced 
as a result of the oxidation of the lignin, for in an inert atmosphere 
neither is produced. The residue appears to be a decomposition 
product of dextrose, and further evidence is considered supporting 
the assumption that lignin possesses a glucosidic structure. At 
200°, it splits into dextrose, or its decomposition products, and a 
substance yielding vanillin, or vanillic acid, on oxidation. It thus 
appears to be closely related to coniferin. 

Lignin is regarded as a colloidal coniferin complex, with some 
free coniferin adsorbed on its surface. The elementary composition 
and methoxyl content of lignin isolated by the author's method 
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are in accord with this hypothesis when account is taken of the 
unavoidable hydrolysis which occurs during the treatment with 
fuming hydrochloric acid. So also is the yield of vanillic acid 
on sublimation at 200°, which agrees with that obtained from 
coniferin after treatment with acid. The hypothesis is further 
confirmed by a comparison of the action of various reagents, e.g., 
trichloroacetic acid, sulphite solution, fused potassium hydroxide, 
etc., on lignin and coniferin, respectively; by the presence of sugars 
in lignin; and by the widespread occurrence of coniferin in lignified 
tissues and the presence of its decomposition products in the tar 
and liquor from wood distillation. A. B. M. 


Properties and Constitution of Coal Ulmins. Composition 
of Coal. W. Francis and R. V. WHEELER (J. Chem. Soc., 1925, 
427, 2236—2245; cf. this vol., i, 372).—Bituminous coal consists 
essentially of a matrix of insoluble ulmins in which organised plant 
tissues are dispersed. Mild oxidation renders the ulmins soluble 
in alkalis without altering the internal arrangement of the mole- 
cules. The carboxyl groups produced by the oxidation enable 
insoluble salts of barium, iron, silver, and copper to be formed. 
From the last named, a value of 170 for the equivalent has been 
obtained, and the molecular unit is assumed to be 680, containing 
one hydroxyl group, one atom of nitrogen, and four carboxyl 
groups. Cautious oxidation with dilute nitric acid yields oxalic, 
succinic, picric, pyromellitic, and probably trimellitic acids, indicating 
that the nuclei of the ulmin molecules consist of compact systems 
of benzenoid groupings connected together by heterocyclic ring 
structures such as pyrrole and furan or their derivatives. 


B. W. A. 


Methiodides of «y-Di-dimethylaminopropan-f-ol. J. 
CaLtsEN (U.S. Pat. 
and methyl iodide yield the dimethiodide, m. p. 270—275° (decomp.). 
Various iodine compounds of this type may be prepared from the 
corresponding chloride or bromide, or from «y-di-iodohydrin with 
trialkylamines. CHEMICAL ABSTRACTS. 


Relation between Constitution and Taste of «-Amino- 
acids. II. Relation between ‘‘ Degree of Sweetness "’ and 
Concentration of Aqueous Solutions of Amino-acids. A. 
Herpuscuka and E. Komm (Z. angew. Chem., 1925, 38, 941—945; 
cf. B., 1925, 374).—The ‘‘ degree of sweetness’’ and “ molecular 
degree of sweetness *’ of aqueous glycine and dl-alanine diminish 
with increasing concentration, and the sweet taste increases much 
less rapidly than the concentration. Graphs connecting ‘degree of 
sweetness ’’ with concentration for glycine and dl-alanine, are most 
nearly parallel between concentrations of 5°% and 7-5°4, so that 


comparisons are best made with 5—10°,, solutions. 
W. T. K. B. 


Optical Activity of Cystine. Oxidation of Cystine. J. C. 
AnpREws (J. Biol. Chem., 1925, 65, 147—159, 161—164).—Deter- 
minations were made of the specific rotation of cystine in presence 
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of various acids and in different dilutions; at concentrations below 
0-2°% of cystine, the rotation is determined by the pg; at higher 
concentrations, the different acid ions show specific effects. The 
effect of dilution with water of a solution of cystine in a given acid 
on the rotation indicates an increased dissociation of the acid salt 
of cystine with dilution; no such evidence of electrolytic dissociation 
was obtained in the case of cystine picrate. It is suggested that the 
specific effects of the various ions are due to their different degrees 
of hydration, which influence the internal pressure of the solution 
and hence the shape of the cystine molecule. In 1%, solution in 
N-hydrochloric acid, cystine has [a]§ —215-5°, the temperature 
coefficient between 20° and 29° being —1-7° [«]p per 1°. 

The change in the optical rotation of cystine in strongly alkaline 
solution is as rapid in an atmosphere of nitrogen as in one of oxygen; 
further, alkaline solutions of sodium sulphide show a similar rate of 
absorption of oxygen to solutions of cystine in alkali; these results 
indicate that the oxidation of cystine in alkaline solution by atmo- 
spheric oxygen (cf. Mathews and Walker, A., 1909, i, 698) is in 
reality an absorption of oxygen by the alkaline sulphide formed from 
the cystine. C. R. H. 


' Taurine. I. Methylation and Acetylation of Taurine. 
M. Teraoxa (Z. physiol. Chem., 1925, 145, 238—243).—Taurine 
can be methylated by boiling with ammonium iodide in the presence 
of sodium carbonate and magnesium oxide, a complex salt con- 
taining 2 mols. of dimethyltaurine, 1 mol. of ammonium iodide, and 
5 mols. of water being formed. The free base, m. p. 315—316°, is 
obtained by removing the ammonium iodide with silver oxide, or 
by recrystallising from hot methyl alcohol. Similarly, the sodium 
salt of acetyltaurine, m. p. 233—234°, is obtained by the action of 
acetic anhydride on taurine, in the presence of alcoholic sodium 
hydroxide. H. P. M. 


Constitution of Thiccarbamide and of Thiuronium Salts. 
II. H. Lecuer [with F. Grar, C. Heuck, K. Koserrtg, F. 
GNADINGER, and F. HEYDWEILLER] (Annalen, 1925, 445, 35—61; 
ef. Lecher and Heuck, A., 1924, i, 1051).—That the acid hydrogen 
in salts of thiocarbamides is attached to the sulphur atom (loc. cit.) 
is further proved by the formation of a disulphide when s-tetra- 
methylthiocarbamide is treated with bromine in acetic acid. 
According to the position of the positive charge in the thiuronium 
ion, the salts may be of the sulphonium, carbonium, or immonium 


type : (NR,),C:SR, (NR,),C’SR, or (NR,)(SR)-C:NR,. A reinvestig- 


ation of Taylor’s ne 59 ammonium-sulphonium isomerism in 
the case of S-benzyl-y-thiocarbamide salts (T., 1917, 1141, 650; 


1920, 117, 6; Lecher and Heuck, loc. cit.) shows that it is non- 
existent; such an isomerism, on Lecher’s views, could only be of 
the type of valency-isomerism. The ready formation of a meth- 
iodide from tetramethylthiocarbamide, but not from dithiourethanes 
and trithiocarbonic esters, is opposed to the carbonium theory. 
In the series guanidines—y-thiocarbamides—formimidodithioethers 


Orr = 
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[(RS),C-NR], the basicity decreases as the number of sulphur atoms 
increases, which is opposed to the sulphonium theory. The 
carbonium salts should exhibit optical isomerism; no separation 
into enantiomorphs could be observed when the bromocamphor- 
sulphonate of N-phenyl-N’ : N’ : S-trimethyl-N-ethylthiuronium was 
fractionated, but this is not conclusive evidence. The immonium 
theory implies geometrical isomerism in certain cases; no instance 
of this was observed, and the immonium constitution must be 
regarded as disproved. 

Thus the carbonium and sulphonium theories are shown to be 
improbable and the static immonium theory is disproved. It 
becomes probable, therefore, that the basic function is shared 
between the two nitrogen atoms. The ionic charge may be regarded 
as divided between them or as alternating from one to the other, 
the latter view being favoured as more in accordance with the 
strong basicity exhibited. A similar suggestion is applied to the 
nitrogen of amidine bases and the oxygen of carboxylic acids. The 
oscillation occurs only in the ionised molecule, the usual structures 
being adopted for undissociated molecules. 

Dehydrobis(N -tetramethylthiuronium) perchlorate, 

results when a solution of bromine in acetic acid is added to a solution 
of N-tetramethylthiocarbamide and perchloric acid in acetic acid. 
Trimethylamine and dimethylthiocarbamyl chloride do not react 
to give the expected tetramethylthiocarbamide methochloride, both 
substances being recovered unchanged. Ethyl methylamino- and 
dimethylamino-dithioformates were prepared by Delépine’s method 
(A., 1902, i, 702); the former has m. p. 30—32°, b. p. 103—104°/3 
mm. Methyl trithiocarbonate does not give an additive compound 
with methyl iodide. Carbodimethyldi-imide, C(NMe),, prepared by 
oxidation of s-dimethylthiocarbamide with mercuric oxide, poly- 
merises when distillation in a vacuum is attempted. Its ethereal 
solution gives a picrate, (NO,),C,H,-NMe-CO-NHMe, m. p. 169° 
{decomp.). Carbodi-n-propyldi-imide (Chancel, A., 1893, i, 297), 
b. p. 53°/10 mm., dissolves in dilute hydrochloric acid and in part 
may be recovered unchanged if the solution is made alkaline 
immediately. It does not form a methiodide, but gives a semi- 
picrate, m. p. 166—169° (decomp.), which by treatment with 
concentrated hydrochloric acid is converted into N-picryldi-n- 
propylearbamide, m. p. 176—177°. 
carbamide, b. p. 124—125°/12 mm., is obtained in 50% yield by the 
action of thiocarbonyl chloride on methylethylamine in light 
petroleum at 100° in sealed tubes. N-Phenyl-N’ : S-dimethyl- 
N-ethyl-y-thiocarbamide, b. p. 118—120°, is prepared by methylation 
ot phenylmethylethylthiocarbamide with methyl sulphate. Its 
methiodide, the corresponding picrate, m. p. 87—88°, and d-x-bromo- 
camphor-r-sulphonate +3-78°, l1=2) are described. N: N’:S- 
Trimethyl-N : N’-diethylthiuronium iodide, m. p. 80-5—83° (picrate, 
m. p. 52-5—53-5°), is prepared by methylation either of J : S-di- 
methyl-N : N’-diethyl-y-thiocarbamide, or of WN: N’-dimethy]l- 
NV : N’-diethylthiocarbamide. S-Benzylthiuronium chloride, 
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[CH,Ph-S-C(NH,),|Cl, from thiocarbamide and benzyl! chloride, is 
dimorphous; it separates usually in the stable form, m. p. 172-5— 
174°; the metastable form has m. p. 146—148°. The hydrogen 
sulphate, m. p. 146—147-5°, and sulphate, m. p. 184—188° (decomp.), 
are described. C. H. 


Constitution of Thiocarbamide and of Thiuronium Salts, 
Ill. H. Lecuer and F. H&YDWEILLER (Annalen, 1925, 445, 
77—82; cf. preceding abstract)—If Werner’s structure (T., 1912, 
401, 2185) for thiocarbamides is correct, a third isomeride, 


NMeic<™*, of tetramethylthiocarbamide should be obtainable 


by the action of trimethylamine on methylthiocarbamide. This has 
not been observed. At the ordinary temperature no reaction 
occurs, and at 100—110° the only product is a little tetramethyl- 
ammonium thiocyanate. This substance is formed in larger amount 
from trimethylamine and methyl] thiocyanate, and thus confirms the 
thiocyanate rather than the thiocarbimide structure for the latter. 


The formula, +{NRD>CS, of Lecher and Heuck (A., 1924, i, 1051) 


is brought into line “with the fact that many of the N-alkylated 
thiocarbamides do not show the physical properties of internal 
salts, by assuming an equilibrium between the amphoteric ionic 


form and the thiocarbamide form, CSS. C. H. 
2 


Peralkylated Guanidines. III. H. Lecuer and F. Grar 
[in part with F. GNApincER] (Annalen, 1925, 445, 61—77; cf. A, 
1924, i, 1081, and preceding abstracts)—The dynamic formula 
suggested for thiuronium salts is applied to the guanidinium ion. The 
positive charge oscillates amongst the three nitrogen atoms, only 
two of which are thus at any instant basic in character, the third 
being unconcerned in the oscillation. It is to this third nitrogen 
atom that hexamethylguanidinium picrate owes its capacity for 
combining with a second molecule of picric acid, with sodium 
picrate, and with trinitrobenzene, through the secondary valencies 
of the nitro group; indeed the monopicrate has epen the nature 
of an internal complex salt (I). In the search for possible valency 


—NMe,— — — —(NO,)3CgH, 


—NMe,J 
isomerides amongst guanidinium salts, it is found that whilst 
hexamethyl- and pentamethylethyl-guanidinium picrates etc. are 
single individuals, trimethyltriethylguanidinium picrate and chloro- 
platinate are apparently mixtures of isomerides. 

The preparation of methylethylamine and its reactions with 
methyl- and ethyl-thiocarbimides are described. Methylation of 
s.-dimethylthiocarbamide with methyl sulphate gives N : N’ : 8-tri- 
methyl-y-thiocarbamide, m. p. 53-5—54-5°, b. p. 90°/14 mm. 
b. p. 79—80°/18 mm. 


| 
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(corr.), is obtained by methylation of dimethylethylthiocarbamide ; 
methyldiethylthiocarbamide similarly gives N : S-dimethyl-N : N’- 
diethyl--thiocarbamide, b. p. 80° (corr.)/13 mm. The following 
enta-alkylguanidines are described: N : N’: N”’ : N’’-tetramethyl- 
Nethyl-, b. p. 61-5—63° (corr.)/13 mm.; N:N: N’-trimethyl- 
: N’-diethyl-, b. p. 71—72°/15 mm.; N:N” : N’-trimethyl- 
N: N’-diethyl-, b. p. 68—69° (corr.)/12 mm.; N : N’-dimethyl- 
N:N” : N”-triethyl-, b. p. 80—81° (corr.)/19 mm. 
Hexamethylguanidinium picrate, m. p. 120—121°, forms molecular 
compounds with picric acid, m. p. 68-5—71-5°; with sodium picrate, 
m. p. 165—166-5°, and with 1 : 3: 5-trinitrobenzene, m. p. 73-5—75°. 
The chloroplatinate has m. p. 181-5—182° (corr., decomp.). An 
attempt to prepare hexamethylguanidinium ethoxide from the 
chloride and sodium ethoxide was unsuccessful. 
Pentamethylethylguanidinium tri-iodide, m. p. 58—59-5°, from the 
iodide (loc. cit.) and iodine in methyl alcohol, and picrate, m. p. 
96—99° (corr.), are described. N: N : N’-T'rimethyl-N’ : N” : N”- 
triethylguanidinium iodide, decomp. without melting above 230°, is 
prepared by the action of ethyl iodide on N: N : N’-trimethyl- 
N” : N”-diethylguanidine or N : N” : N’’-trimethyl-N : N’-diethy]- 
guanidine, or of methyl iodide on N : N’-dimethyl-N : N” : N”’-tri- 
ethylguanidine. The tri-iodide, m. p. 50—54°, is not separated into 
isomerides by fractional crystallisation, but the picrate is at first 
oily, and a pure product, m. p. 41-5—44-5°, is obtained only with 
difficulty. The chloroplatinate, m. p. 186-5—188-5° (corr.), shows 
similar signs of being a mixture of isomerides. C. H. 


Action of Phenylcarbimide on Methylcarbamide. H. Bitrz 
and A. Breck (Ber., 1925, 58, [B], 2187—2190).—Re-examination 
of the action between phenylcarbimide and methylcarbamide 
(Biltz and Jeltsch, A., 1923, i, 1074) has shown the product of the 
change to be a mixture of w-phenyl-w-methylbiuret, m. p. 133° 
(cf. Gatewood, this vol., i, 805), and «w-phenyl-ms-methylbiuret, 
NHPh-CO-NMe:CO-NH,, m. p. 183°; addition of the phenyl- 
carbimide occurs mainly at the free amino group of methylcarbamide, 
to a minor extent at the substituted amino group. Nitrous acid 
converts «’-phenyl-w-methylbiuret into «-nitroso-w'-phenyl-o- 
methyibiuret, decomp. 126°, whereas it is without action on o- 
phenyl-ms-methylbiuret. Methylcarbimide and phenylcarbamide 
react in a complex manner, as do phenylearbimide and ethyi- 
carbamide. H. W. 


Decomposition of Liquid Hydrocyanic Acid. M. WALKER 
and D: N. Exvprep (Ind. Eng. Chem., 1925, 17, 1074—1081).— 
Commercially pure liquid hydrogen cyanide maintained at 50— 
200 lb. pressure by heating in a bomb, after a period of 40—160 hrs. 
decomposes with explosive violence, yielding a solid polymeride 
containing an excess of carbon, and ammonia and other gases. 
Decomposition is hastened by the presence of hydroxy] ions. 
Accidental explosions of this substance stored in closed containers 
are due to the same reaction proceeding under conditions such that 
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the heat developed gradually is not dissipated by radiation. [Cf. B., 
1925, 917.] 


Labile Prussic Acid (isoHydrocyanic Acid). C.J. ENKLAsR 
(Rec. trav. chim., 1925, 44, 889—890; cf. A., 1923, ii, 811).—By 
means of the base mercuric methyl hydroxide, MeHg-OH, the exist- 
ence of two isomerides of hydrocyanic acid has been demonstrated. 
The base (m. p. 95-5—97°) reacts with ordinary hydrocyanic acid 
(from potassium cyanide and dilute acid) to give mercuric methyl 
cyanide, m. p. 90°, which yields the same hydrocyanic acid when 
heated with stearic acid. Mercuric methyl iodide is converted 
by silver cyanide in alcoholic solution into mercuric methylcarbyl- 
amine, m. p. 60°, which yields when heated with stearic acid an 
isohydrocyanic acid, since this reacts with mercuric methyl hydroxide 
to regenerate the cyanide of m. p. 60°. The cyanide of m. p. 90° 
is slowly converted on keeping at 6° into its isomeride of lower m. p. 
The new form of hydrocyanic acid is also obtained by the action 
of hydrogen sulphide on silver cyanide, or, better, a solution of 
silver cyanide in potassium cyanide, on mercuric cyanide and on 
palladium cyanide. Cadmium and lead cyanides, on the other 
hand, yield with hydrogen sulphide only ordinary hydrocyanic 
acid. The isomeric form also results when sodium ferrocyanide 
is decomposed by the gradual addition of sulphuric my 


Tin Dimethyl Group and Some of its Reactions. C. A. 
Kravs and W. N. Greer (/. Amer. Chem. Soc., 1925, 47, 2568— 
2575).—A number of derivatives of the tin dimethyl radical have 
been prepared and the great tendency of the tin atoms to form 
chains has been demonstrated. The reactions are carried out in 
liquid ammonia solution. Tin dimethyl dibromide (prepared by 
the bromination of tin trimethyl bromide, cf. Kraus and Sessions, 
this vol., i, 1253), on treatment with 1 atom of sodium for each 
atom of bromine, yields a polymeride of the tin dimethyl radical, 
another polymeride being obtained by the action of tin dimethyl 
dibromide on disodium dimethyl stannide (below). Both are 
yellow solids and oxidise readily, the latter being spontaneously 
inflammable. When three atomic equivalents of sodium have been 
added to the tin dimethy] dibromide, disodium tetramethyldistannane, 
(NaSnMe,)., is formed, whilst further addition up to four equivalents 
of sodium yields disodium dimethylstannane. On treatment of 
2 mols. of the latter with 1 mol. of tin dimethyl dibromide, di- 
sodium hexamethyltristannane is produced. This on treatment with 
ethyl bromide yields hexamethyldiethyltristannane, and with tin 
trimethyl bromide yields dodecamethylpentastannane, 

both compounds being difficultly volatile liquids which oxidise in 
the atmosphere. On treatment of disodium dimethylstannane 
with methylene chloride, the reaction 2Na,SnMe,+CH,Cl,=2NaCl+ 
(NaSnMe,),CH, probably first occurs, whilst further addition of 
methylene chloride yields dimethylmethylenestannane, Me,Sn:CHy, 
which oxidises slowly in air, is reactive towards halogens, and with 


— 
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hydrochloric acid yields tin trimethyl chloride and tin dimethyl 
dichloride. Its properties undergo change with time, probably 
due to polymerisation, the mol. wt. in benzene indicating a high 
but varying degree of polymerisation. o. We 


Antimonial Analogues of the Caccdyl Series. G.T. Morcan 
and G. R. Davies (Nature, 1925, 1416, 499)—The thermal decom- 
position : SbMe,X,=—SbMe,X +MeX yields dimethylstibine chloride, 
bromide, and iodide; dimethylstibine oxide and cyanide have also 
been prepared. Further demethylation yields a series of compounds 
containing only one methyl group. A. A. E. 


Hydrazine Carbylamine Complexes of Platinum. L. 
TscHUGAEV, M. Skanavy-Gricorseva, and A. PosnyaK (Z. 
anorg. Chem., 1925, 148, 37—42).—The complex compounds of 
methyl- and ‘ethyl-carbylamine with platinum and hydrazine are 
of interest because, although they contain two nuclei, they are 
comparatively stable. They are compounds of bivalent platinum, 
having a co-ordination number of six, and the hydrazine molecule 
occupies only one co-ordination position. By the action of methyl- 
carbylamine and hydrazine hydrate on potassium chloroplatinate, 
a red complex chloride, [(MeNC),-Pt |Cl,,8H,O, 
is obtained. The corresponding perchlorate, iodide, and azide were 
also prepared. When the red chloride is treated with concentrated 


MeNC-,, 5, p,--CNMe ] 
“MeNC.., -CNMe 


hydrochloric acid a portion of the methylcarbylamine is lost and a 
yellow chloride (I) is obtained. From ethylcarbylamine, the nitrate, 
chloride, iodide, perchlorate, and chloroplatinite of the red series were 
prepared, and the chloride of the yellow series. A. G. 


Complex Base of Osmium. L. TscuvuGcarv [with E. Frrrz- 
MANN] (Z. anorg. Chem., 1925, 148, 65—68).—When sodium chloro- 
osmate is boiled with thiocarbamide in the presence of a little 
hydrochloric acid, an intense red colour is produced; this may be 
used as a test for osmium and is sensitive to 1 part of osmium in 
100,000 parts of water. By cooling and adding concentrated 
hydrochloric acid and solid lithium chloride, a mixture of two 
crystalline substances is precipitated. The principal constituent 
is soluble in alcohol and is a chloride of the constitution 


or The freezing-point 


depression of water and the electrical conductivity correspond with 
four ions per atom of osmium. A. G 
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Structure of the Dihydrobenzenes and Some Related 
Compounds. C. W. A. Lety (Chem. Weekblad, 1925, 22, 501— 
507).—On the assumption of synchronous rotation advanced for 
aromatic compounds, the three isomeric dibromocyclohexanes 
should each be capable of existence in cis and trans forms. Con- 
sideration of all possible ways of removing hydrogen bromide 
indicates that three isomeric dihydrobenzenes and 
Al) should exist; earlier results are discussed from this point of 
view, and present theory is shown to be inconsistent. A1?-cyclo- 
Hexadiene gives by addition of bromine the well-known dibromide, 
m. p. 108°; the others give tetrabromides, one of which is solid 
and the other liquid (Markovnikov, Annalen, 1898, 302, 30, 31; 
Baeyer, ibid., 1893, 278, 96, etc.). The properties of the dibromide, 
particularly its resistance to further addition, are explained by the 
triangular formula : 


H, H, 
HOR 
\W 

Br, 


The different properties of the two pairs of hydrogen atoms in 
benzoquinone, and of the two pairs of chlorine atoms in tetrachloro- 
benzoquinone are similarly quoted in support of the triangular 
formula. 8. I. L. 


Constitution of Benzene and Substitution Processes in the 
Benzene Nucleus. M. Giva and R. Prrronio (J. pr. Chem., 
1925, [ii], 140, 289—308).—The lability of certain ortho- and para- 
substituents in polysubstituted benzene derivatives is discussed in 
relation to the benzene nucleus. The 
observed phenomena are in accordance 
with the annexed representation of 
benzene, in which the difference be- 
tween the 1:4- and 1: 3-positions is 
accentuated, and on which basis the 
lability of ortho- and para-substituents 
can be ascribed to the disarrangement 
of the symmetrical valency system. 
Graphical representations of typical 
derivatives containing labile groups are 
appended, for details of which the 
original should be consulted. ' 

1-Chloro-2 : 4-dinitrobenzene reacts with cyanamide in aqueous- 
alcoholic solution, with formation of 2 : 4-dinitrophenylcyanamide, 
yellow, m. p. 168—169°. This yields a reddish-violet solution in 
fuming nitric acid, the colour changing to yellowish-red on keeping, 
when the solution deposits, on dilution, 8-nitro-«-(2 : 4-dinitro- 
phenyl)-carbamide (cf. Reudler, A., 1914, i, 521),m. p. 146—147° 
(decomp.). Alcoholic hydrogen chloride converts 2 : 4-dinitro- 
phenylcyanamide into dinitrophenylearbamide, m. p. 178° (cf. 
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Reudler, Joc. cit.). y-Trinitrotoluene reacts similarly with cyan- 
amide, with formation of 4: 6-dinitro-m-tolylcyanamide, golden- 
yellow, m. p. 161—162°, which can be converted as above into 
4: 6-dinitro-m-tolylcarbamide, pale yellow, m. p. 205—206° 


(decomp.), {-nitro-«-(4: 6-dinitro-m-tolyl)-carbamide,  flesh- 


coloured, m. p. 168—169° (decomp.). The action of cyanamide 
on £-trinitrotoluene affords a yellow substance, decomp. about 
300°, which, when heated with concentrated hydrochloric acid, 
yields 2 : 4-dinitro-m-tolylcarbamide, pale yellow, m. p. 224—225°, 
with brown coloration. 

Picrylsemicarbazide, yellow, m. p. 218—219° (decomp.), and 
picrylsemioxamazide, yellow, m. p. 249—250° (decomp.), are 
obtained by the action of picryl chloride on semicarbazide and 
semioxamazide, respectively, in alcoholic solution (cf. Giua, A., 
1924, i, 338). When £-trinitrotoluene is warmed with benzylidene- 
ethylamine in alcoholic solution, 2 : 4-dinitroethyl-m-toluidine, 
yellow, m. p. 68—69°, is obtained (cf. Giua, A., 1923, i, 455). 
y-Trinitrotoluene affords similarly 4 : 6-dinitroethyl-m-toluidine, 
yellow, m. p. 125—126°; trinitro-p-xylene yields in the same way 
3: 5-dinitroethyl-p-xylidine, m. p. 132—133° (cf. Blanksma, A., 
1905, i, 425), whilst 2:3: 5-trinitro-p-toluic acid gives 3: 5-di- 
nitro-2-ethylamino-p-toluic acid, pale yellow, m. p. 190—191°. The 
following compounds, obtained analogously from 8- and y-trinitro- 
toluenes and benzylidenealkylamines, are described: 2 : 4-dinitro- 
n-propyl-m-toluidine, pale yellow, m. p. 64—65°; 4: 6-dinitro- 
n-propyl-m-toluidine, yellow, m. p. 106—107°; and 4: 6-dinitro- 
isoamyl-m-toluidine, yellow, m. p. 87—88°. 4: 6-Dinitromethy]l- 
m-toluidine has m. p. 172—173°, not 165°, as previously reported 
(A., 1923, i, 455). F. G. W. 


Nitro Compounds with Special Reference to the Nitration 
of m-Chloronitrobenzene and p-Chlorotoluene. H. H. 
Hopveson (J. Soc. Dyers and Col., 1925, 44, 327—329).—The 
reaction conditions for the formation of p-chloro-o- and -m-nitro- 
toluene from p-chlorotoluene have been examined with a view to 
the production of a predominance of either one of the isomerides. 
The results of Holleman (A., 1909, i, 18) on the nitration of p-chloro- 
toluene at 0° are not in agreement with Fry’s theory (‘‘ The Electronic 
Conception of Valence ’’), nor are the expectations of this theory 
satisfied when m-chloronitrobenzene is nitrated. Instead of a 
mixture of chloro-3 : 5- and -3 : 4-dinitrobenzenes, only the latter 
was obtained on nitrating m-chloronitrobenzene under the conditions 
employed in nitrating nitrobenzene to obtain m-dinitrobenzene. 
This on treatment with potassium hydroxide should yield p-chloro- 
o-nitrophenol according to Fry’s theory, whilst m-chloro-o-nitro- 


_ phenol is the product actually obtained. -Chlorotoluene was 


obtained from p-toluidine in 88—89% yield. Attention is directed 
to the contrast of this result with that of Wynne (T., 1892, 61, 
1072) for o-chlorotoluene. -Chloro-o- and ~-m-nitrotoluenes, 
similarly prepared from the corresponding nitrotoluidines, even 
after repeated purifications, could not be obtained in the purity 
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described by Holleman. The o-nitro compound had m. p. 37° (Holle- 
man, 38-2°), the m-nitro had setting point 4° (Holleman, 5-8°). On 
reduction with sodium trisulphide (cf. this vol., 532, 1104), the 
o-nitro compound gives p-chloro-o-toluidine quantitatively, whilst 
the m-nitro isomeride gives p-thiol-m-toluidine. Holleman’s method 
of nitration of p-chlorotoluene at 0° was repeated and his results 
were confirmed. The addition of concentrated sulphuric acid to 
the reaction medium favours the formation of the o-nitro isomeride; 
with 10% excess of nitric acid and five times the weight of sulphuric 
acid (on the p-chlorotoluene), a product was obtained, setting point 
14°, which contained 64—65°%, of p-chloro-o-nitrotoluene (Holleman, 
58%). In presence of acetic anhydride and phosphorus pentoxide, 
the proportion of m-nitro compound is raised from 42% y rte 


Dissociation Constants of Organic Complexes. H. Lry 
and R. Grav.—(See ii, 1159.) 


‘‘Fluorenone Hydrate.’’ R. KuHN and A. WasSERMANN 
(Ber., 1925, 58, [B], 2230—2231)—The compound described by 
Schmidt and Mezger (A., 1907, i, 43) as 9: 9’-dihydroxyfluorene 
(prepared by the action of concentrated hydrochloric acid on 
«-9-acetoxyfluorene) is identified as 9-chlorofluorene, m. p. 91:5°. 
«-9-Acetoxyfluorene is most conveniently prepared by the action 
of acetic anhydride on 9-hydroxyfluorene dissolved in > 


Mechanism of Substitution Reactions in the Aromatic 
Nucleus. V. E. pe B. Barnett, J. W. Coox, and M. A. 
Mattruews (Rec. trav. chim., 1925, 44, 894—899; cf. this vol., 
i, 648, 900).—-The behaviour of 1 : 5: 9-trichloroanthracene dichloride, 
Grey sH,Cl, m. p. 162°, with a number of reagents, 
chiefly bases, is described. With water, alcohol, sodium acetate, 
diethylamine, and piperidine a meso-substituted anthrone deriv- 


ative of the type CpH,C<p x >CoH,Cl results, where X is a group 
introduced in place of the chlorine atom, whilst aniline and mono- 
or di-methylaniline causes the re-establishment of the bridge linking, 
the products being of the type ¢H,Cl. 


1:5:9:10-Tetrachloroanthracene, m. p. 195°, obtained by the 
action of alcoholic potassium hydroxide on 1: 5: 9-trichloro- 
anthracene dichloride, is oxidised by chromic acid to 1 : 5-dichloro- 
anthraquinone. This tetrachloroanthracene is also produced by 
the action of tripropylamine on the dichloride. 1 : 5 : 9-Trichloro- 


anthracene dichloride is converted by boiling in acetone solution 


with water and calcium carbonate into 1: 5: 9-trichloroanthrone 
and 1: 5-dichloro-9-hydroxyanthrone, the latter being the main 
product if the reaction is prolonged. Anhydrous sodium acetate 
in glacial acetic acid furnishes 1 : 5-dichloroanthronyl acetate, and 
boiling absolute alcohol gives 1: 5-dichloroanthronyl ethyl ether, 
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m. p. 159°, converted by hydrogen chloride in alcoholic solution 
into 1:5: 9-trichloroanthrone. 1 : 5-Dichloro-9-diethylamino- 
anthrone, m. p. 194°, results from the action of diethylamine on 
the dichloride in benzene solution, and 1 : 5-dichloro-9-piperidino- 
anthrone, m. p. 239°, by a similar reaction using piperidine, a small 
amount of 1: 5:9: 10-tetrachloroanthracene being also formed in 
each case. 1: 5-Dichloro-9 : 10-dianilinoanthracene, m. p. 254°, 
1 : 5-dichloro-9 : 10-dimethyldianilinoanthracene, not melted at 310°, 
and 1: 5-dichloro-9 : 10-tetramethyldianilinoanthracene, not melted 
at 300°, are produced by the action at 100° of aniline, methylaniline, 
and dimethylaniline, respectively. The dichloride reacts with 
pyridine to yield 1:5: 9-trichloroanthraiylpyridinium chloride, 
yellow needles (picrate, m. p. 253°). 

1:5: 9-Trichloroanthracene with bromine in carbon tetrachloride 
solution yields either 1:5: 9-trichloro-9-bromoanthracene, m. p. 
224°, or 1 : 5-dichloro-9-bromoanthrone. G. M. B. 


Directive Influence of Substituents in the Benzene Ring. 
IV. Partial Bromination of Derivatives of Aniline. A. W. 
Francis (J. Amer. Chem. Soc., 1925, 47, 2588—2596).—In con- 
tinuation of previous investigations (cf. Francis, Hill, and Johnston, 
this vol., i, 1141, 1261), the partial bromination curves (yields of 
highest brominated product plotted against the relative amounts 
of bromine solution added) of forty-two derivatives of aniline have 
been obtained. The mathematical analyses of the curves for 
meta and para derivatives of aniline previously given (loc. cit.) are 
summarised, and the more complicated curve for ortho derivatives 
is worked out. Except for the nitroanilines, the same curve is 
obtained for all m-amino compounds (in which three atoms of 
bromine are substituted) as for aniline itself. Similarly, a second 
curve is obtained for all o-substituted compounds, and another for 
all p-substituted compounds (in which only two atoms of bromine 
are substituted), irrespective of the m- or 0: p-directing influence 
of the substituent, indicating that although the substituent may 
greatly affect the absolute velocity of bromination, it affects the 
rate in each position to the same extent, the ratios remaining un- 
changed; hence the directive influence must be distributed sym- 
metrically around the ring. The curve for the m-diamines is a 
straight line indicating simultaneous substitution of all the bromine. 
In the case of the nitroanilines, the last bromination is much slower 
than the preceding ones. The stepwise curve obtained for these 
compounds is more characteristic of phenolic compounds than of 
amines. The three nitrophenols, on the other hand, have curves 
of the characteristic amine type, the nitro group apparently revers- 
ing certain properties of the amino and hydroxyl groups. . 

J. W. B. 


Velocity of Benzylation of certain Amines. II. D. H. 
Pracock (J. Chem. Soc., 1925, 127, 2177—2180; cf. A., 1924, 
i, 1297; Preston and Jones, T., 1912, 104, 1931).—The benzylation 
of various bases takes place more quickly with m-nitrobenzyl 
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chloride than with p-nitrobenzyl chloride, which has a lower energy 
of activation. With benzyl chloride, m-nitroaniline reacts faster 
than p-nitroaniline, and p-toluidine faster than m-toluidine. These 
results agree with the alternate polarity hypothesis. The effect 
of concentration on the velocity coefficient and energy of activation 
depends on the character of the base employed; with dimethyl. 
amine, the value of k, is lowered when the concentration is in- 
creased. It is suggested that the formation of a loose molecular 
complex between the base and the halogen compound precedes 
activation; this would explain why the nitrobenzyl chlorides are 
less reactive than benzyl chloride. B. W. A. 


Nitration of Phthal- and Succin-p-tolil. O. L. Brapy, 
W. G. E. Quick, and W. F. Wetuine (J. Chem. Soc., 1925, 127, 
2264—2267).—The nitration of succinyl-, phthalyl-, 3-nitrophthalyl., 
and tetrachlorophthalyl-anilide with fuming nitric acid yielded 
chiefly p-nitroaniline; the corresponding derivatives of p-toluidine 
gave 76—84°% of 2-nitro-p-toluidine, the influence of the acyl 
group enabling the methyl group to take control. B. W. A. 


Imino-aryl Ethers. III. Molecular Rearrangement of 
N-Phenylbenzimido Phenyl Ether. A. W. Cuapman (J. Chem. 
Soc., 1925, 127, 1992—1998).—On heating N-phenylhenzimido 
phenyl ether [prepared similarly to N-phenylbenzimido m-hydroxy- 
phenyl ether (T., 1922, 124, 1679)] at 240° for 1 hr., only un- 
changed material is recovered (cf. Mumm, Hesse, and Volquartz, A., 
1915, i, 244), but 2 hrs.’ heating at 270—300° effects complete 
transformation into benzoyldiphenylamine, without production 
of by-products. By means of the freezing-point curve of mixtures 
ot the two components, the progress of the transformation is followed, 
and is found to agree with that required by the unimolecular 
formula; kx 10* at 262°=—5-5. The velocity coefficients at different 
temperatures are recorded, and the mean temperature coefficient. 
N-Phenylbenzimido o-chlorophenyl ether, m. p. 88°, is similarly 
converted into benzoyl-o-chlorodiphenylamine, m. p. 95—96°, which 
is also prepared by benzoylation of o-chlorodiphenylamine, b. p. 
300—303°/753 mm., obtained from o-chlorophenylanthranilic acid 
on heating at 300—320° for 5 hrs. (cf. Uiimann, A., 1907, i, 842). 
N-Phenylbenzimido p-chlorophenyl ether, m. p. 92—93°, is converted 
into benzoyl-p-chlorodiphenylamine, m. p. 109—110°, which is also 
prepared by benzoylation of -chlorodiphenylamine (bexzoyl- 
m-chlorodiphenylamine has m. p. 101—102°). It is concluded that 
the mobile group must have become attached to the nitrogen atom 
by the nuclear carbon atom originally attached to the oxygen. 

The absence of by-products could be accounted for by regarding 
the dissociation as ionic. The specific conductivity of N-phenyl- 
benzimido phenyl ether remains constant so long as no appreciable 
isomeric change occurs, but, at a higher temperature, isomeric 
change and increase in conductivity occur simultaneously and 
finally the conductivity of benzoyldiphenylamine is reached. 
According to the ionic hypothesis, reaction occurs in the following 
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stages, of which the first, a comparatively slow change, gives the 


unimolecular character : PhO<O —> 


pho< ph— = P Phe, The observed conductivity 


change is unlikely to be due to‘@ by-product, since different samples 
of benzoyldiphenylamine show the same conductivity. 
N-p-Tolylbenzimido p-tolyl ether, m. p. 65—66°, is converted into 
benzoyldi-p-iolylamine, m. p. 124—125° (also prepared from di- 
p-tolylamine). On heating V-phenylbenzimido phenyl ether and 
\-p-tolylbenzimino p-tolyl ether at 290°, equimolecular proportions 
of benzoyldiphenylamine and benzoyldi-p-tolylamine are produced, 
but no benzoylpheny!-p-tolylamine, whence it is concluded that 
the isomeric change of an imino-ether into a substituted amide is 
not ionic in character. F. M. H. 


Methylenecitric Anhydride. Aniline Derivatives of Citric 
and Aconitic Acids. C. A. Nav, E. B. Brown, and J. R. Batey. 
—(See i, 1379.) 


Tenacity of Organic Radicals. III. J. von Brawn, R. 
FussGANGER, and M. Kuuwn (Annalen, 1925, 445, 201—224; cf. 
A., 1924, i, 632)—Whilst in general the firmness with which 
radicals so far examined are attached to nitrogen is greater the 
greater their mol. wt. and the more their atom chains are 
branched, allyl and benzyl derivatives show considerably less 
tenacity than would be expected, and it is suggested that this is 
due to the unsaturated nature of the group attached to the end 
carbon atom, which attracts an appreciable proportion of the 
affinity of this atom to itself, leaving correspondingly less available 
for the linkage to nitrogen, sulphur, oxygen, or halogen. This 
conclusion is supported by the results of the following investigation 
on derivatives containing the unsaturated (or reactive) propargyl, 
cyclopropylmethyl (‘‘trimethylenyl’’), cyclobutylmethyl tetra- 
methylenyl ”’), «-thienylmethy] (“ «-thenyl ’’), and furfuryl (“* «-furo- 
methyl”) groups, the tenacity of the allyl, «-thienylmethy], 
furfuryl, benzyl, propargyl and cyclopropylmethyl, methyl, ethyl 
(and propyl) and cyclobutylmethyl, and butyl being in this order, 
in general agreement with the known properties of these radicals. 

Methylaniline reacts with 6-bromoallyl bromide at the ordinary 
temperature with formation of methyl-£-bromoallylaniline, b. p. 
136—138°/13 mm. (the hydrochloride, picrate, and methiodide are 
oily), which when boiled with aqueous-alcoholic potassium hydr- 
oxide yields methylpropargylaniline, b. p. 1O8—110°/13 mm. (hydro- 
chloride, m. p. 142°; methiodide, m. p. 130—132°; picrate, oily; 
silver salt, yellow, flocculent). This reacts with cyanogen bromide 
in ether with formation of phenylmethyleyanamide, m. p. 28°, 
b. p. 137°/12 mm., and propargyl bromide, the latter combining 
with excess of the original base to form the quaternary phenyl- 
methyldipropargylammonium bromide, m. p. 170°. Benzylmethyl-8- 
bromoallylamine, b. p. 126—130°/15 mm. (hydrochloride, m. p. 140°; 
picrate, m. p. 124°; methiodide, yellow, m. p. 141°), yields similarly 
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benzylmethylpropargylamine, b. p. 101—103°/11 mm. (silver salt, 
orange; hydrochloride, m. p. 155°; picrate, oily), which on treat- 
ment with cyanogen bromide yields benzyl bromide and methyl- 
propargylcyanamide, b. p. 90°/12 mm. The tenacity of the pro. 
pargyl group towards nitrogen thus falls between that of methyl 
and that of benzyl, whilst the non-formation of propargylphenol by 
heating phenyl propargyl ether (cf. Powell and Adams, A., 1920, 
i, 381) indicates that the propargyl group is more firmly attached 
to oxygen than is the allyl group. Cyanocyclopropane (cf. Henry, 
Bull. Acad. roy. Belg., 1899, [3], 37, 17; Dalle, A., 1902, i, 525) 
affords, on reduction with sodium and alcohol, cyclopropylmethyl- 
amine, the benzoyl derivative of which, m. p. 74—75°, b. p. 186— 
187°/11 mm., yields, when treated with phosphorus tribromide, 
cyclopropylmethyl bromide (cf. Demjanow and Dojarenko, A., 
1908, i, 156), together with benzonitrile and dibromobutanes. cyclo- 
Propy!methyl bromide is unaffected when mixed with bromine and 
kept. Its pungent odour and destructive effect on the mucous 
membrane, as well as the ease with which it is hydrolysed by warm 
water, indicate the unsaturated nature of the cyclopropylmethyl 
group, and its analogy rather to the allyl than to the corresponding 
alkyl group. On treatment with benzylmethylamine, cyclopropyl- 
methyl bromide yields cyclopropylmethylbenzylmethylamine, b. p. 
105—106°/11 mm. (hydrochloride, oily; picrate, m. p. 88°), which 
affords, when treated with cyanogen bromide, benzyl bromide and 
cyclopropylmethylmethylcyanamide, pale yellow, b. p. 80—83°/11 
mm. cycloPropylmethylmethylaniline, b. p. 113—114°/12 mm. 
(hydrochloride, picrate, and methiodide, oily), obtained similarly, is 
converted by the action of cyanogen bromide into phenylmethyl- 
cyanamide and cyclopropylmethyl bromide. Phenyl cyclopropyl- 
methyl ether, m. p. 214°, b. p. 95°/12 mm., obtained by the action 
of cyclopropylmethyl bromide on phenol in acetone solution in 
presence of potassium carbonate (cf. Claisen, A., 1913, i, 1175), does 
not undergo isomerisation into the corresponding substituted phenol 
when heated in a sealed tube at 250°. Interaction of ammonium 
thiocyanate and cyclopropylmethyl bromide in aqueous-alcoholic 
solution affords cyclopropylmethyl thiocyanate, b. p. 65—67°/12 mm., 
which shows no tendency to isomerise to the corresponding thio- 
carbimide. These reactions place the tenacity of the cyclopropyl- 
methyl! radical above that of allyl and benzyl and below that of 
methyl. Reduction of cyclobutylacetonitrile with sodium and 
alcohol affords cyclobutylmethylamine (cf. Freund and Gudemann, 
A., 1888, 1271), the benzoyl derivative of which, m. p. 102°, b. p. 
191—193°/12 mm., yields, when treated with phosphorus tribromide, 
cyclobutylmethyl bromide, b. p. 81—83°/125 mm., di} 1-360. This 
is indifferent to bromine, much less readily hydrolysed by water 
than the above corresponding cyclopropyl derivative, and has an 
odour much less pungent than the latter or allyl bromide, but not 
so sweet as that of the alkyl bromides. It combines slowly with 
alcoholic trimethylamine with formation of cyclobutylmethylirimethyl- 
ammonium bromide, hygroscopic, m. p. 214°, and condenses with 
methylaniline to form cyclobutylmethylmethylaniline, b. p. 135°/12 
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mm. (hydrochloride, picrate, and methiodide, oily; chloroplatinate, 
ochre-yellow, decomp. 178°). The latter reacts with cyanogen 
bromide to form phenylcyclobutylmethylcyanamide, b. p. 158—160°. 
cycloButylmethyl-n-butylaniline, pale yellow, b. p. 161—162°/13 mm. 
(hydrochloride, oily; picrate, orange, m. p. 128°), yields similarly 
phenyl-n-butyleyanamide, b. p. 165—168°/13 mm. These reactions 
place the tenacity of the cyclobutylmethyl radical between that of 
methyl and that of butyl. «-Yhienylmethyl bromide, b. p. 80—82°/ 
150 mm., is obtained in 90% yield by the action of phosphorus 
tribromide on the corresponding alcohol in cold chloroform solution. 
Its odour is slightly less irritant than that of benzyl bromide, 
whilst it resembles furfuryl bromide in its lack of stability, as it 
becomes deeply coloured when kept more than 24 hrs., evolving 
hydrogen bromide and finally being transformed into a dark resin. 
It is readily hydrolysed by water, and is rapidly converted by the 
action of trimethylamine into «-thienylmethylirimethylammonium 
bromide, very hygroscopic, m. p. 172°. By reaction with benzyl- 
methylamine, it yields «-thienylmethylbenzylmethylamine, b. p. 148— 
152°/12 mm. (picrate, m. p. 95° after sintering at 92°: methiodide, 
m. p. 165°), which, on treatment with cyanogen bromide, affords 
a-thienylmethyl bromide, identified by conversion into «-thienyl- 
methyltrimethylammonium chloroplatinate, yellow, decomp. at 179° 
after turning grey at 155°. «-Thienylmethylallylaniline, b. p. 161— 
165°/10 mm. (hydrochloride, oily; picrate, m. p. 124—125°), 
obtained similarly, yields allyl bromide when treated with cyanogen 
bromide. «-Thienylmethyl bromide reacts with ammonium thio- 
cyanate in aqueous alcohol, with formation of «-thienylmethylthio- 
carbimide, b. p. 141—142°/20 mm., which reacts with aniline with 
formation of phenyl-a-thienylmethylcarbamide, m. p. 123°. The 
analogy between the allyl and «-thienylmethyl radicals is thus 
established (cf. A., 1923, i, 1193), as well as the position of the 
latter slightly higher than allyl in the tenacity series. Furfuryl- 
benzylmethylamine, b. p. 131—133°/13 mm. (hydrochloride and 
picrate, oily; methiodide, m. p. 135°), obtained by the action of 
benzyl chloride on furfurylmethylamine, affords, on treatment 
with cyanogen bromide, the very unstable furfuryl bromide (identified 
by conversion into the quaternary salt by the action of trimethyl- 
amine), indicating the smaller tenacity of the furfuryl group towards 
nitrogen, as compared with benzyl. «-Thienylmethylfurfuryl- 
methylamine, b. p. 132—135°/14 mm. (picrate, m. p. 78°; meth- 
iodide, m. p. 110°), obtained by treating furfurylmethylamine with 
«-thienylmethyl bromide, yields «-thienylmethyl bromide on treat- 
ment with cyanogen bromide, thus placing the furfuryl group above 
the «-thienylmethyl group in the tenacity series. F. G. W. 


Aluminium Oxide as a Condensing Agent and the Réle of 
Carriers in Catalysis. K. W. RoseNmMuND and A. JorrHE 
(Ber., 1925, 58, [B], 2054—2058).—In solvents of high b. p. such 
as nitrobenzene or tetrahydronaphthalene, benzyl alcohol is con- 
verted by ammonia in the presence of aluminium oxide into a 
mixture of mono-, di-, and tri-benzylamine. The catalyst is pre- 
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pared by heating aluminium hydroxide at 400°; technical aluminium 
oxide is not uniform in its action. The quantity of aluminium 
oxide used has a very marked influence on the yield; its catalytic 
action at the relatively low temperature is not completely unfolded, 
since decomposition of the hydrate after attainment of equilibrium 
isslow. For the same reason, increase in the pressure of ammonia 
accelerates the change only until the aluminium oxide has attained 
equilibrium with the hydrate. Thorium dioxide, prepared from 
the oxalate at 400°, causes more vigorous evolution of water in 
the above reaction than does aluminium oxide, but the main 
product is dibenzyl ether, only about 8% of mixed bases being 
obtained. Benzyl alcohol and aniline in the presence of aluminium 
oxide and tetrahydronaphthalene afford benzylaniline in 81°% a 
H. W. 


Stereochemistry of Aromatic Compounds. Isomerism of 
the 9-Aminofluorenes. R. KuHn and P. Jacosp (Ber., 1925, 
58, [6], 2232; cf. this vol., i, 1260)—Kerp’s 9-aminofluorene, m. p. 
161° (A., 1896, i, 239), is identified, not as y-9-fluorylearbamic acid 
(Kuhn and Jacob, loc. cit.), but as y-9-aminofluorene acetate. The 
unstable y-9-aminofluorene has m. p. 46—46-5°, which rapidly rises 
when the compound is preserved in a desiccator. 

The possibility of cis-trans isomerism in the naphth- and iso- 
naphth-thioxin group is suggested. 


Transformations of BenzylEthers. II. P.ScHoricin (Ber, 
1925, 58, [B], 2028—2036; cf. A., 1924, i, 1188).—The previous 
conclusion that the transformation of ethers into carbinols under 
the influence of sodium is peculiar to such compounds as contain 
the benzyl group is confirmed ; the change is ascribed to the relative 
feebleness of the bond between the benzyl group and oxygen. 
p-Tolyl benzyl ether decomposes in the presence of sodium wire 
at 100° in two directions, yielding toluene and p-cresol, and phenyl- 
p-tolylearbinol, m. p. 53—54°. cycloHexyl benzyl ether, b. p. 146°/ 
17 mm., d? 0-9856, prepared from cyclohexanol, sodium, and benzyl 
chloride in the presence of benzene, affords a little toluene and 
cyclohexylphenylearbinol, m. p. 50—51°. Dibenzyl ether yields 
toluene, benzyl alcohol, phenylbenzylcarbinol, m. p. 62—63°, 
benzoic acid, and, probably, stilbene. Somewhat unexpectedly, 
o-tolyl benzy] ether is transformed into toluene, o-cresol, and o-hydr- 
oxydibenzyl, m. p. 84—85° (6-benzyl-o-cresol, prepared for purposes 
of comparison from sodium o-tolyloxide and benzyl chloride in 
boiling toluene, has b. p. 187—188°/15 mm., m. p. 51—52°). 
4-m-Xylyl benzyl ether, b. p. 186—187° (corr.)/18 mm., d 
10455, is converted by sodium into toluene, xylene, m-4- 
xylenol, and 6-hydroxy-3-methyldibenzyl (characterised as the 
phenylureihane, m. p. 114—115°). Phenyl o-tolyl ether affords 
benzene, toluene, phenol, and o-cresol, the fission proceeding 
mainly in such direction as to give phenol; isomerisation is not 
observed. Decomposition of o-tolyl ethyl ether at 260° gives 
mainly o-cresol, ethylene, and ethane; toluene or a transformation 
product does not appear to be formed. Phenyl §-phenylethyl 
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ether, b. p. 180°/22 mm., d? 1-0501, prepared from potassium phen- 
oxide and $-phenylethyl chloride in the presence of alcohol, is 
converted exclusively into ethylbenzene and phenol. 

Phenyl benzyl] sulphide, m. p. 41-5—42°, b. p. 197° (corr.)/27 mm., 
prepared in 90% yield from thiophenol, potassium hydroxide, and 
benzyl chloride in the presence of alcohol, is converted by sodium 
into toluene and thiophenol; benzyl thioethers do not therefore 
appear capable of isomerisation to thiocarbinols. H. W. 


Syntheses in the Aliphatic-aromatic Series. XVI. 
Chlorinated Amines and Amino-acids. J. von Braun and H. 
Reicu (Annalen, 1925, 445, 225—246)—When phenyl! benzy] ether 
is heated with 5 parts of 38°%% hydrochloric acid in a sealed tube 
at 100° for several hours, 4-hydroxydiphenylmethane, m. p. 84°, 
and probably the 2-hydroxy isomeride, together with 2 : 4-dibenzyl- 
phenol, b. p. 253—255°/12 mm., are obtained (cf. Sintenis, Annalen, 
1872, 111, 329), the formation of benzyl chloride not being observed. 
The same products are obtained similarly from a mixture of benzyl 
chloride and phenol. p-Tolyl benzyl ether, b. p. 165°/12 mm., benzyl 
a-naphthyl ether, m. p. 61°, b. p. 200°/12 mm., benzyl 8-naphthyl 
ether, m. p. 95°, and p-diphenorymethylbenzene, C,H,(CH,°OPh),, 
m. p. 142°, behave analogously, chlorinated derivatives not being 
obtained in any case. p-Phenoxrymethylbenzonitrile, 

PhO-CH,°C,H,°CN, 
m. p. 65°, b. p. 205°/12 mm., obtained by the action of sodium 
phenoxide on p-bromomethylbenzonitrile (cf. Banse, A., 1894, 
i, 574), is reduced by hydrogen under pressure at 120° in presence 
of nickel in decalin solution, to benzyl p-phenoxymethylamine, m. p. 
about 78°, indefinite owing to absorption of atmospheric carbon 
dioxide (benzoyl derivative, m. p. 116°; hydrochloride, m. p. 260°; 
picrate, m. p. 197°), together with di-p-phenorymethylbenzylamine, 
decomp. on distillation. p-Phenoxrymethylbenzyl alcohol, m. p. 106°, 
b. p. 215—220°/12 mm., and p-phenorymethylbenzyl bromide, b. p. 
210°/13 mm., lachrymatory, are described (cf. von Braun and 
Zobel, A., 1923, i, 1199). Treatment of the p-phenoxymethy]l- 
benzylamine with fuming hydrochloric or hydrobromic acid at 130° 
affords a phenolic base, C,,H,,ON, halogen derivatives not being 
obtained. p-Hthoxymethylbenzonitrile, b. p. 135°/13 mm. (ef. von 
Braun and Zobel, A., 1923, i, 371), is reduced similarly to p-ethory- 
methylbenzylamine, b. p. 135°/13 mm., a strong base (hydrochloride, 
hygroscopic, m. p. 235°; picrate, m. p. 150°), and di-p-ethory- 
methylbenzylamine, b. p. 255°/12 mm. (hydrochloride, m. p. 226°; 
picrate, m. p. 152°; nitroso and benzoyl compounds, oily). p-Ethoxy- 
methylbenzyl alcohol, b. p. 152°/13 mm., p-ethoxrymethylbenzyl bromide, 
b. p. 148°/13 mm., and p-ethorymethylphenylacetonitrile, b. p. 
165°/12 mm., were prepared. The last-named yields, on reduction 
as above, 8-p-ethorymethylphenylethylamine, b. p. 145—147°/13 mm. 
(hydrochloride, m. p. 180°; picrate, m. p. 130°), and di-(8-p-ethoxry- 
methylphenylethyl)amine, b. p. 270—275°/13 mm. (hydrochloride, 
m. p. 250°; mtroso compound, m. p. 58°). Whilst treatment of 


- the above p-ethoxymethylbenzylamine and p-ethoxymethylpheny]- 
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ethylamine with hydrochloric acid under pressure above 100° leads 
to deep-seated decomposition, smooth reaction is obtained by 
passing dry hydrogen chloride through boiling alcoholic solutions 
of the bases. The former base is thus converted into p-chloro- 
methylbenzylamine hydrochloride, m. p. not below 300° (chloroplatinate, 
ochre-yellow, m. p. 226°; picrate, m. p. 185°), the phenylethylamine 
yielding similarly §-p-chloromethylphenylethylanmine hydrochloride, 
m. p. not below 300° (chloroplatinate, m. p. not below 300°; picrate, 
m. p. 145°). The free bases change, on isolation, into viscous, 
halogen-free, non-purifiable oils, resembling the analogous trans- 
formation product derived from ¢-heptylamine (cf. von Braun and 
Miller, A., 1907, i, 28). The following meta derivatives, obtained 
similarly, are described: m-bromomethylbenzonitrile, m. p. 93°; 
m-phenoxymethylbenzonitrile, m. p. 51°, b. p. 183—185°/12 mm.; 
m-phenoxymethylbenzylamine, b. p. 220°/16 mm. (hydrochloride, 
m. p. 170°; picrate, m. p. 170°), affording, on treatment with 
aqueous sodium hydroxide, the phenolic base, 

(platinum salt, decomp. 197°); di-m-phenoxymethylbenzylamine, 
b. p. 290°/16 mm.; m-ethoxymethylbenzonitrile, b. p, 133°/12 mm.; 
m-ethoxymethylbenzylamine, b. p. 150—152°/15 mm. (hydrochloride, 
m. p. 156°; picrate, m. p. 131°); m-ethorymethylbenzyl alcohol, 
b. p. 140—142°/11 mm.; di-m-ethoxymethylbenzylamine, b. p. 
250°/14 mm. (picrate, m. p. 212°); m-ethorymethylbenzyl bromide, 
b. p. 140—145°/12 mm.; m-ethorymethylphenylacetonitrile, b. p. 
155°/11 mm.; 8-m-ethoxymethylphenylethylamine, b. p. 145°/11 mm. 
(hydrochloride, m. p. 107°; picrate, m. p. 182°); di-(@-m-ethoxy- 
methylphenylethyl)amine, b. p. 240—245°/11 mm. (hydrochloride, 
m. p. 135°); m-chloromethylbenzylamine hydrochloride, m. p. 169° 
(chloroplatinate, m. p. 219°; picrate, m. p. 173°), and @-m-chloro- 
methylphenylethylamine hydrochloride, decomp. 177° (picrate, m. p. 
172°). 

The benzoyl derivative, m. p. 92°, of the above m-chloromethyl- 
benzylamine affords, on treatment with aqueous-alcoholic potassium 
cyanide, the corresponding benz-m-cyanomethylbenzylamide, m. p. 
89°, which, on hydrolysis with concentrated hydrochloric acid at 
115°, yields the hydrochloride of 8-m-aminoethylphenylacetic acid, 
m. p. 165°, the free acid, m. p. 210°, being obtained from the salt 
by the action of silver oxide. When heated, the acid chars, lactam 
formation not being observed. 

Reduction of o-ethoxymethylphenylacetonitrile (cf. A., 1923, 
i, 371) affords $-0-ethoxymethylphenylethylamine, b. p. 140°/11 mm. 
(hydrochloride, hygroscopic, m. p. 117°; picrate, reddish-yellow, 
m. p. 163°), and di-(8-0-ethoxymethylphenylethyl)amine, b. p. 250°/ 
11 mm., the salts of which are oily. o-Phenoxymethylbenzylamine 
yields, when treated above 100° with hydrochloric or hydrobromic 
acid, a phenolic base, C,,H,,ON, m. p. 158—159°, b. p. 225— 
235°/14 mm. with slight decomposition, which, on exhaustive 
methylation, affords the methiodide, C,,H,,ONI, m. p. 181—183°. 

-Chloromethylbenzylamine hydrochloride, m. p. 222° (chloroplatinate, 
m. p. 218°; picrate, m. p. 187°), and 8-o-chloromethylphenylethyl- 
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amine hydrochloride, m. p. 209° (p-nitrobenzoyl derivative, m. p. 
120—121°), are described. Treatment of di-(S-m-ethoxymethyl- 
phenylethyl)amine with hydrochloric acid affords di-(%-m-chloro- 
methylphenylethyl)amine hydrochloride, m. p. 220° (benzoyl deriv- 
ative, m. p. 95°). Di-(8-o-chloromethylphenylethyl)amine hydro- 
chloride, m. p. 154°, is obtained similarly. The similar action of 
hydrochloric acid on di-o-ethoxymethylbenzylamine affords the 
hydrochloride of the corresponding primary chloroamine, together 
with o-chloromethylbenzyl chloride. 

Benzoylation of o-chloromethylbenzylamine affords the corre- 
sponding benz-o-chloromethylbenzylamide, m. p. 119°, which reacts 
with aqueous-alcoholic potassium cyanide to form the corresponding 
cyano derivative, m. p. 135°. This is hydrolysed by hydrochloric 
acid at 115° to 0-aminomethylphenylacetic acid, decomp. 202° (hydro- 
chloride, m. p. 154°; hydrochloride of the ethyl ester, m. p. 167°). 
When heated at 160—-170° under reduced pressure, the acid decom- 
CH,CO 
CH,-NH 
(“‘ benzopiperidone”’), m. p. 150°, which can be recrystallised un- 
changed from hot aqueous sodium hydroxide or hydrochloric acid, 
but yields, on long boiling with the latter reagent, the above ester 
hydrochloride. b. p. 290— 
300°/12 mm., affords similarly, on hydrolysis with hydrochloric 
acid, o-aminoethylphenylacetic acid, decomp. 228° (hydrochloride, 
m. p. 218°), which decomposes below 200° when heated under 
12 mm. pressure, with formation of the corresponding lactam, m. p. 
159°. 0-y-Chloropropylbenzonitrile (cf. von Braun and Bartsch, 
A., 1913, i, 197) reacts with potassium phthalimide at 200°, giving 
the corresponding phthalimido derivative, m. p. 138°, which is 
hydrolysed by hydrochloric acid at 150° with formation of 0-y-amino- 
propylbenzoic acid, m. p. 213—214°. Lactamisation of this acid 
begins when its aqueous solution is evaporated, but is only com- 
pleted by heating the acid at 195° under a pressure of 15 mm., at 
which temperature the lactam, m. p. 100°, distils. ¥. G. W. 


Derivatives of ar-Tetrahydro-$-naphthol. CHEMISCHE 
Faprik VON HeypEN Akv.-Ges. (D.R.-P. 414261; from Chem. 
Zentr., 1925, ii, 615).—ar-Tetrahydro-$-naphthol and benzene- 
sulphochloride in pyridine yield ar-tetrahydro-8-naphthyl benzene- 
sulphonate, m. p. 95°; ar-tetrahydro-8-naphthyl p-toluenesulphonate, 
m. p. 79—80°, is similarly obtained. Dimethylaniline and carbonyl 
chloride in benzene followed by treatment with ammonia give 
ar-tetrahydro-B-naphthyl carbamate, m. p. 150°; carbonyl chloride 
alone in ‘dilute sodium hydroxide yields the carbonate, m. p. 119°. 
The p-nitrobenzoate has m. p. 113°, and the p-aminobenzoate, m. p. 
154°. Fusion with salicylic acid at 160° followed by treatment 
with phosphoryl chloride at 130° yields ar-tetrahydro-8-naphthyl 
salicylate, m. p. 55°, which has therapeutic properties. R. B. 


New Hydroxyurethanes and Chromoisomeric Silver Salts 
of their Acyl Derivatives. III. R. E. Ozsper and W. BROKER 
(J. Amer. Chem. Soc., 1925, 47, 2606—2608).—The study of the 
3d2 
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chromoisomeric silver salts of the benzoyl esters of aliphatic 
carbalkyloxyhydroxamic acids (cf. Oesper and Cook, this vol., i, 
523) has been extended to analogous aromatic acids. In all cases, 
the silver is directly united to the nitrogen, since hydrolysis of the 
product obtained by the interaction with alkyl iodides yields -sub- 
stituted hydroxylamines. The following compounds were prepared 
by the methods previously described (loc. cit.), but improved yields 
of the benzoyl esters are obtained by refluxing ethereal solutions 
of the hydroxamic acid and benzoyl chloride in the presence of the 
equivalent quantity of potassium carbonate: carbophenoxyhydr- 
oxamic acid, m. p. 102-5° [benzoyl ester, m. p. 105-5°, giving silver 
salt, m. p. 150—155° (decomp.), white and yellow forms, and 
N-ethyl derivative, m. p. 45°]; o-, m-, and p-carbotolyloxyhydroxamic 
acid, m. p. 116°, 67-5°, and 99°, respectively (benzoyl esters, m. p. 
76:5°, 102-5°, and 92°, respectively, giving white silver salts and 
N-ethyl derivatives, oils; dibenzoyl ester of the o- and p-compounds, 
m. p. 54:5° and 90°, respectively); carbo-o- and -p-chlorophenyl- 
hydroxamic acid, m. p. 127° and 119°, respectively (benzoyl ester of 
p-compound, m. p. 100°); carbo-m-nitrophenoxyhydroxamic acid, 
m. p. 130-5° (benzoyl ester, m. p. 99°). J. W. B. 


Chlorocarbonates [Chloroformates] Derived from Arom- 
atic and Dihydric Alcohols. R. E. Oxrsprer, W.- Broxnr, 
and W. A. Cook (J. Amer. Chem. Soc., 1925, 47, 2609—2610).— 
A large number of chloroformates have been prepared by the action 
of alcohols on the additive product of carbonyl chloride and anti- 
pyrine (D.R.-PP. 117624, 118536, 118537) or by addition of a base 
to a non-aqueous solution of carbonyl chloride and the alcohol 
(cf. D.R.-P. 251805, A., 1913, i, 5). In the former case, the yields 
range only from 40% to 60% and in the latter from 75° upwards, 
dialkylated anilines being especially trustworthy. The method is 
applicable to dihydric alcohols. The following new compounds are 
obtained: o- and p-chlorophenyl chloroformate, b. p. 113°/27 mm. 
and 114°/20 mm., respectively; o-chlorophenyl carbamate, m. p. 
142°; m-nitrophenyl chloroformate, b. p. 158°/18 mm.; m-nitro- 
phenyl carbonate, m. p. 168-5°; «-naphthyl chloroformate, b. p. 132°/ 
15 mm.; ethylene dichloroformate, b. p. 122°/37 mm., carbamate, 
m. p. 165° (Gattermann, A., 1888, 574, gives 147—149°) ; trimethyl- 
ene dichloroformate, b. p. 122°/37 mm. (carbamate, m. p. 167°); 
m-phenylene dichloroformate, m. p. 100°; 0-tolyl carbamate, m. p. 
160°. J. W. B. 


Nitrosation of Phenols. II. Nitrosation of 3-Bromo-, 
2-Bromo-, 3-Iodo-, and 2-Iodo-phenol. Evidence for the 
Nitroso Formula of 4-Nitrosophenol. H. H. Hopason and 
F. H. Moore (J. Chem. Soc., 1925, 127, 2260—2264; cf. T., 1923, 
123, 2499).—Nitrosation of 3-bromophenol yielded 3-bromo-4-nitroso- 
phenol, m. p. 139° (decomp.), which in any solvent except ether 
formed 3-bromo-p-benzoquinone-4-oxime, orange, m. p. 188° 
(decomp.); acidification of a cold alkali solution of this compound 
produced the pale yellow geometrical isomeride, m. p. 189—190°, 
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crystallisation of which from dilute hydrochloric acid caused recon- 
version into the orange isomeride. 2-Bromo-4-nitrosophenol, m. p. 
150°, did not form a quinoneoxime, whereas 3-iodo-p-benzoquinone- 
4-oxime (deep yellow syn-form and straw-coloured anti-form, 
decomp. 185—195°) was unobtainable in the nitroso modification. 
2-lodo-4-nitrosophenol, decomp. 152°, was obtained by a special 
method; no quinoneoxime was formed. Oxidation to the corre- 
sponding halogenated nitrophenols established the 4-positions of 
the nitroso groups, and the lower m. p. of the true nitroso 
compounds distinguish them from the quinoneoximes. A very 
pure specimen of nitrosophenol was prepared, having m. p. 133°. 

B. W. A. 


Nitration Products of o’-Nitrotoluene-p’-sulpho-p-phenet- 
idide. F. Reverpin (Helv. Chim. Acta, 1925, 8, 602—608; cf. 
A., 1922, i, 537).—Nitration of o’-nitrotoluene-p’-sulpho-p-phenet- 
idide, m. p. 129—130°, with nitric acid, d 1-4, in acetic acid (or 
nitric acid d 1-18 in alcoholic solution) yields 3-nitro-o'-nitrotoluene- 
p'-sulpho-p-phenetidide, m. p. 135—136° (hydrolysed to 3-nitro- 
p-aminophenol), together with 3 : 5-dinitro-o’-nitrotoluene-p’-sulpho- 
p-phenetidide, m. p. 163° (cf. Reverdin and Fiirstenberg, A., 1913, 
i, 850), which is also obtained by the action of nitric acid, d 1-15, 
on the mononitro compound in acetic acid solution. Under 
described conditions in the absence of acetic acid and employing 
nitric acid, d 1-5, the mononitro compound is converted into 2 : 3- 
dinitro-o' m. p. 163° (mixed 
m. p. with the 3 : 5-compound 144°), which by the action of nitric 
acid, d 1-4, readily yields 2: 3 : 5-trinitro-o'-nitrotoluene-p’-sulpho- 
p-phenetidide, m. p. 233—234° (decomp.). The orientation of each 
derivative is established by hydrolysis to the corresponding nitro- 
p-phenetidide. With ammonia, diethylamine, and aniline at about 
30°, the 2 : 3-dinitro compound yields unstable additive compounds, 
difficult to isolate in the pure state; the first two have m. p. 175° 
and 174°, respectively. Similarly, the 2:3: 5-trinitro compound 
yields compounds, m. p. below 100° (decomp. 110°), 141°, 155— 
158°, respectively. Aniline at 95° reacts, yielding 2-nitro-3-anilino- 
o'-nitrotoluene-p'-sulpho-p-phenetidide, m. p. 142° (+1 mol. of acetic 
acid of crystallisation, m. p. 126°), and 3: 5-dinitro-2-anilino- 
o’-nitrotoluene-p'-sulpho-p-phenetidide, m. p. 198°. J. W. B. 


Alcoholysis of Trinitroanisole and Trinitrophenetole. 


O. L. Brapy and H. V. Horton (J. Chem. Soc., 1925, 127, 2230— 


2233).—When 2 : 4 : 6-trinitroanisole (m. p. 68°) is crystallised from 
ethyl alcohol, a mixture, m. p. 58°, of trinitroanisole and trinitro- 
phenetole separates, whilst trinitrophenetole crystallised from 
methyl alcohol gives a mixture, m. p. 52°. The binary fusion 
diagram of the two substances shows that an unstable additive 
compound is formed, consisting of 3 mols. of trinitroanisole to 2 
mols. of trinitrophenetole. By heating with dry alcohol, up to 
35% of trinitroanisole is converted into 
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Photographic Developers. III. Preparation of p-Amino- 
phenol Sulphate from £-Phenylhydroxylamine. M. Horn 
and K. Komori (Report Osaka Ind. Research Lab., 1924, 5, No. 13, 
1—21).—The optimal conditions include the use of a large excess 
of sulphuric acid, and a temperature above 70°; the yield is 73%. 
[Cf. B., 1925, 901.] CHEMICAL ABSTRACTS. 


Phenols Alkylated the Nucleus. L. Ciatsen (D.R.-P. 
412169; from Chem. Zenir., 1925, ii, 94).—Metallic compounds of 
phenols are treated with alkyl halides (or their homologues or sub- 
stitution products) the halogen of which is particularly reactive, 
in media which do not cause dissociation (cf. A., 1923, i, 1094). 
3-Allyl-p-cresol has b. p. 112°/12 mm. o0-Benzylphenol (o-hydroxy- 
diphenylmethane) has m. p. 52°, b. p. 171°/13 mm.; phenylurethane, 
m. p. 118°. 3-Benzyl-p-cresol (phenyl-6-hydroxy-m-tolylmethane), 
b. p. 180—182°/12 mm., is obtained on heating sodium p-tolyl- 
oxide, suspended in toluene, with benzyl chloride; phenylurethane, 
m. p. 145°. Further benzylation gives 3 : 5-dibenzyl-p-cresol, b. p. 
251°/12 mm.  o0-Benzhydrylphenol (o-hydroxytriphenylmethane), 
OH:C,H,°CHPh,, a viscid oil, is obtained by the action of dipheny]- 
methyl bromide on a suspension of sodium phenoxide in toluene. 
- couples with diazo salts, giving yellow- to orange-coloured azo 

yes. 


Catalytic Dehydration of Phenol—-Alcohol Systems. II. 
Naphthol-Alcohol Systems. W. Priiss (Helv. Chim. Acta, 
1925, 8, 507—512; cf. this vol., i, 248).—The action of methyl 
alcohol on a mixture of potassium naphthalenesulphonate and 
alumina at 420° gave a small amount of a substance, m. p. 144— 
145°. §-Naphthol and methyl alcohol under the influence of 
alumina, as previously described, furnish a mixture of trimethyl- 
naphthalenes of b. p. 102—150°/12 mm. and the tetramethyl- 
naphthalene of m. p. 107—108°. Nitration of the trimethy]- 
naphthalene fraction gives a mononitrotrimethylnaphthalene, m. p. 
142—143°, reduced to the corresponding aminotrimethyinaphthalene, 
b. p. 198—200°/12 mm., m. p. 115—116°. When ethyl, butyl, or 
amyl alcohol is used in place of methyl alcohol, the products con- 
tain oxygen and cannot be isolated in a state of purity. With 
«-naphthol in place of 8-naphthol, a mixture of liquid hydrocarbons 
is produced. G. M. B. 


meso-Thioanthracene Derivatives. II. Dianthranyl Di- 
sulphide and Dianthranyl Tetrasulphide. W. H. Cooks, I. M. 
Hersron, and G. H. WALKER (J. Chem. Soc., 1925, 127, 2250— 
2255; cf. Heilbron and Heaton, T., 1923, 123, 173).—The action 
of sodium hydrosulphide in excess on 9: 10-dibromoanthracene in 
amyl-alcoholic solution gives 30—40% of dianthranyl disulphide 
(m. p. 223°), 9: 10-dithiolanthracene and 9-anthranyl mercaptan 
being intermediate products. In addition, some dianthranyl oxide, 
m. p. 213°, is often formed, which on reduction yields both anthranol 
and anthracene. When less than one equivalent of the hydro- 
sulphide is used, a yield of 80—90% of dithioheptacyclene is 
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obtained. Dibromoanthracene is completely converted into this 
latter substance when heated in an autoclave with sodium sulphide. 
Sodium disulphide acting on dibromoanthracene yields 60% of 
dianthranyl disulphide, but the same reactants heated in an auto- 
clave produce a yellow, insoluble, amorphous compound, presum- 
ably ms-dibromodiheptacyclene disulphide. Dianthranyl tetrasulphide, 
m. p. 190°, is formed by the action of sodium polysulphides on 
dibromoanthracene, and is identical with the ‘“ dithiodianthranone 
disulphide ’’ of Heilbron and Heaton; alcoholic potassium hydr- 
oxide converts this into 9-anthranyl mercaptan and dianthranyl 
disulphide. B. W. A. 


Formation of Metallic Phenoxides by Metals. fF. ZrerzscHe, 
H. SILBERMANN, and G. Vir (Helv. Chim. Acta, 1925, 8, 596— 
602).—A large number of phenoxides of metals other than the 
alkali metals have been prepared by the direct action of the finely 
divided metals on the phenol dissolved in an organic solvent 
(alcohol, toluene, xylene, or nitrobenzene). In carefully dried 
media, very little formation of the phenoxide occurs even at the 
b. p., but in the presence of a small quantity of water the action 
may become exothermic, an optimum yield being obtained in 
toluene solution containing 2-5% of 96% alcohol, and with a 10% 
solution of the phenol in 72% alcohol. The reaction velocity of 
the metals used decreases in their electromotive series order; the 
magnesium compound of salicylaldehyde, for example, reacts with 
aniline to yield the anil of salicylaldehyde and magnesium hydr- 
oxide, whilst the corresponding copper compound yields the copper 
salt of the anil. The following compounds are described: mag- 
nesium salts of 8-hydroxyquinoline, salicylaldehyde, 2-aceto-«- 
naphthol, 1-hydroxyxanthone; cobalt salts of 8-hydroxyquinoline. 
salicylaldehyde ; copper salts of 8-hydroxyquinoline, salicylaldehyde. 
o-hydroxybenzylideneaniline, m. p. 222—226°; zinc salts of 
8-hydroxyquinoline, salicylaldehyde; ferrous salts of 8-hydroxy- 
quinoline, m. p. 120° (with loss of colour), salicylaldehyde, 
m. p. 144°, o-vanillin, m. p. 156—158°. The ferrous compounds 
were obtained by the addition of freshly prepared ferrous disalicylate 
(obtained by the direct action of finely divided iron on salicylic acid 
in an inert atmosphere) on the phenol. The following compounds 
are also described : 8-hydroxyquinoline p-nitrobenzoate, m. p. 174— 
175°; 2-p-nitrobenzoyloxybenzaldehyde, m. p. 123—124° (phenyl- 
hydrazone, m. p. 210—211°). J. W. B. 


Salts and Complex Compounds of Quadrivalent Vanadium. 
A. RosENHEm™ and H. yt Mone (Z. anorg. Chem., 1925, 148, 25— 
36).—Alkali vanadyl sulphates decompose in boiling sulphuric acid 
according to the equation 2V'°.=—V™-+-V’, yielding a crystalline 
vanadium sulphate, V,0,(SO,)., and a series of insoluble double 
sulphates, MV(SO,)., where M=K, Na, or NH,. All these sub- 
stances differ in properties from sulphates of the same composition 
previously described. Vanadyl sulphate probably decomposes in 
a similar way. 

The following complex organic compounds are described : 
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Ammonium (+4H,O) and potassium (+3H,O) vanadyl hydroxy. 
naphthoates; ammonium, potassium, guanidine, pyridine, and 
thallium vanadyl derivatives of pyrocatechol, 
(N (OH). ; 
K,{ ; 

and TI,[ vanadyl acetylacetonate, 
VO(C;H,O,).,H,O, and its ammonium, pyridine, and quinoline deriv- 
atives. The existence of the complex vanadyl tartrates and salicy]- 
ates of Barbieri (A., 1915, i, 380, 887) is confirmed. A. G. 


Optically Active Tripyrocatechylarsenic Acids. A. Rosry. 
HEIM and W. Puato (Ber., 1925, 58, [B], 2000—2009).—Weinland 
and Heingler’s pyrocatechol semiarsenate, AsO(O-C,H,°OH),,4H,0 
(cf. A., 1919, i, 442; 1920, i, 778), is resolvable into its optical 
antipodes, thus rendering untenable the constitution ascribed to 
it by these authors. The simplest mode of formulation lies in the 
assumption that three pyrocatechol molecules are arranged at six 
co-ordination positions around the central quinquevalent arsenic 
atom. No account is thereby rendered of the tenacity with which 
a molecule of water is retained in the acid and all its salts, and 
from this point of view the formula, 

JH, 

proposed by Reihlen (cf. this vol., i, 912), is to be preferred. 

r-Tripyrocatechylarsenic acid is conveniently resolved into its 
optical antipodes by crystallisation of the normal cinchonine salt 
from boiling alcohol; under these conditions, the r-acid is con- 
verted quantitatively into cinchonine 1[-tripyrocatechylarsenate, 
owing to the gradual racemisation of the d-acid, which would other- 
wise remain in solution, and continuous withdrawal of the l-acid 
as the cinchonine salt. 1-T'ripyrocatechylarsenic acid, 

H[As(C,H,0,)3],5H,O, 

has [a]p —446-4° in aqueous acetone. The following salts are 
described: cinchonine salt, [«]p —253-5° in acetone; potassium 
salt, —459-9° in aqueous acetone; 
ammonium salt (+ H,O), [«]p —570-9° in aqueous acetone; barium 
salt (+10H,0), —417-5° in water; quinidine salt, [«]p —168° 
in acetone. 

d-Tripyrocatechylarsenic acid, [a]p +408-7° in aqueous acetone, 
is prepared by resolution of the r-acid in alcoholic solution by 
quinine or cinchonidine. The quinine salt (+H,O), [«]p +250-2° 
in acetone, cinchonidine salt (+H,O), [«]p +287-2° in acetone, 
potassium salt (+H,O), [«]p +413-4° in aqueous acetone, and 
barium salt (+10H,O), [«]p +418-7° in water, are described. 

r-Tripyrocatechylarsenic acid could not be resolved by the normal 
strychnine salt, [a] —61-9° in acetone, normal brucine salt (+H,0), 
[a]jp —41-4° in acetone, cinchonine hydrogen salt (+2H,O), [«]p 
+62-5° in acetone, cinchonidine hydrogen salt (+2H,O), quinine 
hydrogen salt (+2H,O), or quinidine hydrogen salt (+-2H,0). 

The optically active tripyrocatechylarsenic acids are very stable 
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towards racemisation in alkaline solution; they are slowly inactiv- 
ated in neutral solution, but are very sensitive towards hydrogen 
ions. H. W. 


Piperonyl Bromide. Faprik Fiora (Swiss Pat., 
107617; from Chem. Zenir., 1925, ii, 612).—Piperonyl bromide is 
obtained by the action of dry hydrogen bromide on piperonyl 
alcohol in benzene at 0°. R. B. 


Formation of Safroeugenol [3-Hydroxy-4-ethoxyallylbenz- 
ene] and isoSafroeugenol (3-Hydroxy-4-ethoxypropenylbenz- 
ene] from Safrole and isoSafrole. K. Karuxu (Acta Phyto- 
chim., 1925, 2, 113—118).—On treatment with hot concentrated 
solutions of magnesium methyl iodide for 5 hrs., safrole and iso- 
safrole undergo rupture of their methylenedioxy rings. Safrole 
yields safroeugenol [3-h ydrory-4- ethoxyallylbenzene], b. p. 111—112°/ 
15 mm., 263-2°/758 mm.; d? 1-03422, n® 1-52992 (benzoate, b. p. 
200°/6 mm., d” 1-0944, 11-5595 ; phenylurethane, m. p. 57-5—59°). 
isoSafrole apparently yields cis-isosafroeugenol [3-hydroxy-4- 
ethoxy propenylbenzene|, m. p. 86° (acetate, m. p. 67—68-5°; benzoate, 
m. p. 59°; methyl ether, m. p. 63-5°; phenylurethane, m. p. 121— 
123°), the trans-com pound, m. p. 35—36°, being formed when 
safroeugenol is heated with potassium hydroxide. The trans-form 
may be changed to the cis by heating the solid with solid potassium 
hydroxide. The formule attributed to safroeugenol and its iso- 
form are confirmed by the identity which exists between trans-iso- 
safroeugenyl methyl ether and isoeugenyl ethyl ether, the latter 
being prepared by the method of Puxeddu (A., 1909, i, 225—226). 
An attempt to prepare isoeugenyl ethyl ether from eugenol, ethyl 
iodide, and sodium ethoxide in the hot led to an unknown substance, 
m. p. 60-5°. On catalytic reduction, safroeugenol and its iso-form 
yield dihydrosafroeugenol [3-hydroxy- 4-ethoxy propylbenzene], m. p. 
42-6°, b. p. 114:3—115-4°/3 mm., d” 1-0095 (liquid), nj 15172 
(liquid) (phenylurethane, m. p. 79—81° ), which is also formed from 
dihydrosafrole and magnesium methyl iodide. On treatment with 
hot alkali, betelphenol [3-hydroxy-4-methoxyallylbenzene] is con- 
verted into isobetel phenol [3-hydroxy-4-methoxr Pp. 
91° (ethyl ether, m. p. 50°). B. F. 


Derivatives of m- and o-Dicresol [Dihydroxyditolyl]. W. 
Sternkorr [with E. Zemiscu, H. and G. Pout] (J. pr. 
Chem., 1925, [ii], 110, 354—358). —m-Nitrotoluene is obtained in 
43% yield by adding concentrated sulphuric acid (40 g.) gradually 
to a boiling solution of m-nitroacet-p-toluidide (10 g.) in 96°, 
alcohol (40 g.), cooling to 10—15°, and, ignoring the separation of 
crystals, diazotising the product, decomposing the diazonium. 
compound by gentle warming, extracting the :m-nitrotoluene with 
ether, and purifying the product by vacuum distillation (b. p- 
99—104°/ 16 mm.). When m-tolidine hydrochloride is treated in 
aqueous solution with gaseous nitrous acid at 18—20°, and the 
resulting mixture diluted and boiled with nitric acid, a tetranitro 
derivative, probably 3: 5: 3’ : 5’-tetranitro-4 : 4’- 2’-di- 
3 


nd 
V- 


i. 1414 ABSTRACTS OF CHEMICAL PAPERS. 


tolyl, yellow, m. p. 299° (ammonium salt, deep yellow; sodium salt, 
reddish-golden), separates in 97% of the theoretical yield. When 
boiled with tin and hydrochloric acid, the tetranitro derivative 
affords the chlorostannate of 3 : 5: 3’ : 5'-tetra-amino-4 : 4'-dihydroxy- 
2: 2’-ditolyl, CogH3g0,N from which the corresponding 
tetra-acetamido derivative (-+-2H,O) is obtained by the action of 
acetic anhydride. When dinitro-o-cresol is boiled with tin and 
hydrochloric acid until reduction is complete, and the cooled, 
filtered mixture saturated with hydrogen chloride, 5 : 5’-diamino- 
4: 4’-dihydroxy-3 : 3'-ditolyl dihydrochloride, decomp. 230°, is 
obtained. 

Aniline chlorostannate can be diazotised directly, with formation 
of benzenediazonium chlorostannate, light grey flocks. «-Naphthy]- 
amine chlorostannate yields similarly «-naphthalenediazonium chloro- 
stannate as a greenish-yellow precipitate. F. G. W. 


Syntheses in the Fatty-aromatic Series. XV. o-y-Bromo- 
propylbenzyl Bromide. J. von Braun and W. KaisFr (Ber., 
1925, 58, [B], 2162—2164).—o-y-Chloropropylbenzonitrile is readily 
converted by alcoholic sodium ethoxide into 0-y-ethoxypropyl- 
benzonitrile, b. p. 150°/16 mm., which, in decahydronaphthalene at 
100° and 30 atm., is readily hydrogenated to a mixture of 0-y-ethoxy- 
propylbenzylamine, b. p. 155—158°/16 mm. (hydrochloride, m. p. 
112°), and, apparently, di-o-y-ethoxypropylbenzylamine; the latter 
substance when distilled under diminished pressure decomposes 
into o-y-ethoxypropylbenzylamine and 2-ethory-1 : 2: 3 : 4-tetra- 
hydronaphthalene. The primary base is transformed by sodium 
nitrite into 0-y-ethoxypropylbenzyl alcohol, b. p. 165—170°/15 mm., 
which, in a difficult operation, is converted by hydrobromic acid 
(60%) at 100° during 22 hrs. into o-y-bromopropylbenzyl bromide, 
b. p. 175°/15 mm. The latter compound is converted by dimethy]- 
amine into as.-homotetrahydroisoquinoline methobromide, 

C,H, >NMe,Br, 
m. p. 241—242°. H. W. 


Leprosy. XXXVII. Fractionation of Chaulmoogra Oil. 
II. Evidence of the Existence of a Highly Unsaturated 
Optically Active Acid. R. Wrenswauu and A. L. Dean (U.S. 
Pub. Health Service Bull., 1924, 141, 12—23).—Fractionation of the 
liquid acid residue of chaulmoogra acids, and application of the 
lead salt-ether method to the highly unsaturated fraction, yield an 
acid, probably C,,H»*CO,H, 0-9322, n® 1-4735, af +53-1°, 
acid number 201-2, iodine number (Hiibl) 168-3, rising to 180-4. 
Catalytic hydrogenation of the acid yields dihydrochaulmoogric 
acid. CHEMICAL ABSTRACTS. 


Leprosy. XXXVIII. Catalytic Reduction of Chaulmoogric 
and Hydnocarpic Acids. A. L. Dean, R. WRENSHALL, and G. 
Fustmoto (U.S. Pub. Health Service Bull., 1924, 141, 24—27; 
ef. preceding abstract and T., 1904, 85, 838, 851).—DihydrochauI- 
moogric acid, m. p. 71—71-5°, iodine number 0-76—0-83, acid number 
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199-8, x» (5°% solution in chloroform) —0-12° to -+-0-57° (ethyl ester, 
m. p. 16-5°), is obtained by reduction for 48 hrs. with hydrogen and 
colloidal platinum—palladium catalyst of a solution of chaulmoogric 
acid (17%) in 95% alcohol, additional catalyst being added after 
16—24 hrs. LEsterification occurs simultaneously. Dihydrohydno- 
carpic acid, C,;Ho*CO,H, m. p. 63°, optically inactive, is obtained 
similarly. CHEMICAL ABSTRACTS. 


Influence of Phosphorus Oxychloride on the Catalytic 
Reduction of Acid Chlorides. Zerzscuz and O. Arnp (Helv. 
Chim. Acta, 1925, 8, 591—597).—In viiew of the conflicting results 
concerning the deleterious effect of phosphorus oxychloride on the 
catalytic reduction of acid chlorides (cf. Busch and Stove, A., 1916, 
ii, 534; Rosenmund and Zetzsche, A., 1918, i, 300), the effects of 
varying concentrations of phosphorus oxychloride, temperature, 
and duration of heating on the reduction have been studied. If, in 
the reduction of benzoyl chloride in xylene solution with a palladium 
catalyst at 115°, a current of the oxychloride be passed into the 
reaction mixture, no benzaldehyde and only a trace of benzoic 
acid is formed, 98-8°% of the chloride remaining unchanged, whilst 
in phosphorus oxychloride solution the whole of the acid chloride is 
recovered unchanged; hence phosphorus oxychloride itself, even 
in low concentrations, is a contact poison. With increasing concen- 
tration of the oxychloride, the production of the aldehyde, ester, 
and acid is in turn suppressed and the secondary formation of non- 
volatile hydrocarbons favoured. The same effect is observed, 
using smaller concentrations of the oxychloride, as the duration of 
heating is increased. The explanation of these phenomena by the 
theory of the “‘ complex’? mechanism of catalysis (cf. Rosenmund 
and Zetzsche, A., 1921, ii, 320) is discussed. Superimposed on the 
poisoning effect of the oxychloride is a secondary reaction by which 
it alters the existing complexes, or produces new ones, so that a 
reaction unfavourable to aldehyde formation sets in even after the 
removal of the oxychloride from the system. With increase in 
temperature, the arresting influence of the oxychloride decreases, 
but is still considerable at a temperature 90° above its b. p. For 
the synthesis of aldehydes, therefore, the acid chloride should be 
free from phosphorus oxychloride. J. W. B. 


Glycol Esters of certain Aromatic Acids. L. H. CRETCHER 
and W. H. Pirrencer (J. Amer. Chem. Soc., 1925, 47, 2560—2563). 
—Glycol esters of various aromatic acids are prepared in 70—80% 
of the theoretical yield by the action of the anhydrous sodium salt 
of the acid on 3 mols. of ethylene chlorohydrin in the presence of a 
small concentration of diethylamine at 130—160° for several hours. 
The following $-hydroxyethyl esters are thus obtained: benzoate, 
b. p. 173°/21 mm., di} 1-0937 (D.R.-P. 245532, 1910, gives m. p. 45°, 
but samples obtained showed no tendency to crystallise), giving a 
phenylurethane, m. p. 115°; salicylate, b. p. 172°/12 mm., dj 1-2537 
(cf. D.R.-P. 173776, 1905); phenylcinchoninate, m. p. 90°; p-nitro- 
benzoate, m. p. 77° (D.R.-P. 245532, 1910, gives 63°), which on 
reduction with iron and dilute hydrochloric acid yields the p-amino- 
3 d* 2 
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benzoate, m. p. 132° (hydrochloride, m. p. 162—163° (decomp.)}]. On 
heating, or distilling under ordinary pressure, the glycol mono. 
esters are converted almost quantitatively into the di-esters and 
ethylene glycol and thus are obtained, ethylene disalicylate, m. p. 
785°, and di-p-nitrobenzoaite, m. p. 140°.  $-Hydroxyethyl 
p-aminobenzoate is not suitable as a local anesthetic. J.W.B. 


‘*Bromonovocaine.’’ J. Freska and J. (Spisy Piiro- 
dovedeckou Fak. Masarykovy Univ., 1925, No. 48, 1—22).—2: 4- 
Bromonitrotoluene, m. p. 77—78°, obtained in 90% yield by 
refluxing p-nitrotoluene with bromine and ferrous bromide, when 
oxidised for 15 hrs. below the b. p. with 30% nitric acid and a small 
amount of mercury and potassium chlorate, yields 2-bromo-4-nitro- 
benzoic acid, m. p. 166—167° (97% yield). Reduction with ferrous 
sulphate and barium hydroxide at 50° or with iron and hydrochloric 
acid at 70° yields 2-bromo-4-aminobenzoic acid, m. p. 201—202° in 
83%, yield (silver salt, m. p. 234°; lead salt, m. p. above 300°; ethyl 
ester, m. p. 125°). Condensation of the acid with ethylene chloro- 
hydrin gives chloro-o-bromo-p-aminobenzoylethanol, m. p. 123—124°, 
which when heated in a sealed tube with 2 mols. of dimethylamine 
affords dimethylamino-o-bromo-p-aminobenzoylethanol, m. p. 130— 
131°. The following compounds were also prepared: 2-bromo- 
4-nitrobenzoyl chloride, m. p. 1832—133°; chloroethyl and ethylene 
2-bromo-4-nitrobenzoate, m. p. 59—60° and 134—135°, respectively ; 
3 : 3’-dibromoazobenzene-4 : 4'-dicarborylic acid, m. p. above 300°, 
formed by air-oxidation of the hydrazine produced by reduction of 
the nitro compound with zinc and sodium hydroxide, when heated 
with ethylene chlorohydrin at 110° in a sealed tube, yields the 
ethylene ester. CHEMICAL ABSTRACTS. 


Action of Some Chlorides Derived from Carbonic Acid on 
Dimethylaniline. H. Rivrer and P. Ricwarp (Helv. Chim. Acta, 
1925, 8, 490—500).—The action of a series of acid chlorides such as 
carbonyl chloride, thiocarbonyl chloride, and a number of derived 
chlorides on dimethylaniline is described. In most cases, substi- 
tution results in the para position of the dimethylaniline nucleus. 
but partial demethylation of dimethylaniline appears as a side 
reaction in some instances. The occurrence of isomeric thionic and 
thiolic esters of p-dimethylaminothiolbenzoic acid is confirmed. 

The action of carbonyl chloride on dimethylaniline at 0—10° for 
several days yields p-dimethylaminobenzoyl chloride, m. p. 147— 
149°, purified by removing the dimethylaniline hydrochloride in 
chloroform. By the action of sodium phenoxide, and of lead 
mercaptide and lead phenyl sulphides, this chloride furnishes 
phenyl p-dimethylaminobenzoate, m. p. 180—181°, ethyl p-dimethyl- 
aminothiolbenzoate, NMe,C,H,-CO-SEt, m. p. 61—63°, and phenyl 
p-dimethylaminothiolbenzoate, NMe,°C,H,°CO-SPh, unstable (picrate, 
m. p. 132—133°). Thiocarbonyl: chloride yields with dimethy]- 
aniline chiefly tetramethyldiaminodiphenyl thioketone and crystal- 
violet, but by conducting the reaction in carbon disulphide solution 
there is obtained a small yield of p-dimethylaminothiolbenzoic acid, 
NMe,°C,H,°CO-SH, m. p. 205—208° (decomp.), which is unstable but 
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yields coloured precipitates with solutions of salts of lead, iron, 
nickel, and cadmium. Ethyl chloroformate, phenyl chloroform- 
ate, and ethyl chlorothionformate give no condensation products 
with dimethylaniline, the base merely inducing decomposition with 
production of ethyl chloride and carbon dioxide, phenyl carbonate 
with carbon dioxide and hydrogen chloride, and ethyl chloride 
and carbon oxysulphide, respectively. Phenyl chlorothionformate, 
however, furnishes phenyl p-methylaminothionbenzoate, 
NHMe:C,H,-CS-OPh, 

yellow, m. p. 109—110°, methyl chloride being evolved in the 
reaction. Ethyl chlorothionformate also causes elimination of a 
methyl group, the product being p-methylaminophenyl ethyl sulphide, 
a pale yellow liquid, b. p. 154—156°/18 mm. (picrate, m. p. 130-5— 
131-2°), whilst phenyl chlorothionformate in an analogous manner 
produces phenyl p-methylaminophenyl sulphide, m. p- 65-5—66-5°, 
b. p. 345—350° (decomp.) (picrate, m. p. 140°; nitrosoamine, m. p. 
160-5—161°). When dimethylaniline acts on ethyl or pheny! chloro- 
dithioformate, the only products identified are ethyl and phenyl 
trithioformate and crystal-violet. G. M. B. 


Mechanism of the Claisen Cinnamic Ester Synthesis. H. 
ScHEIBLER and H. FRIESE (Annalen, 1925, 445, 141—158).—In the 
synthesis of cinnamic acid by the interaction of benzaldehyde 
(1 mol.), ethyl acetate (2 mols.), and sodium or potassium (2 mols.) 
in ethereal solution (Claisen, A., 1890, 891), the yield of product is 
the same when the benzaldehyde is added to the freshly-prepared 
metal-ester condensation product, or added after the latter has 
been kept for 48 hrs., or when all three reactants are mixed in the 
solvent, indicating that the first phase of the reaction is the formation 
of the ethyl sodio- or potassio-acetate, CH,:C(ONa)-OEt. Cinnamic 
acid is also formed by the action of benzaldehyde on the product 
obtained by dissolving metallic sodium in 10 parts of ethyl acetate 
(as in the acetoacetic ester synthesis) and removing excess of ester 
by evaporation under reduced pressure. Ethyl acetoacetate is not 
a by-product of this reaction, and benzaldehyde is without action 
on ethyl sodioacetoacetate under similar conditions. The use of 
sodium ethoxide in place of metallic sodium lowers the total yield of 
cinnamic ester and acid from 65% to 24%, the alcohol apparently 
preventing the reaction from proceeding to completion, since the 
yields of cinnamic derivatives can be increased by the following 
procedure, in which the alcohol formed during the reaction is 
removed. Sodium wire (9-2 g.) is added to a mixture of benzalde- 
hyde (42-4 g.) and ethyl acetate (52-8 g.), the mixture being cooled 
at first, then boiled until solution of the metal is complete. Excess 
of ethyl acetate is then distilled off, any alcohol present being thereby 
removed, and the residue boiled with a further 40 c.c. of fresh ethyl 
acetate. This is again removed by distillation, treatment with 
fresh ethyl acetate repeated twice more, excess of the latter being 
finally removed by evaporation under reduced pressure. Treatment 
of the residue with cold dilute sulphuric acid, followed by extraction 
with ether, affords ethyl cinnamate (58 g., or 82-4%) and cinnamic 
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acid (8-2 g., or 13-9°,). No advantage is gained by the application 
of excess of benzaldehyde, indicating that the reaction product, 
before hydrolysis, represents the end-product of the condensation. 
The presence of a small proportion of acetic acid in the hydrolysed 
product (cf. Stoermer and Kippe, A., 1905, i, 777) is to be ascribed 
to the formation of an additive product from the ethyl acetate and 
sodium ethoxide, CMe(ONa)(OEt), (I), hydrolysis of which may 
lead to either sodium or ethyl acetate, but it may undergo 
fission into ethyl alcohol and ethyl sodioacetate. Continuous 
removal of the alcohol by the above procedure favours this fission, 
as a result of which the proportion of (I) in the final condensation 
product is reduced to a minimum, and the ensuing formation of 
acetic acid avoided. The almost equally high yield of cinnamic 
acid, obtained when sodium ethoxide is used instead of metallic 
sodium, provided that the above method of removing alcohol is 
applied, affords additional evidence for the occurrence of the 
above fission, and indicates that the active agent in the acetoacetic 
ester and similar condensations is not (I) (ef. Claisen and Lowman, A., 
1887, 583; 1888, 692), but the ethyl sodioacetate derived therefrom. 
The reaction between ethyl sodioacetate and benzaldehyde can be 
formulated CH:C(ONa)-OEt-+ Ph:CHO OFt_., 
CHPh:?CH:-C(OH)(ONa)-OEt, and the formation of both ester and 
acid from the sodium compound is due to the hydrolysis of the 
*C(OH)(ONa)-OEt group taking place in two directions simul- 
taneously. Treatment of the sodium derivative with acetyl chloride 
affords a product which decomposes on distillation with formation 
of acetic and cinnamic acids and their ethyl esters, whilst benzyl 
iodide leads similarly to ethyl and benzyl alcohols and cinnamates: 
Condensation of benzyl acetate, benzaldehyde, and sodium in 
benzene affords a hygroscopic condensation product which yields 
benzyl cinnamate (73°) and cinnamic acid (20-8°%) on hydrolysis, 
and on treatment with ethyl bromide affords a product which 
decomposes on distillation with formation of ethyl and benzyl 
alcohols and cinnamates. The analogous preparation of p-methoxy- 
cinnamic acid from p-anisaldehyde, ethyl acetate, and sodium, in 
ether, is described. Ethyl isobutyrate condenses with benzaldehyde 
and sodium in ether, with formation of §-phenyl-««’-dimethyl- 
hydracrylic acid (20°) and its ethyl ester (47-8%), the reaction 
being formulated 


Me,—C(ONa):OEt 
— 


HPh: 
CHPh(ONa)-CMe,*CO, Et. 
F. G. W. 


CMe,!C(ONa)-OEt-+Ph-CHO —> 


Derivatives of Cinnamic Acid. CHEMISCHE FABRIKEN VORM. 
WEILER-TER Meer (D.R.-P. 411955; from Chem. Zentr., 1925, 
ii, 93).—o-Cyanocinnamic acid, m. p. 137°, is prepared by heating 
1-nitroso-8-naphthol with aqueous sodium hydroxide and p-toluene- 
sulphochloride. Boiling with sodium hydroxide converts it into 
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o-carboxycinnamic acid, m. p. 183—184°, identical with the acid 
derived from the spatially isomeric o-cyanocinnamic acid of m. p. 
254°. Amyl o-cyanocinnamate, m. p. 137°, distils without decompo- 
sition, whilst methyl o-cyanocinnamate has a considerably lower m.p. 
than the corresponding derivative of the above isomeride. A. C. 


Alkylamine Esters of Aromatic Amino-acids. Farpen- 
FABRIKEN VORM. F. Bayer & Co. (Austrian Pat. 99680; from 
Chem. Zentr., 1925, ii, 772).—y-Dimethylamino-«8-dimethyl propyl 
p-nitrocinnamate, an oil, on reduction yields y-dimeihylamino-«8-di- 
methylpropyl p-aminocinramate, b. p. 230—235°/8 mm. (hydro- 
chloride). The o-nitrobenzoate and o-aminobenzoate (hydrochloride, 
m. p. 182°) of y-dimethylamino-«$-dimethylpropy] alcohol and the 
hydrochloride, m. p. 100°, of the m-aminobenzoate are also — 


Higher Terpene Compounds. XXV. Anhydride Form- 
ation and Nitric Acid Oxidation of Abietic Acid. L. Ruzicka 
and M. Prerrrer (Helv. Chim. Acta, 1925, 8, 632—636).—In 
opposition to the view of Knecht (A., 1923, i, 1202), it is shown 
that when purified abietic acid, obtained from American colophony, 
is heated for 8 days at 180° under a pressure of 12 mm. and then 
distilled in a high vacuum, the product has the formula C.y)H,90,, 
no trace of anhydride formation being observed (cf. Ruzicka and 
Schinz, A., 1923, i, 1202). /-Pimaric acid from pine resin, similarly 
treated, yields only traces of water and carbon dioxide, the distilled 
product having the same composition. The indefinite melting 

Me Me points obtained by Knecht (loc. cit.) are probably 
Pas due to the formation of isomerides. Oxidation of 
| abietic acid with nitric acid, d 1-18, gives a 10% 

/\4\ yield of trimellitic acid, the small yield being due 

i to the complete destruction of the ring concerned 

CO,H yee in its production, thus confirming the annexed 

constitution for abietic acid (cf. Ruzicka, Schinz, 
and Meyer, A., 1924, i, 171; Virtanen, A., 1912, i, 669). 
J. W. B. 


Higher Terpene Compounds. XXVI. Degradation of 
Abietic Acid by Potassium Permanganate and Ozone. L. 
Ruzicka, J. Mryer, and M. Prerrrer (Helv. Chim. Acta, 1925, 
8, 637—650; cf. Ruzicka and Meyer, A., 1924, i, 172).—Oxidation 
of abietic acid with potassium permanganate (10 atoms of oxygen) 
yields an amorphous acid, insoluble in water, which, after puri- 
fication through its methyl ester, yields a semicarbazide derivative 
corresponding with a dibasic acid of molecular formula C,,H,0, 
(cf. Aschan’s ‘“colophenic’’ acid, A., 1921, i, 512), but it is 
probably a mixture. The oxidation products soluble in water are 
tsobutyric acid and (in small yield) a dimethylcyclohexanetricarboxylic 
acid, m. p. 224° (trimethyl ester, m. p. 75°), which is obtained in 
larger yield together with succinic acid when a quantity of potassium 
permanganate equivalent to 24 atoms of oxygen is used. The 
orientation of this acid relative to o- or m-xylene is not yet estab- 
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lished. Oxidation of methyl abietate with potassium perman- 
ganate (6 atoms of oxygen) in aqueous acetone solution yields a 
neutral substance (freed from a small quantity of a dibasic acid 
by means of sodium hydroxide solution), b. p. 225—235°/2 mm., 
of composition C,,H,.0,, which on hydrolysis yields an amorphous 
keto-acid, CopH90, (III), [semicarbazone, amorphous, m. p. about 
225° (decomp.)], which on heating for 15 hrs. with acetic anhydride 
and sodium acetate loses 1 mol. of water to yield an acid, C>pH,,0,, 
(IV) (semicarbazone, amorphous, decomp. 240°). The formation of 
these products from the structure suggested for abietic acid is 
formulated thus : 


MeMe | | | 
* 
CO,H 

(I.) (II) (III.) (IV.) 


Oxidation of abietic acid in carbon tetrachloride solution by ozone 
and hydrolysis of the ozonide yields no simple product which has 
been characterised with certainty (probably the same dicarboxylic 
acid as is obtained by permanganate oxidation) except isobutyric 
acid. By the action of ozone at 0° on methyl abietate in carbon 
tetrachloride solution, an ozonide was isolated, decomp. about 82°, 
which on analysis gives figures between those of a mono- and a 
di-ozonide, and on hydrolysis yields no product which could be 
characterised. The methyl ester was also treated with ozone in 
acetic acid solution (to attack the reactive double bond), the pro- 
duct of hydrolysis of the ozonide re-esterified and again treated 
with ozone (to attack the less reactive double bond). The 
final product was hydrolysed, converted into its methyl esters, 
and fractionally distilled. The fraction b. p. 132—137°/0-5 

mm. on hydrolysis yields a tricarboxylic acid, 


Me C,.H,,0,, m. p. 215—216°, which depresses the 

m. p. of the acid ©,,H,,0, obtained by per- 
| CH,CO,H manganate oxidation, and is the next higher 

L Fs CO,H homologue of the latter, represented by the 
CO,H annexed formula or a position isomeride. These 


. observations are all in accordance with the 
structure proposed for abietic acid (above), the double bond in 
juxtaposition to the isopropyl group being the reactive one. 

J. W. B. 


Constituents of French and American Resins. II. E. 
Kwecut and E. Hrpsert (J. Soc. Dyers and Col., 1925, 44, 329— 
333; cf. 1919, i, 338; 1923, i, 1202).—The work described in pre- 
vious papers is continued and concluded. Reasons are given for 
adopting the name abietic acid for resin acids (m. p. 161°) of the 
formula CH 90, instead of pimaric acid. The yield of resin 
acids has been raised to 20°, but this is not considered the total 
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amount available from the original material. Acids having m. p. 
of 130° and 145° on repeated crystallisation from the same solvent 
had their m. p. raised to 161° (pure) by change of solvent. In 
regard to optical rotation very perplexing behaviour was met with, 
acids from French resin showing a positive and those from American 
resin of negative rotation changed about and gave the normal acid 
(m. p. 161°) on purification. The rotation of a 2% solution of 
l-abietic acid (m. p. 161°) in alcohol, heated at 100° for 1 hr., dropped 
to zero, and similarly with d-abietic acid (cf. Caillot, Bull. Soc. 
chim., 1874, [ii], 21, 387). The acid sodium salt of l-abietic acid 
had [a]p —72° and that of the d-acid, +-72°; both had m. p. 183°. 
Purification of the acid through the sodium salt is recommended. 
Crystalline calcium and magnesium salts were prepared. The 
aluminium salt from sodium abietate and alum is non-crystalline 
and gives a liquid methyl ether. The nitrosites of /- and d-abietic 
acids, [«]» —50° and + 50°, respectively, may be obtained in 95% 
yield from the resin itself. A solution of the resin in light petroleum 
is superposed on a solution of sodium nitrite and dilute hydro- 
chloric acid gradually added. After a time the nitrosite separates 
as a blue, crystalline precipitate which becomes yellow on drying. 
The m. p. (98°) is only 1° below that of the nitrosite from pure abietic 
acid. The nitrosite from inactive abietic acid has m. p. 137°, 
possibly because abietic acid is dimeric. Attempts to determine 
the resin acids by the apparent insolubility of their nitrosites in light 
petroleum, or by making use of the fact that they behave as dibasic 
acids were unsuccessful. In the nitrometer, a pure nitrosite gives 
up one half of its nitrogen as nitric oxide, but not when mixed 
with fatty acids. Reduction by titanous chloride also gives 
uncertain results. The tribromo derivative of abietic acid (loc. cit.) 
is insoluble in sodium hydroxide, but when the acid is brominated 
in carbon tetrachloride and the solution shaken with aqueous 
potassium hydroxide, the tribromo compound loses 2 atoms of 
bromine, forming a yellow monobromo derivative. Abietic acid 
loses its power of crystallising after boiling with acetic anhydride. 
Vesterberg’s d-pimaric acid (cf. A., 1922, i, 1020) reacts like abietic 
acid, taking up 6 atoms of bromine. It does not form a nitrosite. 
An optically inactive acid of mol. wt. 276 was obtained from the 
filtrate from Vesterberg’s sodium pimarate. The composition of 
this acid is probably analogous to the colophenic acids resulting 
from the treatment of pinabietic acid with hydrogen peroxide 
(cf. Aschan, A., 1921, i, 512). From the great variation of the 
yields of the acid—greatest with /-abietic acid from French resin, 
whilst the d-acid from American resin sometimes contains none— 
it appears that d-pimaric acid is not a conversion product, but is 
present in small amount in the abietic acid itself. The pitch from 
the Pinion Pine (Rocky Mountains) shows a strong dextrorotation. 
An acid has been extracted from it having m. p. 130—140° and 
[x]p —232° which seems to be an analogue of Vesterberg’s /-pimaric 
acid, [«]) —272°. Air oxidation of the d-acid from American resin 
led to the separation of a small amount of an acid of composition 
CopH90,, m. p. 198°, [«]p —60°. After purification through the 
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sodium sait the m. p. was 210° and the rotation +63°, indicating 
a change from the /- to the d-pimaric acid of Vesterberg. 

It is concluded that the particular American resins examined 
contain acids similar to Vesterberg’s d- and /-pimaric acids but 
differ in showing opposite optical rotations, 7.e., there are two 
dexiro and two levo pimaric acids. To ensure constancy of results 
in the examination of the resin acids, it is considered necessary 
to have a guarantee of their exact source and mode of manufacture. 

A. C. 


Abietic Acid. J. Frerka and F. Baas (Spisy Prirodovedeckou 
Fak. Masarykovy Univ., 1923, No. 29, 3—12; cf. Mach, A., 1895, 
i, 384).—On oxidation at 0° with potassium permanganate, sodium 
abietate prepared from American colophony by Mach’s method 

ields isopropionic acid and a monobasic acid, Cy9H,,03, m. p. 
89—90° (lead, silver, and barium salts; oxime, m. p. 172°); Levy's 
tetrahydroxyabietic acid could not be detected. 
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Chemical Nature of the Resin Acids of Hops. II. H. 
Wretann, E. Martz, and H. Hoex (Ber., 1925, 58, [8], 2012— 
2017).—isoHumulic acid (Wieland, this vol., i, 276) is converted 
by hot potassium hydroxide solution into oxalic acid, methyl 
isobutyl ketone, methyl isohexyl ketone, ‘sovaleric acid, and 
3-methylhexoic acid. The primary product of the action is there- 
fore the diketone, Pr-[CH,],-CO-CH,*CO-CH,Pr’, which is hydro- 
lysed to acid and ketone in each of the two possible directions. 

The constitution &0-CH(CO-CH,Pr CO for isohumulic acid is 
therefore established. These results, considered in conjunction 
with those recorded previously (loc. cit.), permit the constitution (I) 


CO CO 
CHPr*:CH-CH® *C-CO:CH, C-CO-CH,Pr® 
O, ,C-OH O C-OH 
HO CH°CHPré (II.) 


to be assigned to humulon, in which only the position of the double 
linking in the side chain attached to carbon atom 6 is doubtful. 
This double linking is retained in humulic acid and in the hydro- 
carbon derived from it by Clemmensen’s method (to which the 

constitution CH(CH,: CH,Prs)7 is now assigned). This 
linking cannot be present in the side chain attached to carbon 
atom 2, since if in the «@ position. to the carbonyl group it would 
become hydrogenated during the formation of the hydrocarbon, 
C,;H,., and if in the Sy position would become displaced towards 
the carbonyl group during the conversion of humulon into humulic 
acid by treatment with alkali. There remains only the third 
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side chain available for it in which the «% position is excluded and 
the location is chosen (as shown) by analogy with other unsaturated 
substances. The optical activity of humulon is due to the asym- 
metry of carbon atom 4. This atom becomes a member of a 
carboxy group when humulon is transformed into the optically 
inactive humulic acid; during the process, enolisation also occurs 
at the two other asymmetric carbon atoms of humulon (assuming 
a triketonic structure). 

The close relationship of humulon to lupulon (cf. Wéllmer, this 
vol., i, 690) allows the constitution (II), to be assigned to the latter. 

H. W. 


Ester of Salicylic Acid. J. D. Riepet Axt.-Ges. (D.R.-P. 
414798; from Chem. Zentr., 1925, ii, 771).—Phenyl salicylate is 
heated with p-propenylphenol and the fraction distilling at 180— 
230°/14 mm. yields p-propenylphenyl salicylate, m. p. 87°. 

R. B. 


Synthesis of p-Hydroxyphenylglycine. K. Sumo (Rep. 
Osaka Ind. Res. Lab., 1924, 5, No. 7, 1—13).—Commercial 
“ formalin ’’ (17 ¢.c.) is added to an ice-cooled solution of 30 g. of 
p-aminophenol hydrochloride in 140 c.c. of hot water, and 75 g. 
of 20% potassium cyanide solution are added dropwise. The 
nitrile, OH-C,H,-NH°CH,°CN (95° yield), is dissolved (20 g.) in 
100 c.c. of 10% potassium hydroxide solution and boiled with 
50 c.c. of water for 15—20 mm. until no more ammonia is evolved. 
On neutralisation with dilute hydrochloric acid and acidification 
with acetic acid, p-hydroxyphenylglycine separates in 84-2°% yield. 
The methyl and ethyl derivatives of p-hydroxyphenylglycine, and 
the acetyl and benzoyl derivatives of the nitrile are described. 

CHEMICAL ABSTRACTS. 


Methylation of Tyrosine. E. ABDERHALDEN and E. ScHwaB 
(Z. physiol. Chem., 1925, 148, 17—22).—Tyrosine, treated with 
diazomethane in dry ether, yields methyl «-amino-$-p-anisylpro- 
pionate, a yellow oil, b. p. 158°/12 mm. (hydrochloride, m. p. below 
100°), and methyl «-methylamino-$-p-anisylpropionate, which on 
distillation passes into the anhydride. In moist ether, methy]l- 
ation yields only small amounts of the above, the chief product 
being p-methoxybenzylbetaine, m. p. 222° (decomp.), hydrochloride, 
m. p. 107°, chloroplatinate, m. p. 232°. 


Esters of Aromatic Alkyloxy- and Alkylamino-carboxylic 
Acids, containing Iodine in the Aliphatic Side-chain. 
FAaRBWERKE VORM. MEISTER, Lucius, & Britnrne (D.R.-P. 412699 ; 
from Chem. Zentr., 1925, ii, 613).—Esters of iodoalkyloxy- or iodo- 
alkylamino-aromatic acids are obtained by esterification of the 
corresponding acids or from the hydroxyalkyloxy or hydroxyalkyl- 
amino acids by replacement of the hydroxy! group with halogen. 
Thus p-§-hydroxyethoxybenzoic acid, m. p. 182° (from ethylene- 
chlorohydrin and p-hydroxybenzoic acid; methyl ester, m. p. 65°), 
with phosphorus pentachloride yields p-8-chloroethoxybenzoyl chloride, 
m. p. 42°, b. p. 180°/10 mm., from which p-8-chloroethorybenzoic acid, 
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m. p. 256°, and p-8-iodoethorybenzoic acid, m. p. 181°, are succes. 
sively obtained. The methyl ester of the latter acid has m. p. 70°. 
Similarly, p-6-chloroethoxybenzoyl chloride with benzyl alcohol 
yields benzyl p--chloroethoxybenzoate, m. p. 62°, which with sodium 
iodide in acetone gives benzyl p-8-iodoethoxybenzoate, m. p. 77—78°, 
Methyl p-8-hydroxyethoxybenzoate with phosphorus pentabromide 
yields methyl p-8-bromoethoxybenzoate, m. p. 68°, which can be 
converted into the iodoethoxy ester. Methyl p-hydroxybenzoate 
and isopropylenechlorohydrin yield, after hydrolysis, p-f-hydroiy- 
propoxybenzoic acid, m. p. 150°, from which p-§-chloropropyloxy- 
benzoyl chloride, methyl p-8-chloropropoxybenzoate, b. p. 140— 
142°/1 mm., and methyl p-$-iodopropoxybenzoate, b. p. 156—159°/ 
1 mm., are successively obtained. Ethyl 12-aminobenzoate and 
ethylene bromide yield ethyl m-8-bromoethylaminobenzoate, converted 
by sodium iodide in acetone into ethyl m-8-iodoethylaminobenzoate, 
m. p. 123°. R. B. 


Constitution of Naphthalene and its Derivatives. R. 
Lesser, E. KranePunt, and S. Sap (Ber., 1925, 58, [B], 2109— 
2124).—In an attempt to discriminate between the symmetrical 
and unsymmetrical formulz for naphthalene, (I) and (II), examin- 
ation has been made of 2-hydroxynaphthalene-3-carboxylic acid, 
which, on account of the yellow colour of its alkali salts and those 


8 1 8 1 Na 
CYS 


AE KA VA 
wl * (III.) (IV.) 


of its esters, has been considered by Méhlau to be 2-keto-1 : 2-di- 
hydronaphthalene-3-carboxylic acid, (III) and (IV). Since, how- 
ever, methyl 1-bromo-2-hydroxynaphthalene-3-carboxylate yields 
stable, coloured salts of the alkali metals, Méhlau’s conception 
cannot be maintained in its entirety, since its application involves 
the presence of alkali and bromine in stable union to the same 
carbon atom. The presence of the quinonoid linking is, however, 
established and since it cannot lie between carbon atoms | and 2, 
it must be between the atoms 2 and 3 [cf. formula (II)]. The 
structure of the coloured derivatives is most readily explained by 
adopting the structure (V) based on the recent work of Anschiitz 
JN (this vol., i, 666) on isomeric O- and -acyl- 
<P salicylylamides. The strength of the ea 

| omens valency depends on the nature of the substituents 
~~ in the ‘coskens group and sinks to zero in the 
(V.) colourless anilide and colourless basic sodium salt 

of free 2-hydroxynaphthalene-3-carboxylic acid, whereas com- 
pounds in which the hydrogen of.the nuclear hydroxyl groups is 
replaced by another group are simply formulated in accordance 
with (II). In any case, it is certain that a double linking in 
2-hydroxynaphthalene-3-carboxylic acid lies between carbon atoms 
2 and 3, and thus definite evidence is adduced in favour of the 


i 
i 
i 
( 


ORGANIC CHEMISTRY. i. 1425 


unsymmetrical structure (II) for naphthalene. The adoption of 
this constitution affords a simple explanation of the observations 
of Willstatter (A., 1912, i, 545; 1913, i, 353; 1923, i, 771) on the 
hydrogenation of naphthalene, if it be assumed that in the pro- 
duction of tetrahydronaphthalene the double linkings between 
carbon atoms 5 and 6 and 7 and 8 (or the conjugate linking between 
5 and 8) are ruptured and the remaining benzene nucleus offers 
great resistance to hydrogenation, whereas in the perhydrogenation 
the primary addition takes place at carbon atoms 2 and 3, thus 
leaving a cyclic structure with uniform conjugate double linkings 
which therefore readily undergoes complete hydrogenation without 
production of isolable intermediate compounds. 

Whether the unsymmetrical structure of naphthalene persists 
in all its derivatives cannot at present be decided definitely, but this 
appears to be the case in so far as products containing substituents 
in only one nucleus are concerned. This conclusion appears to be 
contrary to the evidence of von Weinberg (A., 1921, i, 781), who, 
however, worked exclusively with naphthalene derivatives sym- 
metrically substituted in both nuclei. Since, however, experi- 
mental evidence is now adduced in favour of the symmetrical 
disposition of the double linkings in 2 : 7-dihydroxynaphthalene, 
it appears probable that the symmetrical structure (Il) is to be 
generally ascribed to such compounds. : 

The following compounds are incidentally described : 2-hydroxy- 
3-naphthoyl chloride, m. p. 95—96°; 2-hydroxy-3-naphthamide, 
m. p. 217—218°; 2-acetoxy-3-naphthoic acid, m. p. 184—186°; 
2-benzoyloxy-3-naphihoic acid, m. p. 208—209°; 2-acetory-3-naphth- 
amide, colourless needles, m. p. (indef.) 180—190° after becoming 
yellow at 160°, which readily becomes isomerised to 2-hydroxy- 
3-naphthoacetamide, yellow plates, m. p. 185°; 2-aceloxy-3-naphtho- 
acetamide, m. p. 159—160°; 1-bromo-2-acetoxy-3-naphthoic acid, 
m. p. 183°; 1-bromo-2-acetoxry-3-naphihamide, apparent m. p. 204— 
206° after becoming yellow at about 180° (actually m. p. of the 
isomeric N-acetyl derivative, into which it is converted by heat 
or by prolonged treatment with boiling, glacial acetic acid); 1-bromo- 
2-hydroxy-3-naphthamide, m. p. 258—259°; 2-acetoxry-3-naphtho- 
nitrile, m. p. 118°; 2-hydroxy-3-naphthonitrile, m. p. 188—189°; 
methyl 2-methoxy-3-naphthoate, b. p. 197—198°/11 mm., m. p. 
63—65°; 2-methoxy-3-naphthoic acid, m. p. 134—135°; 2-methory- 
3-naphihamide, m. p. 172—173°; 2-methoxy-3-naphthonitrile, m. p. 
132—133°; methyl 1-bromo-2-hydrory-3-naphthoate, m. p. 115°. 
Methyl 2-hydroxy-3-naphthoate yields an intensely yellow potassium 
salt, C,},H,O,K ; the analogous sodiwm, rubidium, cadmium, mercury, 
and silver salts are described. Methyl 1-bromo-2-hydroxy-3- 
naphthoate similarly yields intensely yellow sodium, potassium, 
rubidium, and cadmium salts. The potassium salt of 1-bromo-2- 
hydroxy-3-naphthamide and the silver and potassium salts of 
2-hydroxy-3-naphthonitrile are described; the silver salt is trans- 
formed by methyl iodide into 2-methoxy-3-naphthonitrile, m. p. 
132—133°. 2-Acetoxy-3-naphthoyl chloride is converted by 
aluminium chloride and benzene into phenyl 2-hydroxy-3-naphthyl 


| 
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ketone, m. p. 161—162° (the orange-red poiassium salt is described), 
2-Hydroxy-3-naphthomethylanilide has m. p. 192—193°. 

2: 7-Dihydroxynaphthalene is converted by acetic anhydride 
and sodium hydroxide solution into a monoacetyl derivative, m. p. 
17i1—172°, and by benzoy! chloride into the monobenzoyl compound, 
m. p. 199°; acetylation of the benzoyl compound or benzoylation 
of the acetyl derivative yields the same benzoyloxryacetoxynaphth- 
alene, m. p. 136—137°. The action of diphenylearbamy! chloride 
on 2: 7-dihydroxynaphthalene gives the corresponding diphenyl- 
carbamyl compound, m. p. 261°, which is converted by benzoyl 
chloride into 2-benzoyloxy-7-diphenylcardamyloxynaphthalene, m. p. 
179°, identical with the substance obtained by the action of diphenyl- 
carbamyl] chloride on the monobenzoyl derivative. 2-Hydrory-7- 
benzyloxynaphthalene has m. p. 151—152°. The preparation of 
monoacetyl or monobenzoy!] derivatives of 2 : 6- or 1 : 5-dihydroxy- 
naphthalene could not be effected. H. W. 


Preparation of §-Naphthol-4carboxylic Acid. FArRBWERKE 
vorM. Meister, Lucius, & Brtnine (D.R.-P. 413836; from 
Chem. Zentr., 1925, ii, 614).—«-Naphthylamine-3-sulphonic acid 
is converted into 1-cyanonaphthalene-3-sulphonic acid (potassium 
salt, barium salt), which on boiling with dilute alkali yields 1-carb- 
oxynaphthalene-3-sulphonic acid. This acid, or the nitrile. acid, on 
fusion with sodium hydroxide at 220—230°, yields $-naphthol-4- 
carboxylic acid, m. p. 241—242°; fission of the substituted ring 
does not take place. Diazotised p-nitroaniline yields a dark red 
azo dye with $-naphthol-4-carboxylic acid. R. B. 


Action of Benzilic and Anisilic Acids on Thiophenols. A. 
BistrzyckI and J. Rist (Helv. Chim. Acta, 1925, 8, 582—591).— 
In contrast to the reaction of the alkyl ethers of thiophenol pre- 
viously described (A., 1922, i, 33), it is found that thiophenol itself 
reacts with benzilic acid in glacial acetic acid solution on addition 
of sulphuric acid at 40—45° to yield «-phenylthioldiphenylacetic 
acid, CPh,(SPh)*CO,H, m. p. 126—128° (sodium and barium salts 
described), which also results from the direct action of thiophenol 
on diphenylchloroacetic acid in benzene solution. This acid loses 
carbon dioxide when its solution in pyridine is boiled, with pro- 
duction of phenyl benzhydryl sulphide, CHPh,SPh, m. p. 76—78-5°. 
Oxidation of the acid with chromic anhydride in acetic acid solution 
gives no sulphone, but a little benzophenone. Its acid chloride, 
m. p. 45—50°, heated with anhydrous zinc chloride, undergoes an 
internal condensation to give 1: 1-diphenyl-2-keto-1 : 2-dihydro- 


thionaphthen, CHy<¢2>CPh,, m. p. 145—146°. The following 


compounds are prepared by analogous reactions: «-p-tolylthiol- 
diphenylacetic acid, m. p. 155° (after sintering at 135°), from thio- 
p-cresol; «-phenylthioldi-p-anisylacetic acid, m. p. 106—107°, 
from anisilic acid and thiophenol (barium salt described), which 
loses carbon dioxide at 140° to give phenyl 4 : 4'-dimethoxybenz- 
hydryl sulphide, (MeO-C,H,).CH-SPh, m. p. 50-5—51-5°. No similar 


mort 


— 
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condensation results between thiophenol and mandelic, «-hydroxy- 
isobutyric, «-bromoisobutyric, «-bromopropionic, 8-chloro- or $-iodo- 
propionic, or bromomalonic acids. Incidentally, it is found that 
a-bromopropionic acid and bromomalonic acid, when heated with 
stannous chloride in benzene solution, yield «$-dimethylsuccinic 
and succinic anhydrides, respectively. . M. 


Derivatives of Cumidic and Pyromellitic Acids. H. pr 
DiesBacH and G. ZURBRIGGEN (Helv. Chim. Acta, 1925, 8, 546— 
556).—Bromine vapour, introduced by means of a stream of carbon 
dioxide into the dinitrile of 8-cumidic acid (cf. A., 1923, i, 798) 
above its m. p. (209-5—210°), yields as a first product the dinitrile 
(m. p. 163°) of 1 : 4-di(bromomethyl)benzene-2 : 5-dicarborylic acid, 
which itself decomposes without melting at 339—340° and was 
isolated by the action of formic acid on its dibromide, m. p. 117— 
117:5°, obtained by a similar bromination of 8-cumidoyl chloride 
(m. p. 116°). (Diethyl ester, m. p. 163—163-5°, described.) By 
heating the dinitrile with hydrogen chloride in glacial acetic acid at 
180° or with 70% sulphuric acid, or by dissolving the free acid in 
sodium carbonate solution, or by elimination of 2 mols. of ethyl 
bromide from the diethyl ester above its m. p., p-pyromellitide [the 
dilactone of 1: 4-di(hydroxymethyl)benzene-2 : 5-dicarboxrylic acid], 
decomp. 338—339°, is produced, which is oxidised by permanganate 
to pyromellitic acid. More prolonged bromination of 8-cumidic 
dinitrile yields the dinitrile (m. p. 221°) of 1 : 4-di(dibromomethyl)- 
benzene-2 : 5-dicarboxylic acid, decomp. 259—260°, itself prepared 
by the action of formic acid on its dibromide, m. p. 147°, the product 
of further bromination of the dibromo-dibromide of m. p. 117— 
117-5° diethyl ester, m. p. 142—142-5°, also described). This acid 
is converted by boiling with calcium carbonate and water into 
1 : 4-dialdehydobenzene-2 : 5-dicarboxylic acid, m. p. 257-5—258-5° 
(decomp.) (dioxime, decomp. 153°), which yields with phenyl- 
hydrazine pyromellitichis phenazone, 

NPh-CO H—N 
N==CH™ 
m. p. 352°. 

The dinitrile (m. p. 144—145°) of «-cumidic acid brominated 
at 165° furnishes 1 : 3-di(bromomethyl)benzene-4 : 6-dicarboxylic 
dinitrile, m. p. 114°, converted by hot 70°% sulphuric acid into 
m-pyromellitide [the dilactone of 1 : 3-di(hydroxymethyl)benzene- 
4 : 6-dicarboxylic acid], m. p. 277-5—278-5° (decomp.). Bromination 
of «-cumidoyl dichloride (m. p. 82°) at 160° yields the dibromide 
(m. p. 104°) of 1: 3-di(dibromomethyl)benzene-4 : 6-dicarboxylic 
acid, m. p. 224—225° (decomp.) (diethyl ester, m. p. 93°), the 
dibromide being converted further by complete hydrolysis into 
1 : 3-dialdehydobenzene-4 : 6-dicarboxylic acid, m. p. 246—247° 
(decomp.). 

p-Pyromelliticdi-imidine [the dilactam of 1 : 4-di(aminomethyl)- 
benzene-2 : 5-dicarboxylic acid], a white powder not melted at 350°, 
results from the action of ammonia gas on an alcoholic solution 
of the corresponding dibromo-diethy] ester, whilst aniline produces 
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the dianil, not melted at 360°. The m-pyromelliticdi-imidine is 
similarly obtained and decomposes at 340—350°. G. M. B. 


Substitution in Vicinal Trisubstituted Benzene Derivatives, 
III. L. Rupenstern (J. Chem. Soc., 1925, 127, 2268—2269; 
cf. Davies and Rubenstein, T., 1923, 423, 2839).—The nitration of 
3-methoxy-2-ethoxybenzaldehyde yields a mixture of 5- and 6-nitro- 
3-methoxy-2-ethoxybenzaldehydes, which is found to contain 60°, 
of the 5-nitro and 40° of the 6-nitro compound. A complete 
separation of the mixture of 5- and 6-nitro-2 : 3-diethoxybenzalde. 
hydes, obtained in the nitration of 2: 3-diethoxybenzaldehyde, 
has not been effected. In both these nitrations the 4-nitro-alde- 
hyde is formed in small quantity. B. W. A. 


Mixed Cannizzaro Reaction. III. C. Enpox (Rec. trav. 
chim., 1925, 866—875).—Simple and mixed Cannizzaro reactions 
have been obtained with cinnamaldehyde alone and with acetal- 
dehyde, in the presence of aluminium ethoxide as condensing agent, 
the products being cinnamyl cinnamate in the former case and a 
mixture of ethyl cinnamate with cinnamyl acetate, b. p. 142—144°/ 
12 mm., in the latter. Cinnamy]l alcohol was isolated, after hydro. 
lysis, by means of its compound with calcium chloride, 

CaCl,,1-5CHPh:CH-CH,°OH, 
m. p. 157°, and obtained in 41% yield of crystalline product of 
m. p. 33°. & M. B. 


Action of Aldehydes on Grignard’s Reagent. III. J. 
MarRsSHALL (J. Chem. Soc., 1925, 127, 2184—2188; cf. T., 1914, 
105, 527; 1915, 107, 509).—It has been shown (loc. cit.) that, 
where the aldehyde is in excess in a Grignard reaction, along with 
the primary and secondary alcohols obtained, the ketone corre- 
sponding with the secondary alcohol is also formed, with the con- 
densation products of this ketone with the aldehyde used. The 
suggestion that the mechanism is analogous to Cannizzaro’s reaction 
is borne out by the formation, besides cinnamy] alcohol, of styryl 
methyl ketone when cinnamaldehyde reacts with magnesium methyl 
iodide, and of styryl ethyl ketone when magnesium ethyl] iodide is 
used (cf. Meisenheimer, this vol., i, 527; Hess, A., 1924, i, 859). 
Magnesium phenyl bromide, reacting with excess of trioxymethylene, 
yielded chiefly benzyl bromide and, as expected, some i” 


Derivatives of Phenylpropiolaldehyde and «-Bromo- 
cinnamaldehyde. K. von Auwers and B. OrTens (Ber., 1925, 
58, [B], 2060—2071).—Phenylpropiolaldehyde, b. p. 105—108°/ 
10 mm., 1-0639, 160717, is converted by semicarbazide 
in faintly acid, neutral, or faintly alkaline aqueous-alcoholic solu- 
tion into a mixture of the labile semicarbazone, m. p. 193—194°, 
and stable semicarbazone, m. p. 132—134° (cf. Driessen, Diss., 
Kiel, 1898 ; Moureu and Delange, A., 1904, i, 650). Transformation 
of the former into the latter substance is effected by glacial acetic 
acid or by mineral acid in alcoholic solution. The semicarbazones 
are hydrolysed by 2N-sulphurie acid at 100°, the phenylpropiol- 
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aldehyde being identified as the p-nitrophenylhydrazone, m. p. 
133—135°. Oxidation of the semicarbazones by potassium per- 
manganate in aqueous acetone affords benzoic acid. [Benzalde- 
hydesemicarbazone is stable towards permanganate at 0°; it is 
converted by nascent nitrous acid into benzaldehyde. Cinnamalde- 
hydesemicarbazone is readily oxidised by permanganate to benzoic 
acid.] Attempts to convert phenylpropiolaldehydesemicarbazone 
into a pyrazole derivative were unsuccessful. Similar experiments 
are recorded with the compound, b. p. 158—160°/14 mm., dj*" 
0:9937, nij2 1-51665, obtained by Lieske (Diss., Kiel, 1908) by the 
action of sodium ethoxide on phenylpropiolaldehyde diethylacetal 
and regarded by him as §-ethoxycinnamaldehyde diethylacetal, 
but now shown to be «-ethoxycinnamaldehydediethylacetal, since 
the semicarbazone, m. p. 151—152° (obtained by Lieske from the 
free aldehyde), is hydrolysed to an «-monosemicarbazone, C,gH,,0.Nz, 
m. p. 168—169°, which is converted by semicarbazide into a disemi- 
carbazone, m. p. 238°, identical with benzyiglyoxaldisemicarbazone 
described by Dakin and Dudley (A., 1914, i, 907). The rule that 
in the addition of HX to a compound containing the group >C:C< 
or -C:C- the radical X becomes attached to the carbon atom 
poorest in hydrogen appears to be valid only in the absence of 
negative substituents; these cause X to enter in a position as 
remote from them as possible, and in those cases in which two 
such substituents are present the more strongly negative one has 
the directing influence. 

Attempts to convert the mixture of stereoisomeric phenylpro- 
piolaldehydephenylhydrazones (cf. Driessen, loc. cit.; Lieske, 
loc. cit.) into 1:5-diphenylpyrazole were unsuccessful. On the 
other hand, phenylpropiolaldehyde and methylhydrazine yield 
5-phenyl-1-methylpyrazole, b. p. 142—143°/22 mm., with such 
ease that the isolation of the primarily formed methylhydrazone 
appears impossible. Similarly, «-bromocinnamaldehyde and 
methylhydrazine yield ultimately 5-phenyl-1-methylpyrazole (von 
Auwers and Schmidt, this vol., i, 586), reaction occurring through 
the unstable intermediate compound, 

CHPh:CBr-CH(OH)-NH:NHMe, 
m. p. 45—50°, which is hydrolysed by cold mineral acid to «-bromo- 
cinnamaldehyde and ‘methylhydrazine; decomposition of this 
substance appears to yield 4-bromo-5-phenyl-1-methylpyrazoline 
hydrobromide, m. p. 129—130°, or in the presence of ether gives 
5-phenyl-1-methylpyrazole, «-bromocinnamaldehyde, and methyl- 
hydrazine. 

Phenylpropiolaldoxime very readily suffers ring closure, and 
even under the mildest conditions appears to be converted by 
acetic anhydride into phenylpropiolonitrile, m. p. 38—40°; the 
constitution ot may therefore be assigned to it. On the 
other hand, «-bromocinnamaldoxime, m. p. 144°, cannot be con- 
verted into an isomeric cyclic compound and is transformed by 
cautious treatment with acetic anhydride into the acetate, m. p. 
81—82°, from which the original oxime can be regained; boiling 
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acetic anhydride transforms it into «-bromocinnamonitrile, b. p. 
155°/30 mm., 144—145°/15 mm., dj** 1-4656, nif? 1-63169. The 


oxime probably has the constitution CHPh: CBr as: According 


to this view, water is more readily lost from the anti- than from the 
syn-oxime, so that Meisenheimer’s views on the Beckmann trans. 
formation of ketoximes appear capable of extension to intramole. 
cular reactions of aldoximes. Cinnamonitrile, prepared from 
cinnamaldoxime for purposes of comparison, has b. p. 135°/18 mm., 
d?* 1-0304, nq? 1-59467. 

a-Bromocinnamaldehydesemicarbazone, m. p. 206—207°, could 
not be transformed into a cyclic compound. Similar results are 
recorded with «-bromocinnamaldehydephenylhydrazone, «-ethoxy- 
cinnamaldehydephenylhydrazone, and «-methylcinnamaldehyde- 
phenylhydrazone. H. W. 


Distyryl Ketone and Triphenylmethane. XII. The Di- 
methylacetal and Methochloride of p-Anisyl p-Methoxy- 
styryl Ketone. F. Straus and W. Hryn (Annalen, 1925, 445, 
92—110).—«y-Dichloro-«y-di-p- anisylpropylene (Straus, Krier, and 
Lutz, A., 1910, i, 565), m. p. 73—77°, is prepared by an improved 
method by the action of oxalyl chloride on anisyl p-methoxystyryl 
ketone in benzene or chloroform. It reacts with sodium meth- 
oxide in methyl alcohol in a glass-lined autoclave at 100° to give 
the dimethylacetal of p-anisyl p-methoxystyryl ketone (yy-di- 
methoxy-xy-di-p-anisylpropylene), 

b. p. 228 230° mm., 1-130, nis? 157572. a-Chloro- 

y-methoxy-« -dianisylpropylene (Straus, Krier, and Lutz, loc. cit.) 
ia probably tomed intermediately, and it is shown that this com- 
pound, which decomposes at the ordinary temperature with evolu- 
tion of heat into methy! chloride and anisyl methoxystyry] ketone, 
undergoes isomerisation in the presence of a trace of hydrogen 
chloride, with migration of the y-methoxyl and a corresponding 
change in position of the double linking: CArCl;CH-CHAr-OMe — 
CArCl(OMe)- CH:CHAr (cf. Ziegler, Richter, and Schnell, this 
i, 915). -Dimethoxy-«y-dianisylpropylene is very sensitive to 
acids, whieh: convert it into the parent ketone, m. p. 102-5—103°. 
Reduction with palladium and hydrogen (cf. Straus and Ehrenstein, 
this vol., i, 535) gives yy-dimethoxy-xy-di-p-anisylpropane (dimethy]- 
acetal of anisyl ketone), b. p. 217—218°/0-6—0-7 mm., 
d3, 1-098, nj}* 1-54439, which is readily hydrolysed to the corre- 
sponding ketone (semicarbazone, m. p. 148—149-5°). By the 
action of hydrogen chloride in carbon disulphide at the ordinary 
temperature, the unsaturated acetal gives an unstable hydrochloride 
of the ketone methochloride, 

Me0-C,H,°CH: CH: -CCl(OMe)-C,H,-OMe, HCl, 

which readily passes into the ketone on contact with a trace of 
water, and regenerates the acetal by treatment with sodium meth- 
oxide. The dimorphous mercuric chloride compound (HgCl, in 
place of HCl), prepared in red or brown modifications by adding 
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hydrogen chloride and mercuric chloride, each dissolved in dry 
ether, to a solution of the acetal in dry ether, is much more stable. 

p-Anisyl p-methoxystyryl ketone, with hydrogen chloride 
in carbon disulphide, yields crystals of a monohydrochloride, 
CHAr:CH-CArCl-OH, but no evidence of a dihydrochloride analogous 
to the methochloride hydrochloride could be obtained. The 
mercuric chloride compound, CHAr:CH-CArCl-OH,HgCl,, however, 
is easily prepared. A monohydrobromide is also described. 

The abnormal ketochloride of dianisylideneacetone (Straus, 
Krier, and Lutz, loc. cit.) is converted by sodium methoxide, pro- 
bably after a similar isomerisation of an intermediate chloro- 
methoxy compound, into 
(dimethylacetal of pp’-dimethoxycinnamylideneacetophenone), b. p. 
241—243°/0-2—0-6 mm. This, treated with hydrogen chloride in 
carbon disulphide, gives crystals of a compound, which is probably 
the ketone methochloride hydrochloride; or it may be hydrolysed 
with methyl-alcoholic hydrogen chloride to the ketone, pp’-di- 
methoxycinnamylideneacetophenone, m. p. 112-5—113°. C. H. 


Action of Methyl Cyanoformate on Organo-magnesium 
Compounds. H. Fincer and R. Gaut (J. pr. Chem., 1925, [ii], 
111, 54—61).—-Methyl cyanoformate (1 mol.) reacts vigorously 
with magnesium methyl iodide or magnesium ethyl iodide (3 mols.) 
in ethereal solution with formation of 2-methylbutan-2-ol-3-one 
(cf. Schmidt and Austin, A., 1903, i, 2) or 3-ethylhexan-3-ol-4-one 
(cf. Blaise and Maire, A., 1907, i, 749; 1909, i, 85), respectively. 
Magnesium phenyl] bromide yields similarly phenylbenzoin, together 
with a large proportion of triphenylcarbinol, whilst magnesium 
a-naphthyl bromide affords the tinide hydrobromide of the corre- 
sponding xaphthylnaphthoin, 

9H). NH, HBr, 

yellow, m. p. 205—210° (decomp). The latter is not readily hydro- 
lysed to the corresponding ketone, and yields brown, amorphous 
substances, together with ammonia, on treatment with hot con- 
centrated acids, whilst treatment in alcoholic solution with con- 
centrated aqueous potassium hydroxide affords the imide hydroxide, 
as a hydrate, m. p. 135—138° (decomp.), from which the hydro- 
chloride, pale yellow, m. p. 185—190°, nitrate, yellow, m. p. 135— 
136°, and picrate, yellow, m. p. 165—166°, were prepared. The 
anhydrous imide hydroxide, m. p. 150—151° (decomp.), cannot be 
prepared by heating the above hydrated product, but is obtained 
by heating the hydrochloride or hydrobromide at 110—120° in a 
current of ammonia. F. G. W. 


Acetopyrocatechol Dibenzyl Ether. E. Merck, CHem. 
Fasrik (D.R.-P. 414142; from Chem. Zenir., 1925, ii, 612).—The 
dibenzyl ether of acetopyrocatechol, m. p. 93—94°, is obtained by 
heating acetopyrocatechol and benzyl bromide in a solution of 
sodium ethoxide at 100°. R. B. 


Electrolytic Reduction of Oximes. III. Benzildioxime. 
M. Isurpasut (Mem. Coll. Sci. Kyotd, 1925, 8, 383—389; cf. A., 
1924, i, 183)—A 5% solution of 8-benzildioxime in 5% aqueous 
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alcoholic (40: 60 by volume) sulphuric acid was reduced electro. 
lytically, using a lead cathode, current density 1-5 amp./dm2, 
at 16—18°, and yielded a mixture of the racemic and imeso forms 
of «$-diamino-«$-diphenylethane. Combination with acids of 
either form appears to lead to identical salts (carbonate of mixture, 
m. p. 108°). Chemical reduction yields only the racemic form. 
As by-products, due to hydrolysis of the dioxime, there are formed 
a stilbene hydrate (iso), m. p. 61—62°, differing from the known 
form; 2:3:5:6-tetraphenylpyrazine (for which a _ possible 
mechanism of formation is suggested); benzoinpinacone: deoxy. 
benzoinpinacone; hydrobenzoin; isohydrobenzoin; -hydroxy.- 
«f-diphenylethylamine and its iso form. Electrolysis in sodium 
hydroxide solution reduces the yield of diamine. «- and y-Benzil- 
dioxime behave similarly to the 8 form. B. F. 


Spirans. XII. Preparation of Dibenzo-A*-suberen-1-one- 
2:2-spiran. H. Levcus and P. SANDER (Ber., 1925, 58, [B), 
2200—-2202).—The synthesis of a spiran containing a seven- 
membered heterocyclic ring from di-8-phenoxyethylmalony] chloride 
has been recorded previously (A., 1924, i, 972). An analogous 
compound with homocyclic rings is derived from di-y-phenyl- 
propylmalonyl chloride. Since in each case the yields are very 
small, it appears that the spiran arrangement does not favour 
the formation of seven-membered rings. 

Ethyl malonate is converted successively into ethyl y-phenyl- 
propylmalonate, b. p. 190—192°/13 mm., and ethyl di-y-phenyl- 
propylmalorate, b. p. 262°/13 mm., m. p. 56—57°. Hydrolysis 
of the latter ester occurs with difficulty, yielding ethyl hydrogen 
di-y-phenylpropylmalonate, m. p. 86—87° (potassium and sodium 
salts) and di-y-phenylpropylmalonic acid, m. p. 165—166° (decomp.) 
after softening at 160°. The acid is transformed by successive 
treatment with phosphorus pentachloride and ferric chloride into 
dibenzo-A®-suberen-1-one-2 : 2'-spiran, 


m. p. 142—144°. H. W. 


Influence of Mercury on the Sulphonation of Anthraquinone. 
A. Coprrns (Rec. trav. chim., 1925, 44, 907—930).—A repetition 
of the work of Roux and Martinet (A., 1921, i, 257) shows that, 
contrary to their statements, anthraquinone-1l-sulphonic acid is 
not affected by heating at 180° with sulphuric acid, and that 
sulphonation of anthraquinone at 160° in presence of mercury yields 
as main product, not the 2-, but the l-acid. Their theory of the 
reaction is rejected and the facts are simply accounted for by the 
assumption that sulphonation in the 2-position always proceeds 
independently and is unaffected when mercury or one of its salts is 
added, but that the mercury salts catalyse sulphonation in the 
1-position. 

The methods hitherto used to distinguish between the isomeric 
sulphonic acids are shown to be untrustworthy, and a new method 
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has been worked out. The alkyl esters of these acids are not 
sufficiently stable to give a satisfactory m. p. curve: ethyl anthra- 
quinone-2-sulphonate has m. p. 138—141° (as compared with the 
value 125° found by Heffter, A., 1895, i, 671). The methyl ester, 
m. p. 163-2—164-2°, and the methyl ester of anthraquinone-l- 
sulphonic acid, m. p. 192—193°, are obtained by the action of methyl 
sulphate on the dry sodium salts of the respective acids. The 
proximate analysis of the mixed sulphonation products depends 
on their conversion by a boiling solution of sodium chlorate and 
hydrochloric acid into 1-chloro-, m. p. 161°, and 2-chloro-anthra- 
quinone, m. p. 209-5°, the proportion in the mixture being deter- 
mined from the m. p. curve (eutectic point at 144° and 24% 
of 1-chloroanthraquinone). A small amount of 2-acid escapes 
chlorination and is weighed as barium salt and included in the 
result. 

The yields of 1- and 2-sulphonic acid obtained by sulphonation 
of anthraquinone with fuming sulphuric acid at 156° and 132° in 
the presence of varying proportions of mercurous sulphate have 
been determined. The yield of 2-sulphonic acid at 156° is 97-8% 
in the absence of mercury, but falls gradually to 16-1°% as pro- 
portions of mercurous sulphate are added increasing to 1°% or 
more, the remainder of the product being the 1-sulphonic acid 
with only a trace of disulphonic acid. The figures obtained at 132° 
are similar, so that the change of temperature must affect the two 
reactions equally. The influence of mercury is limited by the 
small solubility of mercuric sulphate in the fuming acid, so that 
the addition of more than 1% of mercury salts has no further effect. 
Within the range where the mercury salt dissolves immediately, 
and assuming the velocity of formation of the 2-acid to remain 
constant, the velocity of formation of the l-acid is found to be 
proportional to the amount of mercury present. At the end of 
the sulphonation, the mercury is all to be found in the recovered 
unsulphonated anthraquinone, where it is present as an anthra- 
quinone—mercury compound from which it is not removed by boiling 
dilute acids. Partly successful attempts have been made to pre- 
pare such a compound. No direct mercuration of anthraquinone 
results when it is heated with mercuric chloride or acetate at 
temperatures up to 300°, but mercuric sulphate in presence of a 
little fuming sulphuric acid at 140—170° yields a substance which 
gives with hydrogen sulphide an orange-brown precipitate from 
which black mercuric sulphide is produced by heating with water. 
Impure specimens of anthrayuinone-l- and -2-mercurichlorides are 
obtained by the action of mercuric chloride on the 1- and 2-sulphinic 
acids in aqueous alcoholic solution. These substances resemble, 
in their reactions, those present in the pyridine extract of the 
anthraquinone recovered from the sulphonations, and both are as 
efficient catalysts of the sulphonation as free mercury salts. The 
following reactions are therefore probably involved in the form- 
ation of anthraquinone-l-sulphonic acid: C,,H,O,+HgSO,= 
; (C,,H,0,)HgSO,H + SO, = + 
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9: 10-Anthraquinone-2 : 3- and -1 : 2-quinonediazides and 
their Derivatives. M. Tanaxa (Ber., 1925, 58, [B], 1986—1988). 
—3-Nitroanthraquinone-2-diazonium sulphate, decomp. 133°, is 

co converted when cautiously heated with acetic 
UN/\f anhydride at 95° into 9: 10-anthraquinone-2 : 3- 
0 at °; the compound is reduced by alkaline 

\ ey, sodium hyposulphite solution to 2-hydroxyanthra- 

‘ (I) quinonyl-3-hydrazine, decomp. 330—340°, which 

with acetic anhydride yields the compound ( ?) 
CO NH-N 
m. p. 314°. Similarly, 1-nitro-2-aminoanthraquinone affords 
successively 1-nitroanthraquinone-2-diazonium sulphate and 9: 10- 
anthraquinone-1 : 2-quinonediazide. H. W. 


Univalent Oxygen. IV. S.GoxtpscumiprT, A. Vocr, and M. A. 
Brepia (Annalen, 1925, 445, 123—141; cf. A., 1924, i, 1062).— 
Whilst the action of sodium alkoxides on 9-chloro-10-hydroxy- 
phenanthrene does not lead to crystalline products (cf. Schmidt, 
A., 1909, i, 34), dichlorophenanthrone yields, when treated at 0° 
with dry sodium phenoxide in absolute alcohol, 9 : 9’-diphenoxy- 
10-keto-9 : 10-dihydrophenanthrene, m. p. 136—137° (decomp.), 
together with a mixture of by-products, at least one constituent of 
which appears to give rise to a free radical, and on oxidation gives 
only a small yield of phenanthraquinone. When the above di- 
phenoxy derivative is reduced with zinc dust and glacial acetic 
acid, it yields phenanthraguinol monophenyl ether, m. p. 140—141°, 
which on oxidation with alkaline potassium ferricyanide affords 
9-phenoxy-10-phenanthryl peroxide, m. p. 166—167° (decomp.). 
The latter gives colourless solutions in cold chloroform and pyridine, 
which turn red at the b. p., indicating dissociation of the peroxide into 
the free univalent oxygen radical, and become colourless again on 
cooling. Nitric acid and bromine convert the peroxide into 
phenanthraquinone. 

When dichlorophenanthrone is treated with phenol at 50°, 
hydrogen chloride is evolved and 9 : 9’-bis-p-hydroxyphenyl-10-keto- 
9 : 10-dihydrophenanthrene, m. p. 248°, is obtained in quantitative 
yield. o-Cresol affords similarly the corresponding bis-p-hydroxy- 
m-tolyl derivative, m. p. 291—293° (decomp.). 

The production of phenanthrol by the action of hydrazine hydrate 
on phenanthraquinone (cf. Dutt?and Sen, T., 1923, 123, 3420) is not 
confirmed. In boiling alcoholic solution, phenanthraquinol is 
obtained, whilst when phenanthraquinone (5 g.) and hydrazine 
hydrate (1-7 g.) are mixed in alcohol (30 c.c.) and water (3 g.), and, 
after evolution of nitrogen has ceased, heated at 180° in a sealed 


tube, phenanthrazine, m. p. about 450°, is obtained. 
gHy'C-N:C- 


H 
Phenanthrol is obtained in satisfactory yield by the reduction of 
dichlorophenanthrone or of chlorophenanthrol with stannous 
chloride in glacial acetic acid solution. On oxidation with aqueous 
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alkaline potassium ferricyanide, or with lead peroxide in ether, it 
affords an amorphous, reddish-brown substance, the action of which 
on hydrazobenzene indicates the presence of a compound containing 
univalent oxygen, but yields’a product not identical with phenanthrol. 
9-Bromo-10-hydroxy phenanthrene, m. p. 124—125°, is obtained by 
the action of bromine on phenanthrol in chloroform in presence of 
idine. On oxidation with lead peroxide in chloroform at —20°, 
it yields 9-bromo-10-phenanthryl peroxide, m. p. 107—109° (decomp.), 
unstable in sunlight, solutions of which in benzene, chloroform, or 
pyridine, colourless at first, quickly assume a pink to red shade, and 
then, except in the case of pyridine solutions, become colourless 
again. The peroxide cannot be recovered from its solutions. 
Measurements of the dissociation of bromophenanthryl peroxide 
by means of hydrazobenzene titrations indicate that the influence 
of temperature on the equilibrium between the peroxide and the 
free radical is remarkably small, the difference between the dis- 
sociation constant at 0° (5-6 x 10) and that at 20° (5x10) being 
less than the error of the method of determination, whilst the 
intensity of colour of a solution of the peroxide at 20° is only 1:3 
times that at —20°. F. G. W. 


Dibenzoylxylenes and Dinaphthanthradiquinones. III. 
H. pe DresBacuH and K. STREBEL (Helv. Chim. Acta, 1925, 8, 556— 
566; cf. A., 1924, i, 1082).—The observation of Thérner and Zincke 
(Ber., 1877, 12, 1479) that chlorine at 120° converts phenyl o-tolyl 
ketone into anthraquinone dichloride has been extended to a number 
of tolyl ketones, the method being modified by the use of bromine 
at a higher temperature in a solution in either acetic acid (becoming 
bromoacetic acid during the reaction) or nitrobenzene. The anthra- 
quinone derivatives are either directly obtained or result from the 
action of sulphuric acid on acidic intermediate products. Bromin- 
ation of the nucleus also occurs im many cases. Phenyl o-tolyl 
ketone gives a 20% yield of anthraquinone when acted on by bromine 
in nitrobenzene at 180°. o-Tolyl p-tolyl ketone, b. p. 300—303°, from 
o-toluoyl chloride and toluene in presence of aluminium chloride, by 
the action of bromine in acetic acid solution, oxidation with potass- 
ium permanganate, and finally heating in concentrated sulphuric 
acid at 160—180°, yields 3-bromoanthraquinone-2-carboxylic acid, 
decomp. above 310°. o0-Tolyl anisyl ketone, b. p. 325—330°, from 
0-toluoyl chloride and anisole, is converted by bromine in acetic 
acid into an acid which hot concentrated sulphuric acid transforms 
into 1 : 4-dibromo-2-hydroxyanthraquinone, m. p. 218°, identical with 
the product of bromination of the hydroxyanthraquinone in aqueous 
solution. 3:4-Dimethoxyphenyl o-tolyl ketone, m. p. 75°, from 
o-toluoyl chloride and veratrole, gives no definite product when 
treated with bromine. 2 : 5-Dibenzoyl-1 : 4-dimethylbenzene with 
bromine in nitrobenzene solution at 170—180° gives dinaphthanthra- 
diquinone in 50% yield. If the bromine is used in glacial acetic 
acid solution, a similar result is obtained after heating the product 
in concentrated sulphuric acid. 2: 5-(2’: 5’: 2” : 5’’-Tetrachloro- 
dibenzoyl)-1 : 4-dimethylbenzene is similarly converted into tetra- 
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chlorodinaphthanthradiquinone. 2 : 5-Di-p-toluoyl-1 : 4-dimethy]. 
benzene with bromine in acetic acid, followed by oxidation with 
potassium permanganate and solution in hot concentrated sulphuric 
acid gave an impure specimen of dinaphthanthracene-5 : 7 : 12: 14. 
diquinone-3 : 10-dicarboxylic acid, not melted at 340°, which was 
synthesised for comparison by the action of concentrated sulphuric 
acid at 200° on 2: 5-di-p-carboxybenzoylterephthalic acid, decomp. 
above 340° (barium salt described), obtained by oxidation of the 
diketone with dilute nitric acid at 200°. 2: 5-Di-p-anisoyl-1 : 4. 
dimethylbenzene furnished, under the action of bromine in glacial 
acetic acid, a tetrabromo-2 : 5-di-p-hydroxybenzoylterephthalic acid, 
converted by hot concentrated sulphuric acid into a tetrabromo. 
2 : 9-dihydroxydinaphthanthra-5 : 7:12: 14-diquinone, not melted at 
330°. 2: 5-(3’: 3: : : 4-dimethyl- 
benzene, m. p. 245°, from the acid chloride of 8-cumidic acid and 
veratrole, 4 : 6-di-p-toluoyl-1 : 3-dimethylbenzene, m. p. 118°, 4 : 6-di- 
p-anisoyl-1 : 3-dimethylbenzene, m. p. 95°, and 4 : 6-(3’ : 3°: 4’: 4". 
tetramethoxydibenzoyl)-1 : 3-dimethylbenzene, m. p. 137°, prepared 
from the acid chloride of «-cumidic acid and toluene, anisole, and 
veratrole, respectively, give similar reactions, but no pure products 
have been isolated. G. M. B. 


Perylene and its Derivatives. X. A. ZINKE and ,K. Funke 
[with J. Matscuer, O. WoLFBAUER, and N. LorBER] (Ber., 1925, 
58, [B], 2222—2227; cf. this vol., i, 383, 819).—The yield of iso- 
violanthrone prepared by the action of aluminium chloride on 
3 : 9-dibenzoylperylene may be increased to 45% by the addition of 
finely-divided manganese dioxide. The oxidising agent, however, 
sometimes causes undesirable complications either by direct 
oxidation or by interacting with the liberated hydrogen chloride 
with production of chlorine. Thus 3: 9-di-p-methorybenzoyl- 
perylene, m. p. 319-5°, is converted by aluminium chloride into a 
mixture of dimethoryisoviolanthrone and dihydroxyisoviolanthrone 
(due to hydrolytic action of hydrogen chloride); in the presence of 

. manganese dioxide, the yield of the dimethoxy deriv- 
wf \ ative is increased, but chlorodimethoxyisoviolanthrone 
5” appears to be produced simultaneously. 

\ cov" 10-Dichloro-3 : 9-di-o-toluoylperylene, m. p. 351°, 

, sis converted by potassium hydroxide in the presence of 

boiling quinoline into 2’ : 2’’-dimethylisoviolanthrone 

1 (ef. I). Similarly, 4: 10-dichloro-3 : 9-di-p-toluoy)- 

‘ 4 perylene, m. p. 345°, affords 4’ : 4’’-dimethylisoviol- 

anthrone, whereas 3':3’(or 5’ : 5’’)-dimethylisoviol- 

7 \Z Nx anthrone is obtained from 4: 10-dichloro-3 : 9-di-m- 

| toluoylperylene, m. p. 334°.. The naphthoyl] chlorides 


8 1 
yield only 4: 10-dichloro-3-«-naphthoylperylene, m. Pp. 
cor 275°, and 4: 10-dichloro-3-8-naphthoylperylene, m. Pp. 
a \y 293°, respectively, which are transformed by potassium 
a y hydroxide and boiling quinoline into dark products 
Y~ which do not yield vats. 
3 
(I.) H. W 
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Dimethylaminoethylimide of Camphoric Acid. Fars- 
WERKE VORM. MEISTER, Lucius, & Brinine (D.R.-P. 414262; 
from Chem. Zentr., 1925, ii, 613—614).—The anhydro base of the 
aminoethylimide of camphoric acid is heated at 100° with formic 
acid and formaldehyde, and the dimethylaminoethylimide separates 
on addition of potassium carbonate as a bright yellow oil, b. p. 
164°/15 mm. (hydrochloride, m. p. 214°). R. B. 


Camphor Oils. V. Sesquiterpenes and Sesquiterpene 
Alcohols of Japanese Camphor Oil. K. Ono (Mem. Coll. Sci. 
Kyoté, 1925, 8, [A], 1—10).—From the high-boiling fraction of 
camphor oil a new dicyclic sesquiterpene alcohol, C,;H.,O, b. p. 
170—174°/10 mm., nj} 1-5084, [«]) +66-58°, was isolated. This 
alcohol was treated with potassium hydrogen sulphate, and the 
corresponding sesquiterpene, b. p. 139—142°/10 mm., d” 1-5050, 
obtained. Both these compounds, when dehydrogenated by boiling 
with sulphur, yielded cadalene (1 : 6-dimethyl-4-isopropylnaphtha- 
lene, Ruzicka, A., 1922, i, 560). The sesquiterpene probably 
contains conjugated double linkings. B. W. A. 


Occurrence of Borneol in Spruce Turpentine. A. S. 
WHEELER and C. R. Harris (J. Elisha Mitchell Sci. Soc., 1924, 40, 
111).—l-Borneol constitutes 1% of the total cymene residue from 
spruce turpentine. CHEMICAL ABSTRACTS. 


Examination of Some Gum Enzymes. G. J. Fow er and 
M. A. MatanpKar (J. Indian Inst. Sci., 1925, 8 [A], 221—239).— 
Observations made in isolating the gum from the gum-oleoresin 
of Boswellia serrata (ibid., 1921, 4, 27) indicated that this gum 
contained an oxydase. The gum, separated by extraction of 
the oleoresin with hot or cold alcohol, has now been compared with 
myrrh, gum arabic, the gums from Cochlospermum gossypium and 
Moringa pterigospermum, and the gum kino from Butea frondosa. 
Only the first three substances, namely, myrrh, gum arabic, and 
the gum from Boswellia, contained enzymes to any noteworthy 
extent. An oxydase is present; quantitative tests, by Bunzel’s 
method and by determination of the amount of purpurogallin 
formed in the action on pyrogallol, showed that the Boswellia gum 
and myrrh resemble one another in oxydase activity, and that both are 
much stronger than gum arabic. There are indications that a pyro- 
catechol-like compound is present in Boswellia gum and in myrrh, 
Onslow’s theory (A., 1919, i, 361) being thus supported. Tyrosinase 
isabsent. Manganese is present in the gums in traces only ; 0-0095% 
was found in the Boswellia gum, and slightly more in myrrh and gum 
arabic.. Accompanying the oxydase in all three gums is a diastatic 
enzyme. The diastatic power was found to be 3-7 for the Boswellia 
gum, 3-6 for myrrh, and less than 1-0 for gum arabic. The con- 
version of starch into maltose by this diastase comes almost to an 
end when 50°% is transformed. The enzymes have no action on 
unchanged starch or gum, nor on hemicelluloses. Boswellia gum 
contains 3-03°, myrrh 3-02%, and gum arabic 0-16% of nitrogen. 

VOL. CXXVIII. i. 
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The enzymes convert tannins into non-tannins. This fact may be 
of importance in relation to the theory of gum-formation. 
A. 


Chemical Constitution of the Gum from Boswellia serrata, 
M. A. MatanpKar (J. Indian Inst. Sci., 1925, 8, [A], 240—243)— 
On hydrolysis the gum, previously freed from oleo-resins by 
extraction with hot alcohol, yields a mixture of sugars containing 
as identified constituents arabinose (chiefly), xylose, and galactose, 
and a mixture of acids the mol. wt. of which decreases on repeated 
mild hydrolysis. W.A.S. 


Gitonin and its Degradation Products. A. WINDAUS and 
O. Linsert (Z. physiol. Chem., 1925, 147, 275—285).—Gitonin, a 
Sener ae occurring in association with digitalin, gives, on acid 

ydrolysis, a dihydric alcohol, gitogenin, C.,H,.O,, which is very 
similar in composition to digitogenin, C,,H,.0O;, obtained from 
digitonin in the same way. On further oxidation, gitogenin yields 
gitogenic acid, C.,H4)O,, which, if again oxidised with hot concen- 
trated nitric acid, gives a substance having the constitution (I). 


CH, CO,H CH, CH-OH 
\ 
GH ¢H VH ¢H 


O 
(C,H, ,)“CH-CHMe-CH,-CO 


This on distillation with acetic anhydride gives a keto-lactone, 
which on further oxidation yields a dibasic acid, C,,H490,. 
Gitogenin appears to have the formula (II). The same complicated 
four-ring system is present in gitogenin as in digitogenin, the only 
difference being the replacement of a CH, group in the former by a 
CH:OH group in the latter. H. D. K. 


Primeverosidase and Primeverase in Emulsin from 
Almonds. M. Bripet (Compt. rend., 1925, 184, 523—524; cf. 
this vol., i, 760).—On prolonged treatment with emulsin from 
almonds monotropitoside yields, not merely primeverose, but also 
its hydrolytic products, dextrose and xylose, indicating the presence 
of primeverosidase and the true primeverase; the existence of the 
latter has not previously been demonstrated. L. F. H. 


‘‘ Hesperidine '' from Various Plants. O. A. OzsTERLE and 
G. WanpvER (Helv. Chim. Acta, 1925, 8, 519—536).—Recorded 
cases of isolation of hesperidine from various plants are reviewed; 
the identity of the substance was in many cases not proved con- 
clusively, whilst the hesperidine-like substances from hyssop and 
Capsella bursa pastoris have been proved to be distinct (A., 1922, i, 
849). The substances described as hesperidine have been isolated 
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from the following species or drugs: Scrophularia nodusa, Hyssopus 
officinalis, fol. Bucco, fruct. Conii, herb. Conii, Penny Royal, 
Mentha crispa, M. pulegium, Toddalia aculeata, and Linaria genisti- 
folia and are found to be identical with each other but distinct from 
hesperidine, being insoluble in aqueous ammonia and most organic 
solvents. The name diosmin is adopted for this glucoside and the 
word ‘‘hyssopin” is to be abandoned. It has the composition 
Ce4H4402;,2H,O, m. p. 276—280°, and is hydrolysed by means of 
alcoholic sulphuric acid at 130—140° with production of rhamnose 
(1 mol.), dextrose (2 mols.), and diosmetin (1 mol.), m. p. 253—255° 
(acetate, m. p. 193—195°, methyl ether, m. p. 191—192°), which is 
identical with luteolin methyl ether (5: 7 : 3’-trihydroxy-4’-methoxy- 
flavone; cf. A., 1917, i, 703), and has also been obtained by ring 
closure from hesperitin, the corresponding trihydroxyphenyl 
3-hydroxy-4-methoxystyryl ketone. The structure of diosmetin 
prepared from diosmin is established by its disruption by means of 
concentrated potassium hydroxide into acetovsovanillone, iso- 
vanillic acid, and phloroglucinol, and its demethylation by hydriodic 
acid to yield luteolin (acetate described, m. p. 221°). The genetic 
relationship of hesperitin and diosmetin to the natural colouring 
matters of the flavone and anthocyan series is discussed. 
G. M. B. 


Fluorescence of Vegetable Colouring Matters. L. MEUNIER 
and A. Bonnet (Compt. rend., 1925, 181, 465—467; cf. this vol., 
ii, 738).—Although possessing the same general structure as 
fisetin, morin, quercetin, rhamnetin, and luteolin are not fluorescent. 
Acetylation of the hydroxyl groups in fisetin removes the fluores- 
cence, which is regained on hydrolysis. Plant extracts containing 
berberine possess a yellow fluorescence (cf. Bayle, Fabre, and George, 
this vol., ii, 260), which is also given by the alkaloid adsorbed on 
cellulose etc. Berberine gives lakes when treated with tannins or 
with fisetin, and although the components are fluorescent the lakes 
are not. Precipitation of fisetin and berberine by potassium 
mercury iodide etc. results in disappearance of the fluorescence 
from both precipitate and supernatant liquid. Extracts of turmeric, 
anatto wood, log-wood, and saffron do not exhibit fluorescence, 
whilst alkanet roots and orchil give a white fluorescence. These 
properties assist identification of commercial wood —s “ 

L, 


Colouring Matters of Fungi. III. Atromentin. II. F. 
Kéeu and J. J. Postowsky (Annalen, 1925, 445, 159—170; cf. 
this vol., i, 50, 1083)—The hydrocarbon obtained by distilling 
atromentin with zine dust has now been identified as p-diphenyl- 
benzene (terphenyl), m. p. 206°. Treatment of atromentin di- 
methyl! ether with acetic anhydride, sodium acetate, and zinc dust 
affords penta-acetyl-leucoatromentin dimethyl ether, m. p. 260—261° 
after sintering at 251—252°. Reduction of penta-acetylatromentin 
with zinc dust and acetic acid yields a colourless compound, 
Cy9H,,0,2, m. p. 251—252°, whilst oxidation with chromic acid in 
acetic acid affords p-acetoxybenzoic acid, which is also obtained 
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similarly from hepta-acetyl-leucoatromentin. Oxidation of atro. 
mentin with hydrogen peroxide in alkaline solution yields p-hydr. 
oxybenzoic acid, whilst treatment with hot 18% nitric acid affords 
m-nitro-p-hydroxybenzoic acid, picric acid, and dinitroatromentin, 
C,gH,O,9N2, m. p. not below 300° [triacetate, m. p. 282—284° 
(decomp.) ; ef. Thérner, A., 1880, 47]. Reduction of atromentin 
with hydriodic acid and phosphorus in acetic acid, or with aqueous 
sodium hyposulphite in alcoholic suspension, affords leucoatro- 
mentin, which on acetylation yields the hepta-acetate previously 
described. When steam is blown through a solution of atromentin 
in strong aqueous potassium hydroxide, a substance, C,,H,,0,, 
m. p. 200—202° (decomp.) after softening at 110—114°, is obtained 
on acidification. When kept in 0-1N-alkaline solution for 24 hrs, 
and reprecipitated, it crystallises with 2 mols. of water and has 
m. p. 110—114° (decomp.); on keeping, without changing in weight, 
it gradually returns to the first-given m. p. Dehydration over 
phosphorus pentoxide in a vacuum at 100° affords the anhydrous 
substance, m. p. 156°, hygroscopic. Its reactions appear to indi- 
cate keto-enol tautomerisation. 

When heated with 50° aqueous 


OY, 4 potassium hydroxide at 150—160°, 
eal m. p. 183°, previously 

O obtained. The reactions so far 


H,OH examined are in accordance with 
the annexed formula, provisionally assigned to atromentin. 
F. G. W. 


Colouring Matters of Fungi. IV. Xylindein, the Colouring 
Matter of the Green Mould of Decayed Wood. F. Kéct and 
G. von TAEUFFENBACH (Annalen, 1925, 445, 170—180).—The only 
satisfactory solvent for the extraction of xylindein from the green 
mould of decayed wood, Peziza wruginosa, is phenol (cf. Lieber- 
mann, Ber., 1874, 7, 1102), applied preferably as ‘“ phenolum 
liquefactum ”’ containing the minimum quantity of water, at 60°, 
from which the colouring matter crystallises in dichroic, yellow, 
pale green, or deep brown, rhombic plates, of plane angle 79°, 
angle of extinction 30°, of empirical formula C,,H,,0,,. Treat- 
ment with cold aqueous sodium hydroxide affords an amorphous 
sodium salt, insoluble in alkali, but soluble in water, when freshly 
prepared, to a deep, bluish-green solution, and apparently identical 
with Rommier’s ‘ water-soluble xylindein”’ (Compt. rend., 1868, 
66, 108). Xylindein dissolves in concentrated sulphuric acid with 
dark green coloration. The finely divided material precipitated 
on the addition of water dyes wool direct in neutral aqueous sus- 
pension a deep bottle-green, a shade unaffected by previous mord- 
anting of the fibre, and not removed by hot water. Plain un- 
mordanted cotton is scarcely tinted. Xylindein also behaves as 4 
vat dye, giving under these conditions olive-green shades on cotton 
and wool. The absorption spectrum in chloroform shows shading 
to 631-6, indistinct bands from 612-4 to 584-6, absorption finishing 
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at 426; in phenol, very indistinct bands from 627 to 603; in con- 
centrated sulphuric acid, shading to 590-3, then light shading, 
deepening to a distinct band 573-2 to 558-1, a further band at 510-4 
to 449-5, absorption finishing at 474-2; in the same solvent at 
great dilution, indistinct bands at 572-2 to 561-0 and 510 to 500-3. 
The sodium salt in aqueous solution shows shading to 622-2, lessen- 
ing to 600, then a broad indistinct band to 572-2, absorption finish- 
ing at 430. The dye dissolves in acetic anhydride in presence of 
sulphuric acid to a violet solution which turns brown on boiling, 
with formation of tetra-acetylzylindein, yellow. Treatment with 
diazomethane in a mixture of ether and chloroform affords xylindein 
dimethyl ether, bluish-violet, further methylation yielding a non- 
crystalline product. Boiling acetic anhydride in presence of sodium 
acetate converts the dimethyl ether into diacetylxylindein dimethyl 
ether, yellowish-green, m. p. 294—295° (indistinct) after sintering 
at 260°. In presence of zinc dust, the dimethyl ether yields 
similarly diacetyl-leucoxylindein dimethyl ether, m. p. 293—295° after 
sintering. F. G. W. 


Pyrylium Compounds. XV. Arylated Pyridines. VII. 
m-Substituted Triphenylpyrylium Compounds. W. DitTHEY 
and W. RADMACHER (J. pr. Chem., 1925, [ii], 141, 153—166; cf. 
this vol., i, 153).—The ease of hydrolysis of various m-substituted 
triphenylpyrylium salts compared with that of the correspond- 
ing p-compounds, shows only small differences when R=OMe; 
but the p-hydroxy-salt is much more stable to water than the 
m-compound, which has the same order of stability as the methoxy. 
derivatives. The y-base (III) is formed by hydration of the 
violone (II), which results directly from the pyrylium salt by loss 
of acid : 


Ph 


4: 6-Diphenyl-2-m-nitrophenylpyrylium ferrichloride, m. p. 218° 
(y-base and its picrate, m. p. 251°, and perchlorate, m. p. 276—277°, 
described), prepared from m-nitroacetophenone and phenyl styryl 
ketone, is converted by ammonia into 4: 6-diphenyl-2-m-nitro- 
phenylpyridine, m. p. 141—142° (picrate, m. p. 184°; perchlorate, 
m. p. 176°). Reduction in alcoholic suspension with stannous 
chloride and hydrochloric acid yields 4 : 6-diphenyl-2-m-amino- 
phenylpyridine, m. p. 151° [dipicrate, m. p. 207°; monoperchlorate 
(pyridinium salt), m. p. 235°; diperchloraie, m. p. 170—171°; 
benzoyl derivative, m. p. 224—225°]. 2: 6-Diphenyl-4-m-nitro- 
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phenylpyrylium ferrichloride, m. p. 237—238° (p-base, m. p. 135°, 
and its picrate, m. p. 248°, and perchlorate, m. p. 268°, described), 
is converted by ammonia into 2: 6-diphenyl-4-m-nitrophenyl- 
pyridine, m. p. 150—151° (picrate, m. p. 188°; perchlorate, m. p. 
271—272°), which is reduced to the corresponding amine, m. p. 
168—169° (dipicrate, m. p. 209°). From phenyl m-aminostyryl 
ketone and acetophenone is obtained 2 : 6-diphenyl-4-m-amino- 
phenylpyrylium diperchlorate, m. p. 281—282° [p-base, m. p. 132— 
133°; hydrobromide, decomp. above 290°; dipicrate, m. p. 232— 
233°; yellow monopicrate (ammonium salt), m. p. 231°; red mono- 
picrate (pyrylium, salt), m. p. 236—237°]. 4: 6-Diphenyl-2-m- 
anisylpyrylium perchlorate, m. p. 194°, gives by demethylation 
4 : 6-diphenyl-2-m-hydroxyphenylpyrylium perchlorate, m. p. 193— 
194°, which is also synthesised from phenyl styryl ketone and 
m-hydroxyacetophenone. The corresponding 2-p-anisyl and 
2-p-hydroxyphenyl derivatives melt at 235—236° and 278—280°, 
respectively. C. H. 


Preparation of 6-Methylcoumarin and its Derivatives. 
T. J. THompson and R. H. Epes (J. Amer. Chem. Soc., 1925, 47, 
2556—2559).—When equimolecular quantities of fumaric acid and 
-cresol are heated with 72% sulphuric acid at 160—180° until 
the evolution of carbon monoxide ceases (2 hrs.) an 80% .yield of 
6-methylcoumarin is obtained. This on hydrolysis yields 6-methyl- 
coumaric acid (sodium, potassium, silver, and nickel salts described). 
6-Methylcoumarin forms a dibromide, m. p. 65—66°, mercuri- 
chloride, m. p. 189—190°, chloroplatinate, m. p. 65°, an unstable 
hydriodide-periodide, and a potassium todide-periodide, m. p. 89—90°. 
On treatment with phosphorus trisulphide it yields 6-methylthio- 
coumarin, m. p. 148° [mercurichloride, m. p. 225° (decomp.)]. On 
reduction, it yields dihydro-6-methylcoumarin, m. p. 225° (decomp.). 
When p-cresol is condensed with succinic acid in a similar manner 
a compound, m. p. 71—72°, not 6-methyldihydrocoumarin, is 
obtained. J. W. B. 


3:4Diphenylcoumarins. G. BarGELLIn« (Aiti R. Accad. 
Lincei, 1925, [vi], 2, 178—182).—A number of o-hydroxybenzo- 
phenones have been condensed with sodium phenylacetate in 
resence of acetic anhydride, and the acetoxycoumarins so obtained 
te wor by cold concentrated sulphuric acid. The following 
compounds are described : 7-hydroxy-3 : 4-diphenylcoumarin, m. p. 
290° (acetyl derivative, m. p. 220°); 7: 8-dihydroxy-3 : 4-diphenyl- 
coumarin, m. p. 271—273° [diacetyl derivative, m. p. 253° (decomp.), 
with previous decomp. beginning at 220°]; 5: '7-dihydroxy- 
3: 4-diphenylcoumarin, m. p. 260—265° (diacetyl derivative, m. p. 
190°); and 17-hydroxy-3-phenyl-4-p-anisylcoumarin, m. p. 255° 
(decomp.) (acetyl derivative, m. p. 220—222°). F. G. T. 


Formation of Coumarins from Citric Acid and Phenols. 
A. (Ber., 1925, 58, [B], 2202—2209).—4 : 7-Dimethy]l- 
coumarin, m. p. 132° (corr.) (cf. Fries and Klostermann, A., 1906, 
i, 276), is prepared by the condensation of crystalline citric acid 


{ 
| 
| 
> 


ORGANIC CHEMISTRY. i. 1443 


with m-cresol in the presence of sulphuric acid (d 1-84) at 110— 
130°; under analogous conditions, the condensation proceeds less 
satisfactorily with o- or p-cresol. The mechanism of the change 
has been studied more fully in the case of orcinol, which, with 
sulphuric and citric acids at 110—130°, readily yields a mixture 
H,-CO.H 5-methylumbelliferone-4-acetic acid (I), m. p. 
M ‘ a?"" about 250° after softening at 215°, and orcin- 
. aurin. The constitution of the acid is estab- 
¥ lished production from acetonedicarb- 
re) oxylic acid, orcinol, and sulphuric acid, and its 
conversion at 300—310° the known 4: 5-di- 
(I.) methylumbelliferone, m. p. 249°, which is con- 
veniently prepared from ethyl acetoacetate, orcinol, and sulphuric 
acid (73—75%) at 75—80°. It therefore appears probable that 
citric acid in this reaction is converted first into acetonedicarboxylic 
and formic acids, which, with orcinol, yield 5-methylumbelliferone- 
4-acetic acid and orcinaurin, respectively (the direct production of 
the dye from orcinol, formic acid, and sulphuric acid at 120—130° 
is established). The reactions just described render the formation — 
of 4 : 5-dimethylumbelliferone from citric and sulphuric acids very 
improbable and an experimental investigation of the reaction 
yielded only very small amounts of products very similar to 
orcinaurin and 5-methylumbelliferone-4-acetic acid. 
Attempts to prepare the pyrone derivative, 


H,-CHMe 

from orcinol and ethyl acetoacetate or acetonedicarboxylic acid 
were unsuccessful. H. W. 


Acaciin, a New Flavone Glucoside from the Leaves of 
Robinia pseudacacia, L. 8S. Hattori (Acta Phytochim., 1925, 
2, 99—112).—A new flavone glucoside, acaciin, C,,H3.05,.4H,0, 
colourless needles sintering at 250°, m. p. 260° (decomp.) (hepta- 
acetyl derivative, m. p. 135—140°; heptabenzoyl derivative, m. p. 
180—181°), is obtained by extracting the leaves of Robinia pseud- 
acacia, L., with hot water (crude yield, 1-3°%). Like apiin, acaciin 
tends to separate from organic solvents as a jelly. Crystallisation 
is difficult, but is eventually induced by repeated extraction with 
chloroform from an aqueous-alcoholic solution. The pure product 
is readily crystallised from boiling water. It is readily soluble 
in alkali hydroxides, and soluble in ammonia and alkali carbonates 
on warming. It gives a deep reddish-brown colour with ferric 
chloride. It is reduced by magnesium powder and hydrochloric 
acid, giving, like apigenin, an orange colour. Hydrolysis with hot, 
dilute sulphuric acid. gives acacetin, m. p. 258—259° (cf. Perkin, 
T., 1900, 77, 423) [diacetyl derivative, m. p. 203° (cf. Perkin, loc. cit., 
m. p. 195—198°; Vongerichten, A., 1901, i, 40, 646, m. p. 198— 
200°); dibenzoyl derivative, m. p. 201°; dibromoacacetin, m. p. 
254—255°], and rhamnose. Thus, C,,.H,.0,,+2H,O —C,,H,.0;+ 
2C,H,,.0,. The identity of acacetin with ‘Vongerichten’s apigenin 
4'-methyl ether (loc. cit.) was established by a mixed m. p. of these 
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substances. The absorption spectrum of acaciin with two bands 
having their maxima at 3000 and 3800, respectively, shows no 
marked differentiation from that of acacetin. It is, therefore, con- 
cluded that the dirhamnose residue must occupy the position least 
affecting light absorption, and 
NZ mr the annexed formula is, accord- 
C,,H,,0,°0 ingly, suggested. Attempts to 
\ oo methylate the remaining hydr- 
UH XO oxyl were unsuccessful—a result 
in accordance with the supposi- 
tion that the latter is ortho to the carbonyl group of the pyrone 
ring. Diacetylacacetin, where both hydroxyl groups are sub- 
stituted, has an entirely different absorption spectrum, almost 
identical with that of 4’-methoxyflavone. Comparison of the 
spectra of these two substances with that of flavone shows that 
the first absorption band of the latter is displaced towards the 
red, whilst the second band completely disappears on substitution 
of methoxyl] in the para position of the side-chain. The first band 
now reaches a maximum at 3150 instead of 3500. 4'-Methoxy- 
flavanone, m. p. 91—92°, is readily obtained by addition of excess 
of aqueous sodium hydroxide (1-5%) to a warm alcoholic solution 
of o-hydroxyphenyl p-methoxystyryl ketone (A., 1924, i, 1221). 
It is converted by phosphorus pentachloride in presence of boiling 
benzene into 4’-methoxyflavone, m. p. 158-5°. The latter gives no 
coloration with ferric chloride. M. J. 


Absorption Spectra of Vegetable Dyes of the Flavone Series. 
II. Influence of Methoxy-substitution on the Absorption 
Spectra of Flavones and Flavonols. T. Tasaxi (Acta Phyio- 
chim., 1925, 2, 119—128; cf. A., 1923, ii, 360; this vol., ii, 838). 
—Replacement of the hydroxyl groups of flavones by methoxyl 
produces no marked alteration in the absorption spectra observed 
in M/10,000-alcoholic solution. Chrysin and chrysin dimethyl 
ether, m. p. 115—117°, show almost identical spectra. Apigenin 
trimethyl ether differs from apigenin only in that the second band 
is shifted very slightly towards the red. 

In the flavonols, methylation of the hydroxyls results in a marked 
displacement of the first band towards the blue. The second band 
is usually unaltered in position, whilst becoming less deep. In 
certain cases, either the first or the second band may disappear 
altogether. Galangin trimethyl ether, m. p. 165—166°, shows only 
a horizontal part of the curve in the neighbourhood of 3200 instead 
of the first band of galangin at 2650. Kaempferide trimethyl ether, 
m. p. 114—116°, and myricetin hexamethyl ether show a displace- 
ment of the first band in each case from 2650 to 3000. Morin 
pentamethyl ether, instead of bands with maxima at 2750 and 
3900, shows one band only at 3250. The curve is horizontal in 
the region of 4200. Quercetin pentamethyl ether gives a similar 
shift of the first band from 2650 to 3050 with simultaneous flatten- 
ing of the second band into a horizontal region at 4200. 

It is suggested that the bathochromic effect of introduction of 
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hydroxyl into the pyrone ring of flavones is due to the possibility 
of tautomerism in the flavonols, whereby an «-diketone or ortho- 
quinonoid form is produced. Stabilisation of the hydroxyl group by 
methylation reverses this effect, so that the methylated flavonols 
again become more nearly like the corresponding flavones. 


Absorption Spectra of Vegetable Dyes of the Flavone Series. 
III. Absorption Spectra of certain Flavone and Flavonol 
Glucosides. T. Tasaki (Acia Phytochim., 1925, 2, 129— 
137).—The flavone glucosides, like the flavones themselves, show 
in M/10,000-alcoholic solution, two characteristic bands in 
the ultra-violet. They fall, however, into two distinct groups. 
It is suggested that those in which the absorption spectrum shows 
no marked difference from that of the parent flavone are of type 
(I), whilst those in which important modification of the flavone 
spectrum occurs are of type (II). The first group includes toringin, 


O O 
mL TN? 


apiin, acaciin, and rutin, showing absorption spectra closely re- 
sembling those of chrysin, apigenin, acacetin, and quercetin, 
respectively. The second group includes quercitrin, robiniin and 
kaempferitrin, and myricitrin derived from quercetin, kaempferol, 
and myricetin. In each of these, there is marked displacement of 
the first band towards the blue, giving new maxima at 2900— 
3000 instead of 2650. The second band is unaltered in position, 
whilst both bands become less deep. 

The character of the absorption spectrum is determined by the 
position of the sugar residue in the molecule and not by the in- 
dividual sugar or sugars present in the glucoside. M. 


Cyclic Sulphides. III. J. von Braun, O. Bayer, and W 
Kaiser (Ber., 1925, 58, [B], 2165—2168).—The deciding factor in 
the formation of cyclic sulphides from open-chain compounds 
appears to be the immediate attachment of the sulphur atom to 
the aromatic nucleus and not the number of links in the open chain. 
This observation is in direct contrast with that made in the form- 
ation of benzopolymethyleneimines, and is the more surprisi 
since the behaviour of the thiol group appears substantially the 
same whether it is attached to an alkyl or aryl group, whereas the 
basicity of the amino group is influenced greatly by these factors. 


o-Xylylene sulphide, b. p. 108°/14 mm., m. p. 


26°, d® 1-143, is readily obtained in 40% yield by the action of 

sodium sulphide on o-xylylene bromide in aqueous-alcoholic solu- 

tion; the corresponding methiodide has m. p. 175°. o-8-Chloro- 

ethylaniline is converted by successive treatment with sodium 

nitrite and potassium xanthate followed by alcoholic potassium 
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hydroxide into 2: 3-dihydrothionaphthen, b. p. 104°/13 mm., d2 
1-129, the yield being quantitative; it is dehydrogenated by 
sulphur at 200° to thionaphthen and oxidised by permanganate 
to the corresponding sulphone, m. p. 98°. o0-y-Bromopropylbenzy]l 
bromide and sodium sulphide yield homoisothiochroman, 


CH,°CH 
b. p. 141—145°/14 mm., m. p. 95—96° (yield 40%); the corre. 


sponding methiodide, m. p. 154°, and sulphone, m. p. 176°, are 
described. H. W. 


New Synthesis of Ricinine. IV. E. SparH and G. Koiier 
(Ber., 1925, 58, [B], 2124—2130; cf. Spaith and Tschelnitz, A., 
1922, i, 571; Spath and Koller, A., 1923, i, 594; 1924, i, 204).— 
Ricinine (3-cyano-4-methoxy-1-methyl-2-pyridone) is synthesised 
along the following lines. Ethyl 4 : 6-dihydroxy-2-methylpyridine- 
5-carboxylate is converted by diazomethane into ethyl 4: 6-di- 
methoxy-2-methylpyridine-5-carboxylate, from which (?) 4 : 6-di- 
methoxy-2-methylpyridine-5-carboxylic acid, m. p. 174—176° (de- 
comp.), is obtained in not very satisfactory yield. Better results 
are obtained by converting ethyl 4 : 6-dihydroxy-2-methylpyridine- 
5-carboxylate by alcoholic ammonia at 130° into 4: 6-dihydrozy- 
2-methylpyridine-5-carboxylamide, m. p. 280—281° (decomp.), which 
is transformed by phosphoryl chloride at 100° into 4 : 6-dichloro- 
5-cyano-2-methylpyridine, m. p. 101—102°. Oxidation of the latter 
compound to the carboxylic acid does not proceed smoothly, and 
it is therefore transformed by benzaldehyde and zinc chloride 
at 125° into 4 : 6-dichloro-5-cyano-2-styrylpyridine, yellow needles, 
m. p. 168—169° (which even in diffused daylight readily passes into 
a colourless dimeride, m. p. 213—214-5° after softening). The 
styryl derivative is oxidised by permanganate in the presence of 
acetone to 4: 6-dichloro-5-cyanopyridine-2-carboxylic acid, m. p. 
180°, which loses carbon dioxide and suffers simultaneously almost 
total decomposition when heated above its m. p. The acid is 
therefore transformed by sodium methoxide into 5-cyano-4 : 6-di- 
methoxypyridine-2-carboxylic acid, m. p. 205—206° after softening 
at 204°, which when cautiously distilled under atmospheric pressure 
affords 3-cyano-2 : 4-dimethoxypyridine, m. p. 145—146°, identical 
with the compound prepared previously (A., 1924, i, 205) from 
2 : 4-dichloro-3-cyanopyridine. The conversion of the compound 
into ricinine is effected as described previously (loc. cit.). H.W. 


Therapeutic Compounds. [Esters of Benzoyl-l-ecgonine 
and Similar Compounds.} THE WELLCOME FouNnDATION, LTD., 
W. H. Gray, and T. A. Henry (Brit. Pat. 239985)—Benzyl and 
phenylethyl esters of benzoyl-l-ecgonine are prepared by heating 
the last with a mixture of alkali, pyridine, and the aralkyl] chloride. 
The benzyl ester of benzoyl-l-ecgonine, an oil, forms a nitrate, 
C,,H,,0,N,HNO;, m. p. 163°, and a hydrochloride, m. p. 171°. 
o-Acetoxybenzyl chloride, an oil, b. p. 135°/14 mm., obtained by 
treating o-acetoxybenzyl alcohol with thionyl chloride in presence 
of diethylaniline, is used for obtaining the o-hydroxybenzyl ester of 
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benzoyl-l-ecgonine. The phenylethyl ester of benzoyl-l-ecgonine 
has m. p. 100° and its hydrochloride m. p. 196°. Ina similar manner, 
esters of acyl-y-ecgonines can be obtained. The products have 
local anesthetic properties. 


Lupine Studies. IV. Isolation of d-Lupanine from 
Lupinus Kingii (S. Watson). J. F. Crovcon (J. Amer. Chem. 
Soc., 1925, 47, 2584—2587).—The alkaloid isolated from the 
American lupine, Lupinus Kingii (0-83°% calculated on basis of the 
weight of dried plant), is shown by a comparison of a large number 
of its derivatives to be identical with d-lupanine, which has not 
hitherto been found in a native American annual lupine. 

J. W. B. 


Calycanthine. E. Spatn and W. Srrou (Ber., 1925, 58, [B}, 
2131—2132).—Calycanthine, obtained from Calycanthus floridus, 
has m. p. 245° (in an evacuated tube), [«]j} +684-3° in absolute 
ethyl alcohol. Determinations of mol. wt. by Rast’s method 
in boiling benzene, and by Bleier and Kohn’s method in boiling 
phenanthrene, indicate that the formula assigned to it by Gordin 
(A., 1905, i, 295; 1906, i, 35; 1911, i, 903) must be doubled 
and that its composition is therefore C,,H,,.N,. It appears to be 
converted by methyl iodide in an evacuated tube at 100° into the 
compound Cy.Ho,.N,Me,,2MelI, m. p. 261—262° (slight decomp.), 
whereas Gordin describes a substance C,,H,,ON,I,H,O. H. W. 

Corydalis Alkaloids. V. Constitution of Corypalmine. 
E. SpatH and E. Mosertie (Ber., 1925, 58, [B], 2133—2135).— 


Corypalmine is converted by nascent diazoethane into corypalmine 
ethyl ether, which in faintly alkaline sus- 


HOZ pension is oxidised by potassium per- 
MeO. N manganate to 7-methoxy-6-ethoxy-1-keto- 
1: 2:3: 4-tetrahydroisoquinoline (cf. Spath 

4 DN and Dobrowsky, this vol., i, 1086). Since 

jOMe corypalmine affords tetrahydropalmatine 


‘ jiu when methylated, the constitution (I) is 
\ established for it. The same constitution is 
assigned to tetrahydrojatrorrhizine (Spith and Duschinsky, unpub- 
lished work), so that corypalmine is to be regarded as d-tetrahydro- 
jatrorrhizine. H. W. 


Aconite Alkaloids. IV. Oxonitin and Some New Deriv- 
atives Thereof. R. Masima and H. Suarnome (Ber., 1925, 
58, [B], 2047—2051; cf. A., 1924, i, 1224, 1225).—Ja@paconitine-A, 
-A,, -A,, -B, -B,, and aconitine-A and -C are converted by 
cautious. oxidation with potassium permanganate in acetone solu- 
tion into the same oxonitin, C,;H,,0,).N, decomp. 282°, [a], —41-0° 
to 42-7° in chloroform (for different specimens), identical with the 
product obtained by Carr (T., 1912, 104, 2241), Barger (T., 1915, 
107, 231), and Brady (T., 1913, 103, 1821). The compound contains 
three methoxyl groups, but the N-methyl group of aconitine is 
removed during the oxidation. When cautiously heated at 282° 
under diminished pressure in an atmosphere of hydrogen, oxonitin 

3 e* 2 


i. 1448 ABSTRACTS OF CHEMICAL PAPERS. 


of all origins loses 1 mol. of acetic acid and gives pyroxonitin, 
CygHg0,N, m. p. 231°, [a]? —128-9° in ethyl alcohol (the compound 
+CHCIl, is described), in which three methoxyl groups are present. 
Hydrolysis with barium hydroxide in aqueous-alcoholic solution 
converts pyroxonitin into benzoic acid and pyroxonin, C,gH,,0,N, 


Morphine Alkaloids. IV. Constitution of Thebaine. H. 
WIELAND and M. Korake (Ber., 1925, 58, [B], 2009—2012; ef. 
this vol., i, 1093).—The methiodide of dihydrode-N-methyldihydro. 
thebaine is converted by Hofmann’s method into the nitrogen-free 
ether (I) which, when catalytically hydrogenated in acid-free alcohol 


CH, CH, CH, CH, CH, CH, 
e e eO O e e 

cH, (II.) (III.) 


in the presence of sodium hydrogen carbonate passes into the 
dimethyl ether (III), m. p. 168—169°; the persistence of the cyclo- 
ropane ring is unusual among reduced derivatives of thebaine. 
When warmed with acid, the dimethyl ether passes into the keto- 
phenol (II), m. p. 148—150°. The latter substance is converted 
by methyl sulphate and potassium hydr- 


qv.) 7 oxide into its methyl ether, C,gH.,03, m. p. 
HOCH on, 111—112° (benzylidene derivative, m. p. 
128—130°). 


va cH Hydrogenation of thebaine in a medium 
\= — ae completely free from acid appears also to 
leave the cyclopropane ring intact, yielding 
the substance (IV) as a non-crystallisable oil which is transformed by 
acids into dihydrothebainone. 

Hydrogenation of the cyclic ether (II) by the method described 
previously (loc. cit.) gives, in addition to the keto-phenol (II), an 
isomeric ketone, CyzH.03, b. p. 180—185°/4 mm. H. W. 


Quinine Compounds [Quinine Salicylosalicylate]. Merck 
AND Co., New York (Brit. Pat. 241109).—Quwuinine salicylosalicylate, 
Cy 9H,,0,N.,2C,,H, 90;, m. p. 86—88°, is prepared by mixing solu- 
tions of quinine hydrogen sulphate and sodium salicylosalicylate. 
Owing, among other reasons, to its sparing solubility in water, it 
has mtorr 2 for therapeutic purposes over other quinine salts. 
[Cf. B. Dec. 24th.] E. H. R. 


8-Isoquinine and Niquine. J. SuszKo (Rocz. Chem., 1925, 
5, 358—385).—@-isoQuinine, colourless prisms, m. p. 186°, is 
prepared by the action of sodium methoxide on hydriodoquinine 
dihydriodide, and is shown to be (3-ethylidene-8-quinuclidy])- 
(6’-methoxy-4’-quinolyl)-methanol. The following derivatives are 
prepared : methyl iodide derivative, m. p. 178—180°, [«]p —161°; 
di-methyl iodide compound, orange prisms, m. p. 135—138°; B-iso- 
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quinine aminoxide, colourless needles, m. p. 192—193°; acetyl- 
g-isoguinine, oil, by the action of acetic anhydride at 60—80°; 
g-isoguinotoxin, Cy9H,,0,N,, oil, by heating §-isoquinine in a 
sealed tube with 25% acetic acid, the toxin being shown to be 
6’-methoxy-4’-quinolyl ketone ; its 
picrolonate, yellow crystals, m. p. 
187—188°, and p-bromophenylhydrazone, yellow, amorphous powder, 
m. p. 90—95°, the picrolonate, orange crystals, m. p. 184—188°, 
and picrate, red prisms, m. p. 199—200°, of the p-bromophenyl- 
hydrazone; N-methyl-8-isoquinotoxin, oil, by the action of sodium 
hydroxide on 8-isoquinine methyl iodide compound; dibromo-§-iso- 
quinine, tetragonal plates, m. p. 210—212°, and -isoquinine hydro- 
chloride, colourless prisms, m. p. 192°, the bromine and hydro- 
gen chloride in the two latter substances adding on to the ethyl- 
idene group; apoguinine hydrochloride, cubic crystals, m. p. 182— 
183°; apoguinine methyl iodide compound, colourless crystals, 
m. p. 248—250°, and apoquinine methyl ether, m. p. 175—176°. 
Niquine, formed as a by-product in the preparation of 8-isoquinine, 
has probably the formula C,,H,,0,N,, and is a secondary-tertiary 
base, possessing one double linking and probably a free hydroxy] 
group. The following derivatives of niquine are prepared : benzoyl- 
niquine, oil; its hydrochloride, prisms, m. p. 192—194°; N-methyl- 
niquine, needles, m. p. 132—134°, [«]}} —157-5°; its methyl iodide 
compound, oily mass ; the picrolonate of the latter, needles, 172—174°; 
N-nitrosoniquine, yellow powder, m. p. 90° ; dibromoniquine, resinous 

mass, and its hydrobromide, white leaves, m. p. 235—236°. R.T.  — 


Hydrogenated Carbazoles. J. von Braun and L. ScH6rnNIG 
(Ber., 1925, 58, [B], 2156—2161).—Doubts have been cast by 
Perkin and Plant (A., 1924, i, 1104) on the constitution of the 
octahydrocarbazole obtained by von Braun and Ritter (A., 1923, 
i, 142), considered by the latter to be 1:2:3:4:5:6:7: 8-octa- 
hydrocarbazole. The production of octahydrocarbazoles con- 

‘ taining an intact pyrrole nucleus is, however, placed 

octa o derivative by the hydrogenation of 6: 9- 

methyl-1 : 2 : 3: 4-tetrahydrocarbazole. The be- 

(I) haviour of the N-methyl derivative of Perkin and 

Plant’s octahydrocarbazole towards cyanogen bromide suggests 
that it has the constitution (I). 

cycloHexanone is converted by successive treatment with as-p- 
tolylmethylhydrazine and dilute sulphuric acid into 6 : 9-dimethyl- 
1:2:3:4-tetrahydrocarbazole, m. p. 90°, which is hydrogenated 
in decahydronaphthalene at 240° to a mixture of 6 : 9-dimethyl- 
1:2:3:4:5:6:7 : 8-octahydrocarbazole, b. p. 165—170°/12 mm., 
m. p. 36—37°, and dimethyldodecahydrocarbazole, b. p. 130°/12 mm. 
(the non-crystalline hydrochloride and picrate and the methiodide, 
m. p. 174—175°, are described). Similarly, phenylmethylhydrazine 
and 4-methylcyclohexanone afford 3 : 9-dimethyl-1 : 2:3: 4-tetra- 
hydrocarbazole, b. p. above 190°/12—13 mm., m. p. 74°, which is 
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catalytically hydrogenated to the octa- and dodeca-hydro com. 
pounds just described. 

It does not appear possible to carry the hydrogenation of carb- 
azole and its derivatives beyond the octahydro stage, and the 
production of dodecahydro compounds from tetrahydrocarbazoles 
(v.s.) is therefore somewhat remarkable. 9-Methyl-1 : 2:3: 4- 
tetrahydrocarbazole, b. p. 180°/12 mm., m. p. 50—51°, when 
energetically hydrogenated gives a mixture of unchanged material, 
9-methyloctahydrocarbazole, m. p. 94—95°, and 9-methyldodeca- 
hydrocarbazole, b. p. 125°/12 mm. (ethiodide, m. a 223°; meth- 
iodide, m. p. 245°) (cf. Perkin and Plant, loc. cit.). It is remarkable 
that 9-methylhexahydrocarbazole is initially dehydrogenated to 
9-methyltetrahydrocarbazole when treated with hydrogen in the 
presence of nickel. Hydrogenation of tetrahydrocarbazoles mus 
therefore occur at the benzenoid nucleus. H. W. 


Synthetic Experiments in the Indole Group. V. Syn- 
thesis of 3-8-Amino-«-hydroxyethylindole. R. Masia and 
M. Korake (Ber., 1925, 58, [B], 2037—2041)—Addition of con- 
centrated hydrochloric acid to a mixture of indole-3-aldehyde and 
aniline yields 3-anilinohydroxymethylindole hydrochloride, decomp. 
240—246°, whereas if the mixture is warmed a monohydrated 
form of the compound, decomp. about 200°, is produced. The 
hydrochloride is converted by dilute alkali into indole-3-aldehyde- 
anil, m. p. 126—127°. The latter compound is converted by sodium 
acetate and acetic anhydride into 1-acetylindole-3-aldehyde, m. p. 
161—164°, which is more simply obtained by acetylation of indole- 
3-aldehyde [the triacetyl compound, C,H;NAc-CH(OAc),, m. p. 154°, 
is obtained as by-product]. 1-Acetyl-3-anilinohydroxymethylindole 
hydrochloride has m. p. 191—194°. Under unusually definite con- 
ditions, 1-acetylindole-3-aldehyde condenses with nitromethane in 
the presence of potassium hydrogen carbonate to 1-acetyl-3-8-nitro- 
a«-hydroxyethylindole, m. p. 138-5—140-5°, which is converted by 
acetic anhydride and sodium acetate at 165° into 1-acetyl-3-u- 
nitrovinylindole, m. p. 189—192°. 1-Acetyl-3-8-nitro-«-hydroxy- 
ethylindole is reduced by stannous chloride in the presence of 
acetic acid and hydrogen chloride to 1-acetyl-3-8-amino-«-hydroxy- 
ethylindole hydrochloride, m. p. (anhydrous) 163—166°, m. p. 
(hydrated) 53—55°; the corresponding chloroplatinate, decomp. 
about 225° after darkening at 200°, and picrate, m. p. 174—176° 
(decomp.), are described. ‘The hydrochloride is converted by alkali 
into 3-8-amino-«-hydroxyethylindole, which is very unstable and 
could be isolated only as the picrate, decomp. 188°. 1-Acetyl-3-f- 
amino-x-hydroxyethylindole is transformed by acetic anhydride 
and sodium acetate into 1-acetyl-3-8-acetamido-«-acetoxyethylindole, 
m. p. 68—71°, which is converted by alcoholic potassium hydroxide 
into 3-8-acetamido-«-acetoxyethylindole, decomp. 202—204°. 

H. W. 


Synthetic Experiments in the Indole Group. VI. New 
Synthesis of 3-Aminoalkylindoles. R.Masma and T. HosH1no 
(Ber., 1925, 58, [.B), 2042—2046).—The cyano group appears to be 
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indifferent towards magnesium indolyl iodide, since acetonitrile 
and this reagent in the presence of anisole give a molecular com- 
pound which remains unchanged at 60—70°. Chloroacetonitrile 
and magnesium indolyl iodide in the presence of cold anisole yield 
a similar additive product which, when heated to 60—70°, and 
subsequently decomposed by water, affords -indolylacetonitrile, 
b. p. 160°/0-2 mm.; anisole in this instance may be replaced by 
ether. The nitrile is converted by potassium hydroxide solution 
into indolyl-3-acetic acid, decomp. 164-5—165° (picrate, decomp. 
178°), and is reduced by sodium and alcohol to 3-8-aminoethyl- 
indole, m. p. 114-5—115-5°, together with a little hydrogen cyanide 
and skatole; the hydrochloride, decomp. 248—249°, picrate, decomp. 
242—243°, and acetate, m. p. 135—136° (semihydrate), of the base 
are described. 3-Indolylacetonitrile is converted by zinc dust and 
acetic acid (95%) into 3-indolylacetamide, m. p. 150—151°. 

In a similar manner, magnesium indolyl iodide and 8-chloro- 
propionitrile yield 3-8-indolylpropionitrile, m. p. 67—68°, b. p. 
about 200°/1 mm. (picrate, m. p. 123-5—124-5°), which is hydro- 
lysed to 3-8-indolylpromionic acid, m. p. 133—134° (picrate, m. p. 
141—143°). The nitrile is reduced by sodium and alcohol to the 
hygroscopic 3-y-aminopropylindole, m. p. 60—64° ; the corresponding 
hydrochloride, m. p. 169—170°, the picrate, m. p. 155—156°, and its 
trihydrate are described. H. W 


Action of Halogen on the Enolates of Glutacondialdehyde 
and Synthesis of 3-Halogenopyridines. P. BaumMGaRTEN.— 
(See i, 1381.) 


Quinoline Derivatives. I. Synthesis of Substituted 
2-Phenyl-4-methylquinolines. H.Joun and F. NoziczKa (J. pr. 
Chem., 1925, [ii], 414, 65—82).—Aniline does not condense with 
styryl methyl ketone under the conditions of Débner and Miller’s 
synthesis of 2-phenylquinoline from aniline and cinnamaldehyde 
(A., 1883, 1149). The best yield (12-8%) of 2-phenyl-4-methy]- 
quinoline results when a mixture of aniline hydrochloride (4-4 g.), 
styryl methyl ketone (5 g.), water (17 drops), and concentrated 
hydrochloric acid (3 drops) is heated for 5 hrs. in a sealed tube 
at 135°. The presence of an oxidant does not affect the yield 
appreciably. 

The following substituted 2-phenyl-4-methylquinolines, prepared 
similarly from the hydrochlorides of m- and p-anisidines, m- and 
p-phenetidines, m- and p-aminophenols, and m- and p-toluidines, 
are described, together with the hydrochloride, sulphate, mercuric 
chloride compound, ferrocyanide, chromate, and picrate in each case : 
5(or 7):Methoxy-, m. p. 99-5°; 6-methoxy-, m. p. 129°; S(or 7)- 
ethoxy-, m. p. 105-5°; 6-ethoxry-, m. p. 153°; 5(or 7)-hydroxy-, m. p. 
228°; 6-hydroxy-, m. p. 211—212° (n-propyl ether, m. p. 110°, 
isobutyl ether, m. p. 104°; isoamyl ether, m. p. 117°, allyl ether, 
m. p. 96-5°, and phenacyl ether, m. p. 143°, are prepared); 5(or 7)- 
methyl-, oily; 6-methyl-, m. p. 93—93-3°. The yields are all below 
20%. §-Naphthylamine hydrochloride gives, in 246% yield, 
2-phenyl-4-methyl-8-naphthaquinoline (lin. or ang.). C. H. 
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Quinoline Derivatives. II. Substituted 2-Phenyl-4-. 
methylquinolines. H. JoHun and G. WEBER (J. pr. Chem., 1925, 
[ii], 111, 83—99; cf. preceding abstract).—Styryl methyl ketone 
is condensed with o- and p-substituted arylamines under deter- 
mined conditions, giving the following 2-phenylquinoline derivatives ; 
in each case the hydrochloride, sulphate, mercuric chloride compound, 
ferrocyanide, chromate, and picrate are described, and in some 
instances the periodide: 4: 8-Dimethyl-, m. p. 91-5° (periodide), 
from o-toluidine; 8-chloro-4-methyl-, m. p. 91-5° (periodide), from 
o-chloroaniline; 8-hydroxy-4-methyl-, m. p. 57—58° (periodide), 
from o-aminophenol; 8-methoxy-4-methyl-, m. p. 98° (periodide ; 
picrate, m. p. 153°), from o-anisidine; 8-ethoxy-4-methyl-, m. p. 98° 
(periodide; picrate, m. p. 182°), from o-phenetidine; 6-chloro- 
4-methyl-, m. p. 91-5°, from p-chloroaniline; 6-bromo-4-methyl-, 
m. p. 100°, from p-bromoaniline; 6-iodo-4-methyl-, m. p. 50° 
(sulphate not prepared), from p-iodoaniline; 4-methyl-6-ethyl-, 
m. p. 74°, from p-aminoethylbenzene; 4:5: 8-trimethyl-, m. p. 
111-5° (periodide), from p-xylidine; 4:5: 6: 8-tetramethyl-, m. p. 
128°, from y-cumidine; 6-dimethylamino-4-methyl-, m. p. 13i— 
132°, from p-aminodimethylaniline. 2-Phenyl-4-methylquinoline- 
8-carboxylic acid, m. p. 201—202° (hydrochloride, sulphate, mercuric 
chloride compound, ferrocyanide, picrate, and the sodium, potassium, 
magnesium, calcium, barium, mercuric, lead, iron, copper, and silver 
salts are described), and the 6-carboxylic acid, m. p. 228° (hydro- 
chloride, sulphate, mercuric chloride compound, ferrocyanide, chromate, 
picrate, and the sodiwm and potassium salts are described), are pre- 
pared from o- and p-aminobenzoic acids, respectively. 7-Amino-2- 
naphthol gives 8(or 
m. p. 107—108° (hydrochloride, sulphate, picrate, and sodium and 
potassium compounds are described). The yields range from 1-5% 
to 15%. No quinolines could be obtained by condensing styryl methyl 
ketone with sulphanilic acid, o- and p-aminobenzaldehydes, phenyl- 
enediamines, amino-p-cresol, aminosalicylic acid, «-naphthylamine, 
tetrahydro-8-naphthylamine, §-aminoanthracene, or 8-aminoanthra- 
quinone, and only traces from o- and p-nitroanilines. C. H. 


Preparation of Quinoline-4-aldehyde and its 2-Aryl Deriv- 
atives. CHEM. FABRIK AUF AKTIEN (vorM. E. ScHERING) (Brit. 
Pat. 240051).—Quinoline-4-acrylic acid is oxidised with potassium 
permanganate in aqueous sodium carbonate solution at 0°, in 
presence of benzene to take up the aldehyde as formed, giving 
quinoline-4-aldehyde, m. p. 51°; phenylhydrazone, m. p. 170—171°. 
In the same way, 2-phenylquinoline-4-acrylic acid (obtained by 
hydrolysing the reaction product of 2-phenyl-4-methylquinoline 
and chloral) gives 2-phenylquinoline-4-aldehyde, m. p. 74°; phenyl- 
hydrazone, m. p. 130° (decomp.). [Cf. B., 1925, 943.] . H. R. 


3-o0- and -p-Anisolesulphonyl- and -Phenetolesulphonyl- 
2-methylquinolines, their Derivatives, and their Behaviour 
towards Nascent Hydrogen. J. TrécErR and C. Broun (J. pr. 
Chem., 1925, [ii], 114, 176—192; cf. Tréger and Menzel, A., 1922, 
i, 269; Tréger and von Seelen, A., 1923, i, 1127).—8-Arylsulphony!- 
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2-methylquinolines are oxidised with difficulty, but reduction with 
tin and hydrochloric acid eliminates the sulphonyl group as 
thiophenol, giving tetrahydro-2-methylquinoline. The aldehyde 
condensation products of these compounds are also stable to 
oxidants, but may be reduced to thiophenols and stilbazolines. 
3-0-Anisolesulphonyl-2-methylquinoline, m. p. 159° (hydrochloride, 
nitrate, hydrogen sulphate, and chloroplatinate described), prepared 
from o-aminobenzaldehyde and o-anisolesulphonylacetone, is reduced 
by tin-foil and hydrochloric acid to o-methoxythiophenol (which is 
distilled off in steam and identified by oxidation with iodine to a 
disulphide, m. p. 120°) and tetrahydro-2-methylquinoline (benzoyl 
derivative, m. p. 118°). 2-Propenyl-3-0-anisolesulphonyl-2-methyl- 
quinoline, m. p. 216°, is prepared by condensation of the 2-methyl- 
quinoline with paraldehyde and zinc chloride at 150°; it is not oxidised 
by nitric acid (d 1-4) at 100°. The 2-styryl compound, m. p. 198° 
(hydrochloride described), prepared similarly from benzaldehyde, is 
reduced by tin and hydrochloric acid to o-methoxythiophenol and 
2-8-phenylethyltetrahydroquinoline (von Grabski, A., i, 563). 
The cinnamylidene derivative, CH has 
m. p. 203°. 

p-Anisolesulphonylacetone, m. p. 765° (oxime, m. p. 134°; phenyl- 
hydrazone, m. p. 140°), prepared from sodium p-anisolesulphinate 
and chloroacetone, condenses with o-aminobenzaldehyde to give 
3-p-anisolesulphonyl-2-methylquinoline, m. p. 122° [hydrochloride, 
nitrate, hydrogen sulphate, and chloroaurate, m. p. 183° (decomp.), 
described ; benzylidene derivative, m. p. 200°; cinnamylidene deriv- 
ative, m. p. 149°], which may be reduced to p-methoxythiophenol 
(disulphide, m. p. 45°) and tetrahydro-2-methylquinoline. 

o-Phenetolesulphonylacetone, m. p. 59° (oxime, m. p. 122°), when 
condensed with o-aminobenzaldehyde, gives 3-0-phenetolesulphonyl- 
2-methylquinoline, m. p. 184° (hydrochloride, m. p. 213°, hydrogen 
sulphate, m. p. 186°, nitrate, and chloroplatinate described), which is 
converted by reduction into o-ethoxythiophenol (disulphide, m. p. 
90°) and tetrahydro-2-methylquinoline. 

From p-phenetolesulphonylacetone (semicarbazone, m. p. 179°) 
and o-aminobenzaldehyde is obtained 3-p-phenetolesulphonyl-2- 
methylquinoline, m. p. 113° (hydrochloride, nitrate, m. p. 135°(decomp. ), 
hydrogen sulphate, m. p. 173° (decomp.), and mercuric chloride 
compound, m. p. 135°, described], which on reduction gives p-ethoxy- 
thiophenol (disulphide, m. p. 49°). C. H. 


Barbituric Acid Derivatives. J. D. Riepex A.-G. (Brit. 
Pat. 223221).—By condensing isopropylbarbituric acid with «8-di- 
bromo-Aé-propylene in alcohol in presence of sodium ethoxide 
at 90—100°, isopropyl-B-bromoallylbarbituric acid, m. p. 181°, is’ 
obtained. Barbituric acid derivatives containing the $-bromoallyl 
group can also be obtained by condensing malonic acid derivatives 
containing this group with carbamide or N-substituted carbamides. 
Ethyl malonate is condensed with «$-dibromo-A®-propylene in 
presence of sodium ethoxide in alcohol, giving a mixture of ethyl 
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8-bromoallylmalonate, b. p. 122—125°/13 mm., and ethyl di-8-bromo. 
allylmalonate, b. p. 148—152°/12 mm. The latter when condensed 
with carbamide in presence of sodium ethoxide gives di-8-bromo- 
allylbarbituric acid. The new barbituric acid derivatives have 
powerful hypnotic properties. E. H. R. 


Influence of Constitution on the Transformation of Phenyl- 
hydrazones of Unsaturated Compounds into Pyrazolines. 
II. K.von Auwers and A. KREvDER (Ber., 1925, 58, [B], 1974— 
1986; Auwers and Voss, A., 1910, i, 70).—In general, pyrazolines 
result from the action of phenylhydrazines on unsaturated ketones, 
whereas unsaturated aldehydes yield the phenylhydrazones which 
may be isomerised to pyrazolines. The presence of the p-nitro 
group in phenylhydrazine diminishes the tendency towards pyr- 
azoline formation, which is favoured by methylhydrazine. The 
usual colour reactions are inadequate for distinguishing between 
isomeric pyrazolines and phenylhydrazones; for this purpose, 
reduction of the compounds and identification of the aniline yielded 
by the phenylhydrazones is advocated for the simpler derivatives, 
whereas hydrolysis by a mixture of glacial acetic acid (3 parts) 
and sulphuric acid (60%, 1 part) gives the desired information 
with substituted phenylhydrazones. p-Nitrophenylhydrazones are 
distinguished from the corresponding pyrazolines by giving an 
intensely red or violet solution in alcoholic potassium hydroxide. 

Acraldehyde and phenylhydrazine in cold ethereal solution give 
a mixture of acraldehydephenylhydrazone and 1-phenylpyrazoline, 
m. p. 51—52°. Crotonaldehyde and phenylhydrazine in the 
absence of solvent afford crotonaldehydephenylhydrazone, b. p. 
165°/13 mm., m. p. 56—57° (cf. Wegscheider and Spiath, A., 1911, 
i, 112); aldol gives the corresponding phenylhydrazone (cf. Weg- 
scheider and Spath, loc. cit.; Trener, A., 1901, i, 232).  Tiglic 
aldehyde yields the phenylhydrazone, b. p. 155—160°/9 mm., 163— 
168°/17 mm., m. p. 92—94°. 6-Methyl-A*-pentenal affords the 
phenylhydrazone, b. p. 171—175°/10-5 mm., m. p. 60°, which is 
very sensitive towards moist air, yielding ultimately s-formyl- 
phenylhydrazine, m. p. 141—142°, whereas A’-penten-f-one, 
0-8568, 1-44078, yields exclusively 1-phenyl-3 : 5-dimethy]- 
pyrazoline, b. p. 173—175°/25 mm. Mesityl oxide and phenyl- 
hydrazine under widely varied conditions give exclusively 1-pheny]- 
3:5: 5-trimethylpyrazoline, b. p. 152—153°/16-5 mm. Mesityl 
oxide and p-nitrophenylhydrazine hydrochloride in cold aqueous 
alcoholic solution yield the p-nitrophenylhydrazone, m. p. 132— 
134°, whereas in boiling solution they afford 1-p-nitrophenyl- 
3:5: 5-trimethylpyrazoline, m. p. 205—208° (also obtained by 
boiling the p-nitrophenylhydrazone with glacial acetic acid). 
Prolonged treatment of the substance with a boiling mixture of 
acetic anhydride and sulphuric acid in the presence of air gives 
1-p-nitrophenyl-3 : 4 : 5-trimethylpyrazole, m. p. 116—116-5° (pre- 
pared also from the pyrazoline and bromine in boiling glacial acetic 
acid). The compound is prepared synthetically from methyl- 
acetylacetone and p-nitrophenylhydrazine hydrochloride, whereas 
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acetylacetone under similar conditions yields 1-p-nitrophenyl-3 : 5- 
dimethylpyrazole, m. p. 99-5—100-5°. Phorone yields 1-phenyl- 
5 : 5-dimethyl-3-isobutenylpyrazoline, b. p. 186—189°/17 mm., when 
boiled with phenylhydrazine in alcohol and acetic acid. 

Styryl methyl ketone and methylhydrazine in boiling aqueous 
alcoholic solution afford 5-phenyl-1 : 3-dimethylpyrazoline, b. p. 
123—124°/12 mm. (picrate, m. p. 128—130°), whereas o-tolyl- 
hydrazine gives the corresponding hydrazone, m. p. 176—178° 
(converted by boiling acetic acid into 5-phenyl-1-o-tolyl-3-methyl- 
pyrazoline, m. p. 82—83°), and p-tolylhydrazine yields styryl 
methyl ketone p-tolylhydrazone, m. p. 120—121° [transformed by 
distillation under diminished pressure or by boiling acetic acid into 
5-phenyl-3-p-tolyl-1-methylpyrazoline, b. p. 215—219°/26 mm. 
(picrate, m. p. 111—112°)]. Styryl methyl ketone p-nitrophenyl- 
hydrazone, m. p. 165—167°, is isomerised in boiling aqueous-alcoholic 
or glacial acetic acid solution, but not in benzene or toluene, to 
5-phenyl-1-p-nitrophenyl-3-methylpyrazoline, m. p. 149°. o-Chloro- 
styryl methyl ketone phenylhydrazone, m. p. 92—93°, 1-phenyl-5-o- 
chlorophenyl-3-methylpyrazoline, m. p. 87°, o-chlorostyryl methyl 
ketone o-tolylhydrazone, m. p. 92—93°, 5-0-chlorophenyl-1-o-tolyl- 
3-methylpyrazoline, m. p. 96—98°, 5-o-chlorophenyl-1-o-tolyl-3-methyl- 
pyrazole, m. p. 98—99°, o-chlorostyryl methyl ketone p-tolylhydrazone, 
m. p. 122—123°, and 5-o-chlorophenyl-1-p-tolyl-3-methylpyrazoline, 
b. p. 205—220°/17 mm., m. p. 77-5—78:-5°, are described. o-Hydr- 
oxystyryl methyl ketone p-nitrophenylhydrazone, m. p. 218—220° 
(decomp.), is readily converted by acetic acid into 1-p-nitrophenyl- 
5-0-hydroxyphenyl-3-methylpyrazoline, m. p. 149—151° (decomp.). 

Benzylidenepinacoline with o- or p-tolylhydrazine gives 5-pheny/l- 
1-0-tolyl-3-tert.-butylpyrazoline, m. p. 94—95°, and 5-phenyl-1-p- 
tolyl-3-tert.-butylpyrazoline, m. p. 116—117°, respectively. Phenyl 
styryl ketone and p-nitrophenylhydrazine hydrochloride under a 
variety of conditions yield inseparable mixtures of hydrazone and 
pyrazoline; 3 : 5-diphenyl-1-p-nitrophenylpyrazoline, m. p. 177— 
177-5°, is prepared from the components in boiling alcoholic solution 
in the presence of concentrated hydrochloric acid. m. We 


Action of Ammonia on Bisimmonium Bromides. J. von 
Braun and F. (Annalen, 1925, 445, 247—266).—Piperidine 
condenses readily with ¢3-chlorobutylbenzamide, with formation 
of N-3-benzamidobutyl piperidine, m. p. 57—58°, b. p. 240°/12 mm., 
which, on hydrolysis with concentrated hydrochloric acid at 130°, 
affords N-3-aminobutylpiperidine, b. p. 102—105°/12 mm., dj 
0-9075, identical with the base previously described (A., 1924, i, 427) 
as tetramethylenepentamethylenedi-imine. When treated with 
excess of benzenesulphonyl chloride, this yields the dibenzene- 
sulphonyl derivative previously described by Scholtz (A., 1898, 
i, 567). The constitution of the above aminobutylpiperidine is 
confirmed by the following synthesis: condensation of ¢-phenoxy- 
amylamine with 8-chlorobutylbenzamide affords 3-(e-phenoxyamyl- 
amino)butylbenzamide hydrochloride, m. p. 171—173°, which yields, 
when heated with concentrated hydrochloric acid at 120°, 8-(e-chloro- 
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amylamino)butylamine dihydrochloride, m. p. 246—248°, this passing 
into the above piperidine derivative when warmed with excess of 
dilute aqueous sodium hydroxide. As 8-aminobutylpiperidine is 
the product of the action of ammonia on piperidinepyrrolidinium 
bromide, the two stereoisomeric bases obtained similarly from 
coppelidylpyrrolidinium bromide (A., 1923, i, 840) must be actually 


3-aminobutylcopellidines, CH, < 8-Phen- 


oxybutylamine condenses with e-chloroamylbenzamide with form. 
ation of ¢-(3-phenoxybutylamino)amylbenzamide hydrochloride, m. p. 
160—162°, which on hydrolysis with concentrated hydrochloric acid 
at 115—120° yields ¢-(8-chlorobutylamino)amylamine dihydrochloride, 
m. p. 215—217° (chloroplatinate, m. p. 215—216°), and this is 
converted, by the action of dilute aquéous alkali, into N-e-amino- 
amylpyrrolidine (pyrrolidylpentamethylenediamine), b. p. 112—114°/ 
15 mm., d?? 0-920 [hydrochloride, m. p. 150—152°; chloroplatinate, 
(+H,O), m. p. 212°; methiodide, m. p. 290°]. N-e-Benzamido- 
amylpiperidine (cf. von Braun and Steindorff, A., 1905, i, 206), 
m. p. 74°, b. p. 255°/10 mm., affords on hydrolysis ¢-aminoamyl- 
piperidine, b. p. 115°/13—14 mm., identical with the base previously 
described as “ bispiperidine,’’ but of which the dibenzenesulphony] 
derivative, m. p. about 70°, could not be compietely purified. 
Coniine and ¢-chloroamylbenzamide yield similarly ¢-aminoamyl- 
coniine, b. p. 145°/10 mm., di’ 0-898 (benzoyl derivative, b. p. 270— 
285° with slight decomp.), identical with the product previously 
obtained by the action of ammonia on piperidylconiinium bromide. 
o-Chloromethylbenzylbenzamide condenses analogously with di- 
hydroisoindole, hydrolysis of the resulting benzoyl derivative 
yielding o-aminomethylbenzyldihydroisoindole, m. p. 72°, b. p. 220— 
225°/12 mm. (mono-p-nitrobenzoyl derivative; picrolonate, m. p. 
230°; salicylidene derivative, m. p. 113°; monobenzenesulphonyl 
derivative, m. p. 154°), from which o-hydroxymethylbenzyldihydro- 
isoindole, m. p. 114°, is obtained by the action of sodium nitrite 
and acetic acid. Treatment of o-chloromethylbenzylamine with 
warm aqueous alkali affords the above o-aminomethylbenzyldi- 
hydroisoindole, together with higher condensation products. 
8-o-Chloromethylphenylethylamine affords similarly tetrahydroiso- 
quinoline and 0-$-aminoethylbenzyltetrahydroisoquinoline, b. p. 240— 
243°/12 mm. (picrolonate, m. p. 230°; phenylthiocarbamide, m. p. 
162°; salicylidene derivative, m. p. 67°; mono-p-nitrobenzoyl 
derivative, m. p. 109°). The last-named nitrobenzoyl derivative 
is also obtained by heating tetrahydroisoquinoline with the p-nitro- 
benzoyl derivative of 8-o-chloromethylphenylethylamine. 0-Benz- 
amidomethylbenzylpiperidine, m. p. 111° (hydrochloride, m. p. 221°), 
obtained from o-chloromethylbenzylbenzamide and _ piperidine, 
affords on hydrolysis the corresponding 0-aminomethylbenzylpiper- 
idine, b. p. 158—160°/11 mm. (picrate, m. p. 192°; monobenzene- 
sulphonyl derivative, m. p. 94°). The dibenzenesulphonyl deriv- 
ative (cf. Scholtz, loc. cit.) could not be obtained pure, but the 
base is otherwise identical with the product obtained by the action 
of ammonia on xylylenepiperidinium bromide. ¢-Aminoamyldi- 
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hydroisoindole, b. p. 180°/11 mm. (benzoyl derivative, m. p. 99°; 
picrate, m. p. 140°; monobenzenesulphonyl derivative, m. p. 123°), 
is obtained analogously. Treatment with nitrous acid affords a 
viscous, non-purifiable product. 

When piperazinedipiperidinium bromide is heated for 12 hrs. 
with excess of concentrated aqueous ammonia at 125—130°, it 
yields -aminoethylpiperidine, piperidine, and piperazine, together 
with a mixture of several bases from which pure substances could 
not be isolated, but which has marked pharmacological activity 

F. G. W 


Residual Affinity and Co-ordination. XXV. A Quadri- 
dentate Group Contributing Four Associating Units to 
Metallic Complexes. G.T.MorcanandJ.D.M.Smiru (J. Chem. 
Soc., 1925, 127, 2030—2037).—The dienolic radical (ec) of ethylene- 
diaminobisacetylacetone (Combes, A., 1889, 851) furnishes the first 
example of a quadridentate group in co-ordinated complexes. The 
ketone reacts with hexa-aquocobaltous chloride in presence of 
sodium hydroxide, giving bright orange-red prisms of diaquo- 
cobaltous ethylenediaminobisacetylacetone, {(H,O),ecCo”’], readily de- 
composed by mineral acid into acetylacetone and cobaltous and 
ethylenediamine salts. The compound is oxidised by hydrogen 
peroxide in presence of ammonia and ammonium chloride, giving 
diamminoethylenediaminobisacetylacetonocobaltic chloride dihydrate, 
[(NH,),Co’’’ec]Cl,(H,O),, fawn needles, from which yellowish-brown 
needles of the anhydrous bromide, iodide, chlorate, perchlorate, nitrite, 
nitrate, and of the d-camphorsulphonate (+-H,O) are prepared. 

Five stereochemical arrangements of the groups present in this 
cobaltic co-ordination complex are possible, depending on the 
positions taken up on the octahedron by the ammonia molecules 
and by the bivalent quadridentate group 

one inactive isomeride (trans) in which the two ammonia molecules 
are in the antipodal positions, one enantiomorphous pair (cis-trans) 
in which the two ammonia molecules are in contiguous positions 
whilst the oxygen atoms occupy antipodal positions, and one 
enantiomorphous pair (cis-cis) in which the oxygen atoms as well 
as the ammonia molecules occupy cis positions. The cobaltic co- 
ordination compound has been found to contain two racemoid 
modifications resolved through the d-camphorsulphonate into the 
corresponding d-bromides, [M] +2097° and [M] +158°. The cis 
form, in which no elements of symmetry persist, probably has the 
higher rotation. The active forms ale spontaneously transformed 
on keeping into the single, inactive, and irresolvable form. M. J. 


Reactions of p-Phenylenediamine with Formaldehyde and 
Hydrogen Peroxide. (Comparison with the Reactions of 
Natural Peroxydases.) B. Larr (Fermentforsch., 1925, 8, 
359—422).—The conditions governing the oxidation of p-phenylene- 
diamine by a mixture of hydrogen peroxide and formaldehyde in 
equimolecular proportions were investigated by colorimetric deter- 
mination of the pigment produced, which was identified as tetra- 
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aminodiphenyl-p-azophenylene (Erdmann, A., 1904, i, 935). Acids 
exert an inhibitory action; bases at a concentration of 1—2 mols, 
per mol. of p-phenylenediamine accelerate, at higher concentrations 
inhibit. Salts and colloidal substances influence only the rate 
of sedimentation of the pigment. Increase of temperature 
accelerates oxidation, but causes preferential formation of con- 
densation products of formaldehyde with p-phenylenediamine. 
In the presence of phenols and aromatic amines, indophenols and 
indamines are formed. The action of formaldehyde in the system 
is compared with that of other aldehydes, milk peroxydase, and 
blood pigments. E. C. 8. 


Search in the Diphenylmethane Series for the Isomerism 
Characteristic of certain Diphenyl Derivatives. C. L. 
jun., and R. Apams (J. Amer. Chem. Soc., 1925, 47, 2610—2620). 
—The properties of 4:4’-diaminodiphenylmethane have been 
investigated to discover whether the same type of isomerism 
exists as is found in substituted benzidines and the diphenic acids. 
Like benzidine, 4 : 4’-diaminodiphenylmethane forms ring structures 
through the two amino groups, but unlike benzidine it is impossible 
to cause one diazotised amino group to couple quantitatively before 
the other reacts; no isomeric 2:2’- or 3: 3’-dinitro compounds 
could be obtained, and the various dicarboxylic acids could not be 
resolved. 4: 4’-Diaminodiphenylmethane condenses with carbonyl 
chloride to yield carbonyl-4 : 4'-diaminodiphenylmethane (probably 
polymerised), m. p. above 340°; and with oxalic acid to yield ( ?) 
oxalyl-4 : 4'-diaminodiphenylmethane, m. p. above 340° (cf. also 
Kaufler and Borel, A., 1907, i, 794). Tetrazotised 4 : 4’-diamino- 
diphenylmethane couples with 2 mols. of @-naphthol to yield 
diphenylmethane-4 : 4'-bisazo-8-naphthol, m. p. 259—260°, and 
with 2 mols. of naphthionic acid to yield diphenylmethane-4 : 4'- 
bisazonaphthionic acid, not melting below 340°. With 1 mol. of 

naphthionic acid an intermediate compound 

NH, (annexed formula) was isolated but not 

4 Nun’ \ purified; this on boiling with dilute alkali 

| yielded sodium 4-hydroxydiphenylmethane-4'- 

CH, JN/ aonaphthionate, not melting below 340°. 
IZ When 4:4’-diaminodiphenylmethane is 

» RE ahaa nitrated according to the method of Montagne 

and Charante (A., 1913, i, 55), the product 

crystallised from dilute sulphuric acid yields 2 : 2’-dinitro-4 : 4’- 
diaminodiphenylmethane hydrogen sulphate, m. p. 229°, but if 
this salt be crystallised from alcohol the normal sulphate, m. p. 
235°, is obtained, and this salt is the supposed second isomeride 
of 2 : 2’-dinitro-4 : 4'-diaminodiphenylmethane of the earlier workers 
(loc. cit.). Both salts on treatment with ammonium hydroxide 
yield the free base, m. p. 211°; no isomeride being obtained. 
Nitration of 4 : 4'-diphthalimidodiphenylmethane (cf. Kaufler and 
Borel, loc. cit.) yields mainly p-nitrophthalimidobenzene, m. p. 
271—272° (Pawlewski, A., 1895, i, 414, gives 262°), together 
with a small quantity of 3 : 3’-dinitro-4 : 4'-diphthalimidodi phenyl- 
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methane, m. p. 311°, which on hydrolysis yields 3 : 3’-dinitro-4 : 4’- 
diaminodiphenylmethane, m. p. 232—233° (Meyer and Rohmer, 
A., 1900, i, 222, give 228°). Nitration of 4 : 4’-diacetamidodiphenyl- 
methane, m. p. 236—237° (Staedel and Hause, A., 1890, 1422, 
give 228°), yields mainly 3 : 3’-dinitro-4 : 4’-diacetamidodiphenyl- 
methane (cf. Meyer and Rohmer, loc. cit.) and p-nitroacetanilide. 
The brucine salts of diphenylmethane-2 : 2’-dicarboxylic acid, its 
4:4'-dinitro derivative, and 2 : 2’-dinitrodiphenylmethane-é4 : 4’-di- 
carboxylic acid [m. p. 180—182° (decomp.), decomp. 210°, and 
decomp. 136—141°, respectively; [«]» in chloroform, —27-30°, 
—6:5°, and —2-47°, respectively] were prepared but could not be 
resolved. Nitration of diphenylmethane-2 : 2’-dicarboxylic acid 
with nitric acid, d 1-50, and concentrated sulphuric acid yields only 
4-nitrodiphenylmethane-2 : 2'-dicarboxylic acid, m. p. 284—285°. 

J. W. B. 


Coloured Salts of the Di- and Tri-phenylmethane Series. 
W. Mavetune (J. pr. Chem., 1925, [ii], 411, 100—146).—A theor- 
etical paper in which the various theories of coloured salts of the 


‘ di- and tri-phenylmethane series are reviewed. The work of 


Kauffmann, Hantzsch, Brand, Dilthey, and others indicates that 
Baeyer’s “carbonium ”’ theory as applied to these salts may be 
regarded as a special case of a general theory of organic complex 
positive ions. 

The mono-, di-, and tri-acetyl derivatives of pararosaniline are 
prepared and their perchlorates described. C. H. 


Products of the Condensation of 2-Aminopyridine with 
Fatty-aromatic Ketones. I. L.Scumip and B. Bancier (Ber., 
1925, 58, [B], 1971—1973).—-Skraup’s quinoline synthesis does not 
appear to be applicable to 2-aminopyridine, which, also, does not 
= with acetophenone anils which are susceptible to ring closure. 

ith acetophenonediethylacetal, however, it yields 2-«-methyl- 
benzylideneaminopyridine, C;H,N-N:CMePh, b. p. 174—175°/11°5 
mm., which is unstable towards acids and alkalis and is slowly 
decomposed by moist air; the corresponding methiodide, m. p. 
162°, and methosulphate are described. Hydrogen chloride at 180° 
does not effect ring closure of 2-«-methylbenzylideneaminopyridine 
to the corresponding naphthyridine derivative, but gives exclusively 
the dypnone derivative, CMePh:CH-CPh:N-C;H,N, m. p. 118-5° 
(hydrochloride, m. p. 235°; methiodide, m. p. 201—202°). H. W. 


Action of Phenylsemicarbazide on Acetylacetone. A. S. 
WHEELER and F. P. Brooks (J. Elisha Mitchell Sci. Soc., 1924, 
40, 110—111).—The preduct obtained by interaction of phenyl- 
semicarbazide and acetylacetone consists chiefly (85°) of 1-phenyl- 
carbamyl-3 : 5-dimethylpyrazole, m. p. 68—70°. 

CHEMICAL ABSTRACTS. 


Formation and Transformation of Pyrazolecarboxyl- 
amides. K. von Auwers and B. OrrTens (Ber., 1925, 58, [B], 
2072—2080; cf. von Auwers and Daniel, this vol., i, 1180). 
Benzoylacetaldehyde-«-semicarbazone, CH,Bz-CH:N-NH-CO-NH,, 
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m. p. 175—176°, is prepared by the action of semicarbazide in 
neutral, faintly acid, or alkaline solution of hydroxymethylene. 
acetophenone, its benzoate, or ethyl ether. It is readily trans. 
formed into the corresponding disemicarbazone, m. p. 238°. The 
constitution of the monosemicarbazone is established by the 
observation that it is transformed by hydroxylamine into y-oximino. 
benzoylacetaldehyde-x-semicarbazone, m. p. 189—190°, which differs 
from the «-oximinobenzoylacetaldehyde-y-semicarbazone, m. p. 154°, 
obtained from Claisen’s benzoylacetaldoxime, the constitution of 
which is regarded as established. The latter compound is converted 
by concentrated hydrochloric acid into 3-phenylpyrazole-1-carboxyl- 
amide, m. p. 142—143°, and 3(5)-phenylpyrazole, whereas the former 
compound gives 3-phenylisooxazole, b. p. 145°/30 mm., 131—132°/ 
16 mm., 1-1406, 1-56916. (1-Phenylisooxazole, prepared 
for purposes of comparison, has b. p. 128°/15 mm., m. p. 22°, d's* 
1-1399, 1-58693). The dioxime of benzoylacetaldehyde has 
m. p. 109—110°. 

3-Phenylpyrazolecarboxylamide (v.s.) is also prepared by the 


action of a little sulphuric acid on a suspension of the monosemi- . 


carbazone in alcohol, by the successive action of carbonyl chloride 
and ammonia on 3(5)-phenylpyrazole, and by the action of potassium 
cyanate on phenylpyrazole hydrochloride dissolved in_ glacial 
acetic acid. The corresponding picrate, m. p. 165—166°, is.described. 
The carboxylamide is transformed by silver nitrate into the silver 
salt of 3(5)-phenylpyrazole, m. p. 85°, and by bromine in chloro- 
form at —15° into 4-bromo-3-phenyl pyrazole-1-carboxylamide, m. p. 
161—163° after softening, which is also obtained from 4-bromo-3- 
phenylpyrazole, glacial acetic acid, and potassium cyanate. 
5-Phenylpyrazole-1-carboxylamide, m.. p. 133—134°, is prepared 
directly from hydroxymethyleneacetophenone and semicarbazide 
hydrochloride in aqueous solution if the latter is allowed to become 
warm, whereas at —15° the semicarbazone, m. p. 175—176°, is 
produced, and this is converted by alcohol and concentrated hydro- 
chloric acid into the carboxylamide. The latter is converted by 
picric acid in warm alcoholic solution into 3(5)-phenylpyrazole 
picrate, by silver nitrate into the silver salt of phenylpyrazole, and 
by bromine in chloroform at —15° into 4-bromo-3(5)-phenylpyrazole 
hydrobromide, m. p. 186—187° after softening. H. W. 


Constitution of Labile and Stable Acylindazoles. K. von 
Auwers (Ber., 1925, 58, [B], 2081—2088).—It is shown in the case 
of the toluenesulphonylindazoles that the labile 2-derivatives 
readily pass into the stable 1-derivatives by migration of the acyl 
group, and it therefore appears probable that many of the compounds 
described previously as “stable 2-acylindazoles” are actually the 
corresponding 1-derivatives. The number of actual isomerides is 
thus reduced from three to two, and the assumption of stereo- 
isomerism is no longer necessary. The spectrochemical behaviour 
of the labile and stable acylindazoles is in agreement with the 
conception that they are structural isomerides. The action 
of an acyl chloride on indazole at low temperature or on its 
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silver salt proceeds according to the scheme SN 


2-acylindazole. With the sodium salts, on the other hand, the 
strongly electro-positive metallic atom reacts directly with the 
chlorine of the acyl chloride so that 1-acyl compounds are directly 
produced. 

m. p. 130—131°, is pre- 
pared in relatively poor yield by the action of o-toluenesulphonyl 
chloride on o-aminobenzaldoxime in the presence of pyridine or by 
oximation of o0-2’-toluenesulphonamidobenzaldehyde. It is trans- 
formed by glacial acetic acid, acetic anhydride, and hydrogen 
chloride at 0° into the corresponding acetate, 

which appears to exist in two isomeric forms, m. p. 151—153° 
and 129—131°, respectively. Either variety is converted at 180— 
190° into 0-2-toluenesulphonamidobenzonitrile, m. p. 125—126°, 
which is also prepared from o-aminobenzonitrile and o-toluene- 
sulphonyl chloride. Ring closure is effected by treatment of the 
acetate with alkali hydroxide, which at elevated temperatures 
yields mainly the original oxime, but at low temperatures affords 
1-0-toluenesulphonylindazole, m. p. 108°, which is obtained directly 
from indazole and o-toluenesulphonyl chloride at 100°. On the 
other hand, the acid chloride converts the base in the presence of 
pyridine at 0° into 2-0-toluenesulphonylindazole, m. p. 81—84°, 
which passes into the isomeride, m. p. 108°, when heated for some 
time in solvents of high b. p. The 2-derivative is immediately 
hydrolysed by ethereal hydrogen chloride, whereas the 1-derivative 
remains unaffected. Exposure to moist air causes the transformation 
of the 2-compound into indazole o-toluenesulphonaie, m. p. 167— 
169°. 

o0-4'-Toluenesulphonamidobenzaldoxime, m. p. 136—136-5°, is 
converted by Beckmann’s mixture into an isomeride, m. p. 123— 
125°, which has not been investigated fully. Treatment of the 
oxime with boiling acetic anhydride affords the corresponding 
acetate, m. p. 101—102-5°, which is transformed by trituration 
with cold sodium hydroxide or treatment with acetone and sodium 
carbonate into 1-p-toluenesulphonylindazole, m. p. 104—105°. 

H. 


o-Aminophenylhydrazine and Some Interesting Hetero- 
cyclic Compounds Derived from It. K. Ray 
(J. Indian Chem. Soc., 1925, 2, 83—94).—Reduction of o-nitro- 
phenylhydrazine with stannous chloride and hydrochloric acid 
yields 0-aminophenylhydrazine hydrochloride, m. p. 263—265° 
(decomp.), it being necessary to exclude air during the concen- 
tration of the hydrochloride solution. The free base has m. p. 
295—302° (decomp.). It condenses with phenylthiocarbimide 
and 0-tolylthiocarbimide to yield respectively 4-phenyl-1-o-phenyl- 
thiocarbamidophenylthiosemicarbazide and 4-o-tolyl-1-o-tolylthiocarb- 
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amidophenylthiosemicarbazide, m. p. 80° and 282°, respectively, 
and with benzaldehyde yields a dibenzylidene derivative (hydro- 
chloride described). With potassium ethyl xanthate, o-amino. 
phenylhydrazine yields 3-thion-1: 2:3: 4-tetrahydro-1 : 2 : 4-benz. 
triazine, m. p. 298—300° (benzoyl derivative, m. p. 174°), which 
on treatment with iodine yields the corresponding disulphide, 
showing the presence of the thiol group. Condensation of amino. 
phenylhydrazine with carbamide yields 3-keto-1 : 2 : 3 : 4-tetrahydro. 
1:2: 4-benztriazine, m. p. 310—312° (sublimes at a higher tem. 
perature), and with glyoxal yields a benzheptatriazine compound, 


m. p. 212—214° (decomp.). Reduction of 


o-nitrophenylthiosemicarbazide with tin and hydrochloric acid 
occurs in two stages, the nitro group being first reduced to amino 
followed by the loss of 1 mol. of ammonia to yield a benzthiodiazine 
derivative, and thus are obtained, 4-phenyl-1-0-aminophenylthio- 
semicarbazide, m. p. 253—255° (decomp.); and 2-phenylimino- 
1:2:3: 4-tetrahydro-1 : 3: 4-benztriazine, m. p. 150—151° (this 
product also resulting from the action of acetic anhydride on the 
amino compound, m. p. 253°). Condensation of o-nitropheny]l- 
hydrazine with allylthiocarbimide yields 1-0-nitrophenyl-4-allyl- 
thiosemicarbazide, m. p. 164—165°. uction of the benzylidene 
derivative of o-nitrophenylhydrazine yields 2-phenyl-1 : 3-benz- 
diazole, m. p. 288—289° (hydrochloride, m. p. above 306°). With 
salicylaldehyde, o-nitrophenylhydrazine yields a salicylidene deriv- 
ative, m. p. 110° (benzoyl derivative, m. p. 180°). J. W. B. 


Oxidation of Uric Acid with Iodine. W.E. Futrrx (Biochem. 
Z., 1925, 159, 130—140).—One mol. of uric acid in alkaline solution 
reacts as a maximum with 3} atoms of iodine; 70% of the nitrogen 
appears as carbamide, about 15% as allantoin, which is not further 
oxidised by iodine, and is therefore produced by a side reaction. 
Alloxan is not formed, and ammonia and carbon dioxide only in 
traces. Oxalic acid as such is not formed, but substances are 
present in quantity which yield oxalic acid on hydrolysis. — 


3-Ethyluric Acid and 3-Ethylxanthine. H. Bizz and E. 
Prvxert (Ber., 1925, 58, 2190—2199).—By customary methods, 
3-methyluric acid can be converted only into a surprisingly small 
number of derivatives (cf. Biltz and Heyn, A., 1917, i, 291; 1919, 
i, 292); this is also the case with 3-ethyluric acid. 

Ethylearbamide is converted by cyanoacetic acid and acetic 
anhydride at 75° into w-cyanoacetyl-w'-ethylcarbamide, m. p. 167°, 
which is transformed by warm dilute ammonia into 6-amino-l- 
ethyluracil, decomp. 282°, which yields successively 5-nitroso-6- 
amino-1-ethyluracil, decomp. 249° (ammonium salt, decomp. 255°), 
and 5: 6-diamino-1-ethyluracil, decomp. 270° after darkening at 
250°. The latter compound is converted by ethyl chloroformate 
and sodium hydroxide into 6-amino-1-ethyluracil-5-ethylurethane, 
which, at 230—240°, affords 3-ethyluric acid. Diazomethane 
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converts 3-ethyluric acid smoothly into 1 : 7 : 9-trimethyl-3-ethyluric 
acid, m. p. 240°, identical with the product obtained by Biltz and 
Max (A., 1921, i, 131) from 1:7: 9-trimethyluric acid and diazo- 
ethane. 5(4)-Chloro-3-ethylisouric acid, decomp. above 150°, is 
prepared by the action of chlorine on dehydrated 3-ethyluric acid 
dissolved in a mixture of acetic anhydride and glacial acetic acid ; 
it is unusually sensitive to moisture, by which it is converted into 
carbamide and ethylalloxan. Reduction with potassium iodide 
converts it into 3-ethyluric acid. It is transformed by cold methyl 
alcohol into 4-hydroxy-5-methoxry-3-ethyl-4 : 5-dihydrouric acid, 
C,H,.0;N,, decomp. 195°, which is reduced by fuming hydriodic 
acid and phosphonium iodide to hydantoin. 4-Hydroxy-5-ethoxy- 
3-ethyl-4 : 5-dihydrouric acid decomposes at 189° after darkening 
at 160°. 

3-Ethyluric acid is transformed by phosphoryl] chloride at 130— 
135° into 8-chloro-3-ethylxanthine, decomp. 295°, from which 3-ethyl- 
uric acid is regenerated by dilute alkali hydroxide solution. The 
chloroethylxanthine is reduced by hydriodic acid and phosphonium 
iodide at 100° to 3-ethylzanthine, decomp. 299° after darkening at 
275°, and converted by potassium hydrogen sulphide into 8-thio- 
3-ethyluric acid, decomp. 365—370°. 8-Chloro-1 : 7-dimethyl-3- 
ethylxanthine, m. p. 112°, is prepared from 8-chloro-3-ethylxanthine, 
methyl sulphate, and sodium hydroxide; it is reduced by hydriodic 
acid to 1: 7-dimethyl-3-ethylxanthine, m. p. 128° (the hydriodide 
and the perchlorate, explosive, decomp. 300°, are described). 
8-Thio-1 : 7-dimethyl-3-ethyluri@ acid has m. p. 272°. Ethylation 
of 8-chloro-3-ethylxanthine with ethyl bromide and potassium 
hydroxide at 100° yields only 8-chloro-3 : 7-diethylxanthine, m. p. 


238°, in which the position of the second ethyl group is established 


by its conversion into 3: 7-diethyluric acid. 3 : 7-Diethylxanthine 
has m. p. 183°. 


Synthetic Nucleosides. I. Theophylline Pentosides. II. 
Substituted Uracil Xylosides. P. A. and H. Soporka 
(J. Biol. Chem., 1925, 65, 463—468, 469—477).—I. By the method 
of Fischer and Helferich (A., 1914, i, 333) there was prepared, 
from the silver salt of theophylline and acetobromoxylose, theo- 
phylline triacetylryloside, {x}; —21-9° in methyl alcohol, which 
with methyl-alcoholic ammonia gave theophylline xyloside, m. p. 
229°, [x] —28-5° in methyl alcohol. Theophylline triacetylriboside 
had [«]j; —4-25° in methyl alcohol and gave theophylline riboside, 
m. p. 234°, [«]} —21° in ethyl alcohol; the latter substance agreed 
in its optical rotation and rate of hydrolysis with dimethylxanthosine 
(cf. Levene, A., 1923, i, 611) and the synthesis is therefore direct 
evidence that in purine nucleosides the carbohydrate is attached in 
the 7-position. 

II. The synthesis from silver salts of uracil derivatives and 
acetobromoxylose of various substituted uracil xylosides led only 
to the formation of compounds with the pentose attached in the 
2- or 6-position which were unstable substances, reducing Fehling’s 
solution and differing therein from natural uridine and cytidine. 
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This is additional evidence in favour of the author’s view of the 
structure of uridine (this vol., i, 979). 2-Ethylthiouracil triacetyl- 
xyloside has m. p. 104—105°, [aR +28-4°, and when hydrolysed 
by methyl-alcoholic ammonia gave 2-ethylthiouracil xyloside, m. p. 
114—115°, [a]}} +21-5° in methyl alcohol; it was completely 
hydrolysed by heating at 100° for 2 hrs. with 0-2N -hydrochloric 
acid. 1-Meihyluracil triacetylxyloside, which was optically inactive, 
gave 1-methyluracil xyloside, [«|§ +27-3° in methyl alcohol; this 
required 3 hrs.’ heating at 100° with N-hydrochloric acid for hydro- 
lysis. The xyloside of 5-nitrouracil could not be obtained pure, 
and cytosine did not react with acetobromoxylose. No satisfactory 
results were obtained by substituting sodium or potassium salts 
of the uracil derivatives for the silver salts in the condensation 
except in the case of the potassium salt of 1- methylnitrouracil, 
which gave 1-methylnitrouracil triacetylxyloside, m. p. 243°, a 
—45-5° in pyridine and methyl alcohol. C. R. H 


5-Amino-2-phenyl-1 :2:3:4tetrazole. R. and 0. 
OrtH (Ber., 1925, 58, [B], 2100—2105).—5-Amino-2-phenyl- 
1:2:3:4-tetrazole is a still weaker base than 5-amino-1-phenyl- 
1:2:3:4-tetrazole, which it resembles in not yielding a diazonium 
salt, whereas 5-amino-1 : 2: 3: 4-tetrazole gives an unstable deriv- 
ative; the substitution of the imino hydrogen atom of the tetrazole 
ring therefore diminishes the aromatic character of the compounds. 

Methyl 2-phenyl-1 : 2 : 3 : 4-tetrazole-5-carboxylate is converted 
by excess of hydrazine hydrate at 110*—120° into 2-phenyl-1 : 2: 3: 4- 
tetrazole-5- carboxylic hydrazide, m. p. 200° (decomp.) [the /» ydro- 
chloride, m. p. 182° (decomp.), benzylidene derivative, m. p. 164° 
(decomp.), and isopropylidene compound, m. p. 117° after softening, 
are described]. The hydrazide is converted by nitrous acid into 
the corresponding azide, m. P. 100° (decomp.), and, apparently, a 
salt-like compound, m. p. 167° (decomp.), of 2-phenyl-1 :2:3:4- 

tetrazole-5-carboxylic acid and 2-phenyl-1 : 2:3: 4- tetrazole-5- 
carboxylamide. ‘The azide is transformed in boiling xylene solu- 
tion into s-di-2-phenyl-1 : 2 : 3 : 4-tetrazolyl-5-carbamide, m. p. 216° 
(decomp.), and by boiling ethyl alcohol into the ethylurethane, 
m. p. 106°. 5-Amino-2-phenyl-1 : 2:3: 4-tetrazole, m. p. 142°, is 
prepared from the urethane and concentrated hydrochloric acid 
at 200° or concentrated sulphuric acid at 105—110°, or from the 
carbamide derivative (v.s.) and glacial acetic and hydrochloric 
acids; the corresponding benzylidene derivative, m. p. 123° 
(decomp. ), and acetyl compound, m. p. 177° (decomp.) after soften- 
ing, are described. Bleaching powder converts 5-amino-2-phenyl- 
a 2:3:4-tetrazole into azo-5 : 5’-di-2-phenyl-1 : 2 : 3 : 4-tetrazole, 

148° after darkening, which is reduced by zinc dust and 
poll acid at 100° to the corresponding hydrazo compound, m. Pp. 
184° (decomp. ). W. 


The Yellow Dye of the Wing of the Lemon Butterfly (Gon- 
epteryx rhamni). H. WIELAND and C. Scn6pr (Ber., 1925, 58, 
[B], 2178—2183).—The air-dried wings of Gonepteryx rhamni (male) 
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are freed from fat and wax by extraction with ether, and subse- 
quently extracted with dilute ammonia, which dissolves the yellow 
dye. On evaporation of the solution in a vacuum over potassium 
hydroxide and sulphuric acid, the ammonium salt is hydrolysed, 
leaving the crude dye, which is further purified by repeated solu- 
tion in dilute hydrochloric acid and precipitation by sodium acetate. 
The dye, for which the name sxanthopterin is proposed, is thus 
obtained amorphous, but can be caused to crystallise if its barium 
salt, C;H,0,N,Ba,3H,O, is dissolved in very dilute hydrochloric 
acid and the solution treated with sodium acetate. The relative 
proportions of amorphous and crystalline material thus obtained 
suggest that an isomeric dye may also be present in amorphous 
xanthopterin. The crystalline compound has the composition, 
C;H,O,N,, but owing to its very sparing solubility, determinations 
of mol. wt. could not be effected. When heated, it decomposes 
slowly at about 360° after darkening at 270°. . This observation, 
considered in conjunction with its analytical composition and its 
ability to give the murexide reaction when evaporated with nitric 
acid, suggest the constitution 

NH:-CO-CH—N ZN—CH:CO-NH 

CO-NH- H-NH-CO. 

H. W. 


Thiodiazines. II. Condensation of o-Bromoacetophenone, 
with 4-Substituted Thiosemicarbazides. Constitution of 
Thiosemicarbazides. P. K. Bose (J. Indian Chem. Soc., 1925, 
2, 95—114; cf. this vol., i, 167)—The condensation of methy]l-, 
ethyl-, allyl-, phenyl-, o- and p-tolyl-, and $-naphthyl-thiosemi- 
carbazides with w-bromoacetophenone has been studied quanti- 
tatively, the results showing that the hypothesis that the form- 
ation of the thioazole derivative depends on the relative basicity 
of the two amino groups is inadequate, and that the 4-substituted 
thiosemicarbazides and their acetyl derivatives probably react in 
the form NHR-C(SH):N-NHR. The thioazoles are more basic and 
more susceptible to oxidation than the thiodiazines, and replace- 
ment of the alkyl by aryl groups in position 4 increases the stability 
but decreases the reactivity of the hydrazine group. The following 
compounds are obtained by the condensation of 4-substituted thio- 
semicarbazides cited above: 2-anilino-5-phenyl-1 : 3 : 4-thiodiazine, 
m. p. 175° (hydrobromide, m. p. 191°; acetyl derivative, m. p. 
about 110°); 2-keto-3 : 4-diphenyl-2 : 3-dihydro-1 : 3-thiazolehydrazone, 
m. p. 198° (decomp.) [hydrobromide, m. p. 224—226° (decomp.), 
with nitrous acid yields an orange substance, m. p. 195—198° 
(decomp.)]; 1-acetyl-4-phenylthiosemicarbazide, m. p. 173°; 2-keto- 
3: 4-diphenyl -2 : 3-dihydro-1 :3-thiazoleacetylhydrazone (hydro- 
bromide, m. p. 224°); acetone-4-phenylthiosemicarbazone, m. p. 128°; 
2-keto-3 : 4-diphenyl-2 : 3-dihydro-1 : 3 -thiazoleisopropylidenehydr - 
azone, m. p. 165°; anisylidene-4-phenylthiosemicarbazide, m. p. 
180—181°; 2-keto-3 : 4-diphenyl-2 : 3-dihydro-1 : 3-thiazoleanisyl- 
idenehydrazone, m. p. 161°; corresponding benzylidene compound, 
m. p. 191°; 4-p-tolylamino-5-phenyl-1 : 3 : 4-thiodiazine, m. p. 179° 
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(hydrobromide, m. p. 195°, acetyl derivative, m. p. indefinite 115°); 
2-0-tolylamino-5-phenyl-1 : 3: 4-thiodiazine, m. p. 148° (hydro. 
bromide, m. p. 185°; monobromo derivative, m. p. 155—156°); 
2-keto-4-phenyl-3-0-tolyl-2 : 3-dihydro-1 : 3-thiazolehydrazone, m. p. 
136° [hydrobromide, m. p. 206—208° (decomp.)]; 2-allylamino-5. 
phenyl-1 : 3: 4-thiodiazine, m. p. 99° (hydrobromide, m. p. 165°); 
2-a-naphthylamino-5-phenyl-1 :3:4-thiodiazine, m. p. 1667° 
[hydrobromide, m. p. 220° (decomp.), acetyl derivative described]; 
2-keto-4-phenyl -3 - «-naphthyl-2 : 3-dihydro-1 : 3-thiazolehydrazone, 
m. p. 179° [hydrobromide, m. p. 208° (decomp.)]; 2-8-naphthyl- 
amino-5-phenyl-1 : 3: 4-thiodiazine, m. p. 153°; 2-methylamino- 
5-phenyl-1 : 3 : 4-thiodiazine, m. p. 144—145°; acetone-4-methylthio- 
semicarbazone, m. p. 118°; 2-keto-4-phenyl-3-methyl-2 : 3-dihydro- 
1 : 3-thiazoleisopropylidenehydrazone, m. p. 92-5° (hydrobromide. m. p. 
208—208°); anisylidene-4-methylthiosemicarbazone, m. p. 207°; 
2-keto-4-phenyl-3-methyl -2 : 3-dihydro-1 : 3 - thiazoleanisylidenehydr- 
azone, m. p. 127—128° (hydrobromide, m. p. 235—236°); 2-ethyl- 
amino-5-phenyl-1 : 3 : 4-thiodiazine, m. p. 158°. J. W. B. 


Benzisothiazole. R. W. GrEsEL, and W. BapstiBner 
(Ber., 1925, 58, [B], 2095—2100).—Thionaphthenquinone is con- 


verted by concentrated aqueous ammonia and hydrogen peroxide 
into benzisothiazole-2-carboxylamide, a... >N, m. p. 


134°, and dithiosalicylic acid, m. p. 289°. The amide is converted 
by aqueous sodium hydroxide into benzisothiazole-2-carboxylic acid, 
m. p. 143° (ethyl ester, m. p. 44°; additive compound of ester and 
silver nitrate, C,)H,O,NS,AgNO,, m. p. 170°), which loses carbon 
dioxide at 175° and yields benzisothiazole, b. p. 220°/atm. pressure, 
m. p. 37° [additive compound with silver nitrate, (C,H;NS),,AgNO,, 
m. p. 105°]. An alcoholic solution of the amide is transformed 
by hydrazine hydrate into benzisothiazole-3-carboxylic hydrazide, 
m. p. 138° (benzylidene derivative, m. p. 231°), which yields the 
corresponding azide, m. p. 102° (decomp.), and thence the anilide, 
m. p. 126°, and ethylurethane, m. p. 107°. The latter compound is 
hydrolysed by concentrated hydrochloric acid at 105—110° to 
2-aminobenzisothiazole, m. p. 115°. The amine does not appear 
to yield a diazonium compound, being apparently transformed 
by nitrous acid into (?%) 2-hydroxybenzisothiazole, m. p. 151°. 

_ «8-Naphthisothiazole-3-carboxylamide (I), m. p. 245°, is prepared 
by the action of hydrogen peroxide or air 


on a solution of «-benzthionaphthen- 
sCH-CO-NH, quinone in concentrated aqueous ammonia. 
6° It is converted by ethyl 
hydrogen chloride into ethyl «8-naphthiso- 
WN thiazole-3-carboxylate, m. p. 131° (additive 


compound with silver nitrate, decomp. about 215°), which is hydro- 
lysed to the corresponding acid, m. p. 212° (decomp.). H. W. 


Piaselenazonium Salts. M. Barrrcay and J. VicHOT (Bull. 
Soc. chim., 1925, [iv], 37, 1271—1291).—With the object of obtain- 


ch 


pl 
Ai 
ga 
te 
th 
un 
an 
ac 
2-7 


1l- 


ORGANIC CHEMISTRY. i. 1467 


ing derivatives of piaselenole soluble in water without decomposition, 
the authors have condensed selenious acid in dilute hydrochloric 
acid with salts of o-aminodiphenylamine and obtained a series of 
well-defined piaselenazonium salts, which possess one of the following 
structures : 


N 
( CY se ( 
ANZ 
Ph Cl Ph Cl Ph Cl 


The reaction is accelerated by heating, and the products are 
slightly soluble in cold water, giving solutions the colour of which 
varies from yellow to red. The simplest compound, phenylpiaselen- 
azonium chloride, dyes pale brown shades with a violet tinge on 
mordanted cotton, wool, and silk. The introduction of chlorine 
into the ring does not appreciably affect the shade; a nitro group 
gives yellower shades, whilst the sulphonic and hydroxyl groups 
have slight weakening and deepening effects on the shade, respec- 
tively. The absorption spectrum of piaselenole in alcoholic solution 
shows a band in the ultra-violet, analogous to that observed with 
phenazine. Phenylpiaselenazonium chloride shows an analogous 
band, but the band is more marked in aqueous solution, and varies 
with the pg. Piaselenole (cf. Hinsberg, A., 1889, 785; 1890, 
160) with perchloric acid at 50—60° yields a yellow perchlorate, 
C,H,N,Se,HC1O,, which is immediately decomposed by water. 
o-Aminodiphenylamine hydrochloride and selenious acid yield 
phenylpiaselenazonium chloride, black, metallic crystals, decomp. 
at 215°, which are stable with water and mineral acid, but with 
dilute alkali yield a dark red, gelatinous precipitate, probably 


the azonium hydroxide, C,H, NPL>Se‘OH, which rapidly turns 


white and crystalline, giving o-aminodiphenylamine and the alkali 
selenite. Both acid and alkaline reducing agents yield o-amino- 
diphenylamine and free selenium, but in the latter case the 
selenium is obtained in the colloidal form. Similarly, from 4-chloro- 
2-aminodiphenylamine is obtained phenyl-4-chloropiaselenazonium 
chloride, brown crystals; from 4-nitro-2-aminodiphenylamine, 
phenyl-4-nitropiaselenazonium chloride, orange-red needles, which 
could not be reduced to the corresponding amino compound. 
Attempts to prepare the latter from 2 : 4-diaminodiphenylamine 
gave indefinite results, although the solution showed the charac- 
teristic reaction of a piaselenazonium salt with dilute alkali, and 
the use of acyl derivatives of 2 : 4-diaminodiphenylamine was also 
unsuccessful, benzoylation yielding 4-amino-2-benzamidodiphenyl- 
amine, m. p. 213—214°, which does not condense with selenious 
acid or phenanthraquinone. Similarly, 2-amino-4’-dimethylamino- 
diphenylamine-4-sulphonic acid, obtained by reduction of sodium 
2-nitro-4' -dimethylaminodiphenylamine-4-sulphonate, orange-red 
plates, does not condense with selenious acid. 4-Nitro-2-amino- 
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phenyl-8-naphthylamine in acetic acid yields ®-naphthyl-4-nitro. 
piaselenazonium chloride, greenish-brown (+1Ac-OH, lost at 130°); 
op-diaminophenyl-8-naphthylamine behaves similarly to 2: 4-di- 
aminodiphenylamine. 
yields p-hydroxyphenyl-4-nitropiaselenazonium chloride, orange-brown. 
All the above salts behave similarly to phenylpiaselenazonium 
chloride on reduction. Phenylpiaselenazonium-4-anhydrosulphonate 
(I), greenish-brown, obtained from 2-amino-4-sulphodiphenylamine 


N N 
f & C 
Ph-OH 


hydrochloride, however, behaves differently; with weak bases or 
dilute alkali, solution takes place at once with production of a 
stable blood-red coloration. Concentrated alkali produces rupture 
of the selenazole ring, whilst acids reprecipitate the anhydro- 
sulphonate. With a suspension of calcium carbonate in water the 
anhydrosulphonate similarly gives a red solution, which probably 
contains the calcium salt of the azonium hydroxide (II), but on 
concentration the solution decomposes, yielding the calcium salt 
of the original diphenylamine derivative. 2-Nitro-4'-hydroxydi- 
phenylamine-4-sulphonic acid, from p-aminophenol and 4-chloro-3- 
nitrobenzenesulphonic acid, on reduction with iron or zinc and 
hydrochloric acid, yields the readily oxidised 2-amino-4'-hydroxy- 
diphenylamine-4-sulphonic acid. The orange-red p-hydroxyphenyl- 
praselenazonium-4-anhydrosulphonate obtained from this resembles 
the anhydrosulphonate just described, but the dark-red calcium 
salt of the azonium hydroxide has been isolated. Freshly prepared 
dilute solutions (pg 2) are yellow, but slowly become green, the 
change being accelerated by heating and exposure to ultra- 
violet light. It is suggested that the salt in the yellow and 
green solutions has structures (III) and (IV), respectively. At 


N N 
VAN SO,H/ ¥ 

OH-C,H,’ cl 


Pu 5—6 the colour changes to red with considerable alteration of 
the absorption spectrum. R. B. 


P-Oxodiazphospholes and Experiments with Trimethylene- 
disulphonyl Chloride. W. AuTEeNRIETH and E. (Ber., 
1925, 58, [B], 21442150; cf. Autenrieth and Meyer, this vol., 
i, 807)—Phenoxyphosphory! dichloride, b. p. 138—140°/14 mm., 
is converted by o-phenylenediamine at 170° or, preferably, in the 
presence of benzene into ‘“ phenoxy-P-oxodihydrobenzodiazphos- 


pholium,” CgH,<NH>po-0Ph, m. p. 185°, which is stable towards 
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boiling water and dilute acids, but is hydrolysed in alkaline solution. 
With hydrazine hydrate in aqueous solution, phenoxyphosphoryl 
dichloride gives 


phinium, OPh-(0)P<NE-NESpo-OPh, m. p. 132°, the cyclic 


structure of which is established by its conversion by benzaldehyde 
into benzylideneazine, phenol, and phosphoric acid. Phenoxy-P- 
oxotetrahydrodiazphospholium, m. p. 196°, is 
prepared similarly from ethylenediamine hydrate. In an analogous 
manner, p-tolyloxyphosphoryl dichloride gives p-tolyloxy-P-oxodi- 
hydrobenzodiazphospholium, m. p. 158°, PP’-di-p-tolyloxy-PP’-dioxo- 
tetrahydrotetrazdiphosphinium, m. p. 168°, and p-tolyloxy-P-oxotetra- 
hydrodiazphospholium, m. p. 204°. Anilinophosphoryl dichloride 
yields anilino-P-oxodihydrobenzodiazphospholium, 


CoH, 


m. p. 214°, PP’-dianilino-PP’-dioxotetrahydrotetrazdiphosphinium, 
m. p. 208—210°, and anilino-P-oxotetrahydrodiazphospholium, m. p. 
232°. 

Trimethylenedisulphonyl chloride, SO,Cl-[CH,],°SO,Cl, m. p. 
48°, is conveniently prepared by the successive action of saturated 
sodium sulphite solution and phosphorus pentachloride on tri- 
methylene bromide. It is converted by the appropriate reagent 
into trimethylenedisulphonamide, m. p. 165°; trimethylenedisulphon- 
hydrazide, m. p. 168°; trimethylenedisulphonphenylhydrazide, m. p. 
190°, and trimethylenedisulphon-o-aminoanilide, m. p. 152°; attemp 
to obtain cyclic compounds from it were unsuccessful. H W. 


Addition of Azodicarboxylic Esters to Aromatic Hydro- 
carbons. R. SToLLé and G. Apam (J. pr. Chem., 1925, [ii], 111, 
167—175; cf. Stollé and Leffler, A., 1924, i, 1002)—Methyl azodi- 
carboxylate (2 mols.) reacts with naphthalene in dry ether saturated 
with hydrogen chloride in the presence of a little iodine, yielding 
methyl 1 : 4-naphthylenedihydrazinetetracarboxylate, 

m. p. 250° (decomp.), which is reduced by hydriodic—acetic acid 
to 1:4-naphthylenediamine (dibenzoyl derivative, m. p. 276°). 
The ethyl ester melts at 234° (decomp.). 4 : 4’-Bis(dicarbomethoxy- 
hydrazino)diphenyl, m. p. 246° (decomp.), is similarly prepared from 
diphenyl, and may be reduced to benzidine (dibenzoyl derivative, 
m. p. 356°; dibenzylidene derivative, m. p. 231°); the ethyl ester 
has m. p. 195° (decomp.). 2: 7-Bis(dicarbomethoxyhydrazino)- 
fluorene, m. p. 200° (ethyl ester, m. p. 152°), gives on reduction 
2:7-diaminofluorene (sulphate, dibenzoyl derivative, m. p. 324°, 
and dibenzylidene derivative, m. p. 248°, are described). Anthr- 
acene combines with only 1 mol. of methyl azodicarboxylate to give 
«-dicarbomethoxyhydrazinoanthracene, m. p. 265° (decomp.); the 
ethyl ester has m. p. 241° (decomp.). Reduction yields «-anthryl- 
amine (acetyl derivative, m. p. 198°). Similarly, from phen- 
anthrene are obtained 9-dicarbomethoxyhydrazino- and 9-dicarb- 
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ethoxyhydrazino-phenanthrenes, m. p. 214° and 158°, respectively, 
giving 9-aminophenanthrene, m. p. 132° (hydriodide, m. p. 295°; 
benzoyl derivative, m. p. 199°). C. H. 


8-Chlorovinylarsines and their Derivatives. W. L. Lewis 
and H. W. Srrecier (J. Amer. Chem. Soc., 1925, 47, 2546—2556). 
—The mechanism of the formation of $-chlorovinylarsines pre- 
viously proposed (cf. Lewis and Perkins, Ind. Eng. Chem., 1923, 
15, 290), viz., that an intermediate additive compound of 1 mol. 
each of arsenious chloride and aluminium chloride and 3 mols. of 
acetylene, Al(CHCI-CHCl),As, is first formed, is supported experi- 
mentally by the fact that the nature of the halogen in the final 
compound is determined only by the arsenious halide employed 
and is independent of the nature of the aluminium halide used 
as catalyst. The halogen atom becomes attached to the carbon 
atom in the £-position to the corresponding metal, and in no case 
were compounds containing mixed halogens obtained. Since in a 
fresh reaction mixture the yield of primary and secondary chloro- 
vinylarsines is increased by warming with free arsenious chloride, 
these compounds must be formed through the intermediates, 
and 
A number of derivatives of these vinylarsines have been prepared 
and their physiological action examined, the following being new 
compounds. By the action of arsenious bromide on acetylene in 
the presence of aluminium chloride is obtained B-bromovinyldibromo- 
arsine, CHBr:CHAsBr,, b. p. 140—143°/16 mm., which, on oxidation 
with hydrogen peroxide, yields 6-bromovinylarsinic acid, m. p. 143°, 
together with 68’-dibromodivinylbromoarsine, b. p. 155—165°/16 mm. 
Hydrolysis of 8-chlorovinyldichloroarsine with dilute ammonium 
hydroxide yields §-chlorovinylarsenious oxide, m. p. 143°; -chloro- 
vinyldi-iodoarsine, m. p. 37-5—38-5°; 6-chlorovinyldibromoarsine, 
b. p. 114—116°/15 mm. ; silver B-chlorovinylarsinate. By the con- 
densation of $-chlorovinyldichloroarsine with phenyl-«-naphthyl- 
amine is obtained 7-8-chlorovinyl-7 : 12-dihydro-7-benzophenarsazine 
Ys (I), m. p. 213°, whilst if diphenylamine is employed 
NH | > the product is 6-8-chlorovinylphenarsazine, m. p. 
uf" \/ 186—187°. The following are also prepared: 
8-chlorovinylhydroxythiocyanoarsine, an unstable 
oil; oxide, m. p. 
As (I.) 62—63°; 88-dichlorodivinylarsenious sulphide, an 
oil (cyanide, a colourless oil); (8-dichlorodivinyl- 
H-CHCl ethylarsine ; 
iodide, sublimes at 234°; methyl-88-dichlorodivinylarsine ; dimethy- 
8-dichlorodivinylarsonium iodide, decomp. 243°; 88-dichlorodivinyl- 
a-naphthylarsine; mercuric 
iodide, m. p. 150—156°; corresponding phenylmercuriodide, m. p. 
147—148°; double salt of $$8-trichlorotrivinylarsine and_ silver 
nitrate, m. p. 144°. J. W. B. 


New Pharmaceutical Products [Nitro- and Amino-3-chloro- 
4-hydroxyphenylarsinic Acid]. L. & Co. G.m.B.H. 
(Brit. Pat. 230487).—By nitrating 3-chloro-4-hydroxyphenylarsinic 
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acid in sulphuric acid at 5—12°, a new 3-chloro-2-nitro-4-hydroxy- 
phenylarsinic acid is formed, which can be reduced by customary 
methods to the corresponding 3-chloro-2-amino-4-hydroxyphenyl- 
arsinic acid, crystallising in long needles, giving an acetyl derivative, 
fine, small, white needles from hot water. The acetyl compound 
has valuable therapeutic properties. E. H. R. 


Arseno Compounds. L. & Co., G.m.B.H. (Brit. 
Pat. 239951).—When o-aminohydroxy derivatives of arsenobenzene 
are treated with carbonyl chloride in alkaline solution, compounds 
are formed in which amino and hydroxyl groups can no longer be 
detected and which probably contain the benzexazolone grouping, 


Thus, 4 : 4’-diamino-3 : 3’-dihydroxyarsenobenz- 


ene gives a yellow compound sparingly soluble in sodium hydroxide 
solution, and the isomeric 3: 3’-diamino-4 : 4’-dihydroxyarseno- 
benzene gives a more soluble compound. The same compounds 
can be obtained from the corresponding aminohydroxypheny]l- 
arsinic acids by first treating them with carbonyl chloride and 
then reducing the products to arseno compounds (cf. Brit. Pat. 
214628). KE. H. R. 


Sulphur Content of Arsphenamine [Salvarsan] and its 
Relation to the Mode of Synthesis and the Toxicity. V. 
W. G. Curistiansen, A. J. Norton, and J. B. SHonAN (J. Amer. 
Chem. Soc., 1925, 47, 2712—2724; cf. A., 1923, i, 723).—The 
rapidity of reduction of 3-nitro-4-hydroxyphenylarsinic acid by 
hyposulphite renders the reaction difficult to control. Reduction 
with sodium hydrogen sulphite is less vigorous, and the reaction 
proceeds in three different directions, depending on the conditions 
employed. When the acid or its sodium salt is boiled in aqueous 
solution with the sodium hydrogen sulphite, the arsenic is eliminated 
and o-nitrophenol obtained (cf. King, T., 1921, 1419, 1115). When 
the monosodium salt is treated with sodium hydrogen sulphite 
in cold aqueous solution, 3-nitro-4-hydroxyphenylarsenious oxide, a 
yellow, sternutatory powder, is obtained, the mother-liquor from 
which gives a positive test for a sulphamic acid. The trisodium 
salt yields similarly, in six days, a mixture of sulphamates from 
which, after removal of sulphite and sulphate by means of barium 
hydroxide, removal of barium by means of sodium carbonate, 
evaporation, extraction with alcohol, and treatment of the residual 
sodium salts with barium bromide, the following barium salts 
were obtained by fractional precipitation with alcoholic barium 
bromide solution: dibarium 2-hydroxy-5-arsinobenzenesulphamate 
(I), a yellow, flocculent precipitate; tribarium 2-hydroxy-3-sulpho- 
5-arsinobenzenesulphamate (II), white needles; and tetrabarium 
2: 2’. dihydroxy - 5 : 5’ - diarsinosulphonanilide - N : N’ - disulphonate 
(III), a dense, yellow powder. Hydrolysis of (I) and (III) with 
boiling 20% sulphuric acid affords 3-amino-4-hydroxyphenyl- 
arsinic acid; (II) yields similarly 3-amino-2-hydroxy-5-arsinobenz- 
enesulphonic acid. When carbon dioxide is passed through an 
aqueous solution of (III), the corresponding tribarium a (IV), 

3f2 


IS 
). 
3, 
1. 
of 
i- 
al 
d 
d 
n 
a 
)- 
d 
n 
)- 
n 

> 
n 
a 
d 
), 
e 
), 
n 
n 
a 
c 
r 


i. 1472 ABSTRACTS OF CHEMICAL PAPERS. 


yellow, is obtained. The action of sodium hydrogen sulphite on 
3-nitro-4-methoxyphenylarsinic acid also produces sulphamic acids. 


AsO,Ba 
ay ) | ( (I) 
NH-SO, SO,NH| 'S0,- | Ba 
2 
AsO,Ba ‘AsO,Ba 
N— so | |n—so,—N 
‘Be 


Addition of solid sodium hyposulphite to a cold alkaline solution 
of 3-nitro-4-hydroxyphenylarsinic acid in cold alkaline solution 
affords 3-amino-4-phenylarsinice acid (yield, 65%), which is com- 
pletely precipitated by the addition of oxalic acid. From the 
mother-liquor, a barium salt, isomeric, but not identical, with (IV) 
was obtained, together with an impure salt of a sulphoarsinic acid. 

When 3-amino-4-hydroxyphenylarsinic acid is reduced with 
sodium hyposulphite in presence of the above sulphamic acids 
obtained by the action of sodium hydrogen sulphite on 3-nitro-4- 
hydroxyphenylarsinic acid, the rate of formation of insoluble reduc- 
tion products is much less than when the amino-acid is reduced 
to arsphenamine base in the usual way. The insoluble products 
separate in such a finely divided state as to render filtration very 
difficult, and the resulting arsphenamine is considerably more toxic, 
and has a higher sulphur content, than when prepared from the 
pure amino-acid. A like effect is observed when 3-amino-4-hydr- 
oxyphenylarsinic acid is reduced similarly in presence of the above 
by-products isolated from the reduction of 3-nitro-4-hydroxyphenyl- 
arsinic acid with hyposulphite. 

Attention is directed to the suitability of barium bromide for 
use in the preparation of barium salts from sodium salts in alcoholic 
media, owing to the solubility of sodium bromide in alcohol. ” 

F. G. W. 


Organic Compounds of Antimony. I. Reaction between 
Magnesium «-Naphthyl Bromide and Inorganic Antimony 
Compounds. Tri-«-naphthylstibine and Some of its Deriv- 
atives. K. Matsumiya (Mem. Coll. Sci. Kyoté, 1925, 8, [A], 
11—18).—Antimony trichloride and amorphous antimony tri- 
sulphide both react with magnesium «-naphthyl bromide to form 
tri-x-naphthylstibine, m. p. 216—217°. <A benzene solution of this 
compound, treated with chlorine or bromine, yields tri-«-naphthyl- 
stibine dichloride, m. p. 256°, and tri-«-naphthylstibine dibromide, 
m. p. 232°, respectively. After long boiling with alcoholic 
potassium hydroxide and benzene, the dihalides yield tri-«-naphthyl- 
stibine oxide, m. p. 219—220°, which crystallises with 1 mol. of 
benzene, readily removed by gentle heating. B. W. A. 
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Benzene Derivatives of Bismuth. J. Supninwsk1 (Rocz. 
Chem., 1925, 5, 298—307).—Some aryl bismuth derivatives have 
been prepared by the usual methods. Triphenylbismuthine 
dibromide with silver nitrate affords the corresponding nitrate, 
explosive white crystals. The latter substance is converted by 
fuming nitric acid into trinitrotriphenylbismuthine dinitrate, explosive 
white crystals, from which by the action of concentrated hydro- 
chloric acid is prepared the corresponding dichloride, white crystals, 
m. p. 132°, and this reacts with sodium hyposulphite, yielding 
trinitrotriphenylbismuthine, yellow crystals, m. p. 121°. In an 
analogous manner are prepared tri-p-tolylbismuthine, its dichloride, 
m. p. 147°, dibromide, m. p. 111°, and dinitrate, explosive powder, 
tri-2-nitro-p-tolylbismuthine, yellow powder, m. p. 125°, its dinitrate, 
explosive powder, and dichloride, m. p. 156°. From tritolylbis- 
muthine dichloride is prepared by oxidation tri-p-carboxyphenyl- 
bismuthine dichloride, m. p. 130°. Diazobenzene (?) bismuth chloride, 
an explosive white powder, is obtained by the addition of bismuth 
trichloride and tartaric acid to diazobenzene. R. T. 


Ether Derivatives of Ring-substituted Mercury Aromatic 
Hydroxy-acids. FARBENFABRIKEN VORM. F. BayrerR & Co. 
(D.R.-P. 413835, additional to D.R.-P. 407669; from Chem. 
Zentr., 1925, ii, 611).— Hydroxymercuri-p-benzyloxybenzoic anhydride 
is obtained by mercurisation of sodium p-benzyloxybenzoate 
or of ethyl p-benzyloxybenzoate, m. p. 49°, followed by hydrolysis 
with water. Hydroxyntercuri-o-phenoxybenzoic anhydride is similarly 
obtained from methyl o-phenoxybenzoate. R. B. 


Diketonates of Metalloids. VI. Action of Tin and Zir- 


.conium Tetrachlorides on £-Diketones. W. DittHery (J. pr. 


Chem., 1925, [ii], 141, 147—152; cf. A., 1903, i, 290, 405, 591; 
1904, i, 132; 1906, i, 342).—It has already been shown that when 
three of the chlorine atoms of silicon tetrachloride, or two in the. 
case of boron trichloride, are replaced by @-diketone residues, the 
remaining halogen atom is ionised, and Werner’s co-ordination 
theory offers a simple explanation of the structure of the siliconium 
and boronium salts so formed. Titanium analogues show the 
same property in much smaller degree. 

Zirconium tetrachloride and benzoylacetone (3 mols.) react in dry 
ether to give a compound, (CHAcBz),ZrCl,, m. p. 232—234°, or 
in boiling benzene to form Morgan and Bowden’s (CHAcBz),ZrCl, 
m. p. 128—129° (J., 1924, 125, 1252); neither substance shows 
salt-like properties. With dibenzoylmethane in ether or benzene, 
the product is (CHBz,),ZrCl, m. p. 260°, which is feebly salt-like 
and forms a ferrichloride (Morgan and Bowden, loc. cit.). Zir- 
conium oxychloride gives only an additive compound with acetyl- 
acetone. 

Antimony pentachloride reacts with benzoylacetone (1-5—2 
mols.) in boiling chloroform, and with dibenzoylmethane in boiling 
chlorobenzene; the products, (CHAcBz)SbCl,, m. p. 184°, and 
(CHBz,)SbCl,, m. p. 232—234°, have no salt-like properties. 

From stannic chloride with benzoylacetone and dibenzoylmethane, 
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respectively, in boiling chloroform are obtained compounds, 
(CHAcBz),SnCl,, m. p. 220°, and (CHBz,),SnCl,, m. p. 2483—244° 
(or 258—259° when prepared in chlorobenzene). C. H. 


Compounds of High Molecular Weight. H. Brrcmany. 
II. ‘‘High-molecular’’ Amino-acid Anhydrides of the 
Piperazine Type. M. BrercMann, A. MIEKELEY, and E. Kann 
(Annalen, 1925, 445, 17—34; cf. this vol., i, 1134)—If amino. 
acid anhydrides (diketopiperazines) play any part in adding to the 
weight of the protein molecule, it should be possible to demonstrate 
a tendency in these compounds to be converted, without change 
in. chemical composition, into high-molecular complexes. This is 
found to be the case with anhydroglycyl- and anhydroalany]-serine 
anhydrides (loc. cit.). These substances have a normal mol. wt. in 
phenol. Acidification of their sodium derivatives, however, gives 
compounds which are much less soluble and have in pheno! double 
the normal mol. wt., although by acetylation or reduction these 
give products with the original simple mol. wt. 

2 : 5-Diketo-6-methyl-3-methylenepiperazine (anhydroalanyl- 
serine anhydride, loc. cit.), dissolved in 20% sodium hydroxide, separ- 
ates after a few mins. as the disodium salt, CGH,O,N,Nay,6-5H,0, 
which loses 6H,O when dried in a vacuum below 100°. When 
treated with acetic anhydride in carbon tetrachloride, this salt is 
converted into diacetate B,”’ C,9H,,0,N,, m. p. 144—145° (corr.), 
which has a normal mol. wt. in benzene. It readily loses one acetyl 
group, e.g., by warming with glacial acetic acid or even by refiuxing 
for a short time with acetic anhydride in carbon tetrachloride, 
giving the easily soluble monoacetate, m. p. 225°, becoming solid 
again at 260° and darkening above 280°. The monoacetate when 
hydrolysed with ammonia or dilute acids yields the “ high-mole- 
cular’ diketomethylisomethylenepiperazine, from which the same 
disodium salt and “diacetate B”’ may be prepared. When 
2 : 5-diketo-6-methy!-3-methylenepiperazine is treated with acetic 
anhydride, “‘ diacetate A,” m. p. 110—111° (corr.), is formed; this 
has a sharp, burning taste, whilst “diacetate B”’ tastes slightly 
bitter. Catalytic hydrogenation of diketomethylisomethylene- 
piperazine or of its ‘‘ diacetate B”’ yields alanine anhydride, m. p. 
282°. A tetrapeptide hydrochloride, CygH,,O;N,C1,HCl (methyl 
ester hydrochloride, decomp. 280°, forms an oily picrate), in which 
only one of the two chlorine atoms is ionisable, is obtained by pro- 
longed hydrolysis of diketo’somethylenepiperazine with 5N-hydro- 
chloric acid at 70°. Similar hydrolysis of diketomethyliso- 
methylenepiperazine gives a tetrapeptide hydrochloride containing an 
additional mol. of water. The corresponding methyl ester hydro- 
chloride, sinters at 232° and decomposes 


Action of Alkalis on Peptides and on Ketopiperazines. 
P. A. LEVENE and M. H. Pratrz (J. Gen. Physiol., 1925, 8, 183— 
188; cf. this vol., i, 795).—Neither glycyl-l-alanylglycine nor 
l-alanylglycine is racemised by dilute sodium hydroxide 
solutions, but, on the other hand, the piperazine derivatives 
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l-alanylglycine anhydride and /-prolylglycine anhydride are partly 
racemised by dilute sodium hydroxide solutions under similar 
conditions. W. O. K.. 


Structure of Proteins. E. ABDERHALDEN and E. Kom™ 
(Z. physiol. Chem., 1925, 145, 308—315).—By the action of trypsin 
on edestin, a crystalline substance, m. p. 180—183°, [«]} =—202°, 
probably glycylproline anhydride, was obtained after extraction 
with ether. Hydrolysis of dog’s hair in the autoclave gave a 
crystalline substance, m. p. 235—237°, probably alanylglycine 
anhydride (after extraction with chloroform). Hydrolysis of pig’s 
bristles in the autoclave gave alanyl-leucine anhydride, m. p. 235— 
238°, [a]? —4-0° (extraction with ether), and alanyl-leucine 
anhydride and alanylphenylalanine anhydride, m. p. 220—225° 
(extraction with ethyl acetate and fractional crystallisation from 
alcohol). 

Various peptones have been oxidised with zinc permanganate, 
and the ratio of oxamide to deamination products determined. 
For silk-, keratin-, and elastin-peptones, ratios of 1 : 0-84—1-2, 
1: 1-44—1-5, and 1 : 3°7—5-6, were respectively obtained. 

H. P. M. 


[Degradation of Proteins by Hypobromite.] E. ABDER- 
HALDEN (Ber., 1925, 58, [B], 1821—1822).—In reply to Goldschmidt 
and Steigerwald (this vol., i, 1109), it is pointed out that diketo- ° 
piperazines have been previously isolated from proteins. H. W. 


Identity of Hematoidin and Bilirubin. A. R. and J. H. 
BumsteaD (Bull. Johns Hopkins Hosp., 1925, 36, 225—232).— 
Experimental evidence is offered in support of the view that 
hematoidin and bilirubin are identical, and not isomeric. 

CHEMICAL ABSTRACTS. 


Formation of Sulphemoglobin. A. A. H. vAN DEN BERGH 
and H. Wrerinea (J. Physiol., 1925, 59, 407—412).—The com- 
bination of hydrogen sulphide with hemoglobin or reduced hzemo- 
globin, and the accelerating action of phenylhydrazine on the 
formation of sulphemoglobin are observed only in the presence 
of oxygen. CHEMICAL ABSTRACTS. 


Combination of Nitric Oxide with Hemoglobin. M. L. 
Anson and A. E. Mirsky (J. Physiol., 1925, 60, 100—102).—In 
the formation of nitric oxide-methemoglobin from nitric oxide 
and oxyhemoglobin, methemoglobin is formed intermediately. 
Nitric oxide-methemoglobin has amphoteric properties. 

CHEMICAL ABSTRACTS. 


Hemochromogen and the Relation of Protein to the 
Properties of the Hemoglobin Molecule. M. L. Anson and 
A. E. Mirsky (J. Physiol., 1925, 60, 50—68).—The non-protein 
portion of hemoglobin, containing pyrrole nuclei and iron, is 
named “‘ hem ”’; it may combine with a protein or an amine to form 
a hemochromogen, an equilibrium being produced. Hemoglobin 
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and alkali yield a hemochromogen containing globin. Com- 
parative data are given regarding the solubility and combination 
with oxygen and carbon monoxide of hemochromogens and hemo- 
globin, together with a method for determining the dissociation 
curve for carbon monoxide-hemochromogen or carbon monoxide- 
hemoglobin. CHEMICAL ABSTRACTS. 


[Non-protein Component of Hemoglobin.] M. L. Anson 
and A. EK. Mirsky (J. Physiol., 1925, 60, 161—174).—“‘ Hem,” 
the iron—pyrrole component of hemoglobin, is universal in nature. 

CHEMICAL ABSTRACTS. 


Helicorubin and its Relation to Hemoglobin. M. L. Anson 
and A. E. Mirsky (J. Physiol., 1925, 60, 221—228).—The iron- 
pyrrole of hemoglobin and helicorubin (from pul- 
monate molluscs) are identical. Helicorubin combines loosely 
with oxygen, the affinity increasing with the acidity of the medium. 

CHEMICAL ABSTRACTS. 


Hydroxyhemin. A. Hamsix (Z. physiol. Chem., 1925, 148, 
99—110).—Crude hydroxyhemin anhydride, «-chlorohzemin, hydr- 
oxyhemin, acetylhemin, and oxalylhemin are prepared by a 
modification of the author’s method (A., 1924, i, 571) and purifi- 
cation is attempted. The «-modification of the pigments, obtained 
in the blood is converted by means of acids and alkalis into a 
mixture of «-, w-, B-, and other modifications. It is not changed, 
however, by treatment with alcoholic potassium hydroxide for a 
short time, but is converted partly into the ®-modification on 
treatment for a long time. The «-modification can be separated 
from a mixture of «-, w-, B-, ete. modifications by means of alcoholic 
potassium hydroxide, in which it is more soluble. The modification 
present in the blood of animals does not depend on their age. 
Slight putrefaction of the blood does not cause any change in the 
modification obtained therefrom. P. W.C. 


Formation of Methzemoglobin. VI. Ferricyanide and 
p-Benzoquinone. R. Murer (Arch. exp. Path. Pharm., 1925, 
108, 280—294).—Oxyhzmoglobin is almost quantitatively con- 
verted into methemoglobin by ferricyanide in acid, neutral, or 
alkaline solution; but with p-benzoquinone in alkaline solution 
the reaction stops considerably short of completion. Under 
different conditions, Conant found the reaction to be incomplete 
in acid solution (see this vol., i, 455). Some improvements in the 
gasometric method employed are described. m..F..m. 


Iodine Absorption of Caseinogen. F. LiEBEN and D. LAszLo 
(Biochem. Z., 1925, 159, 110—125).—The amount of iodine absorbed 
by caseinogen cannot be correlated with the amount of any one 
amino-acid present, although after-repeated treatment with iodine 
the absorption tends to approach the value of 2 atoms of iodine 
to 1 mol. of tyrosine. Quantitative determination of tyrosine 
and tryptophan during the process of absorption gives no in- 
dication of combination with either of these components. Treat- 
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ment with 5% sodium sulphite causes no loss of iodine ; hence this 
is not a case of adsorption. On hydrolysis, the iodine appears 
partly as the free form, partly as soluble iodide, but there is no 
evidence of two types of combination in the intact protein. 


E. C.S&. 


Halogenated Proteins. V. Bromocasein. A.J.J. VANDE- 
VELDE (Rec. trav. chim., 1925, 44, 900—906; cf. this vol., i, 707).— 
The action of bromine in carbon tetrachloride solution on casein 
produces a bromocasein (N = 9—10%, Br = 32—35%) without 
liberation of hydrogen bromide. The action of water and alkalis 
yields substances of lower bromine content, the variations in 
composition according to varied conditions having been deter- 
mined in detail. Heated at 100°, bromocasein loses bromine with 
production of a substance (N = 11:5%, Br = 24:2%). The action 
of water and alkalis upon this product has also been examined. 

G. M. B. 


Liberation of Carbon Dioxide, Ammonia, and Amino- 
nitrogen from Casein by Acid Hydrolysis. M. 8. Dunn (J. 
Amer. Chem. Soc., 1925, 47, 2564—2568).—The quantities of 
amino nitrogen, carbon dioxide, and ammonia liberated from 
casein by hydrolysis with sulphuric acid during intervals varying 
from 5 to 30 hrs. have been determined. The amino nitrogen 
increased from 0-8% of the casein to 10-1%, becoming constant 
after 20 hrs., whilst the ammonia increased from 1-10% to 1-52% 
(cf. Van Slyke, A., 1911, ii, 779; 1912, i, 735), and the carbon 
dioxide from 0-31% to 0-81°% over the period studied. At the 
beginning, the total ammonia liberated was in excess of the carbon 
dioxide, but after 5 hrs. these two substances were evolved at 
approximately the same rates, suggesting that they are produced 
simultaneously by the decomposition of some complex structure 
in the protein molecule, the uramino-acid and hydantoin structures 
being suggested. J. W. B. 


Groups Responsible for the Nucleal Reaction and Nucleal 
Coloration. II. Preparation of Hydroxymethylfurfuralde- 
hyde. R. Frutcen and K. Vorr (Z. physiol. Chem., 1925, 148, 
1—16).—The authors’ conclusion that the nucleal reaction is not 
caused by furfuraldehyde, but is specific for partly hydrolysed 
thymonucleic acid (A., 1924, i, 905, 1132), is maintained in opposition 
to the views of Steudel and Peiser (A., 1924, i, 438, 1362). wees 


Anomalies of Salts of Nucleic Acids. E. Prisrr (Ber., 1925, 
58, [B], 2051—2054).—The following salts are described: brucine 
hydrogen guanylate, distrychnine guanylate, dibrucine adenylate, 
distrychnine adenylate, brucine inosinate, dibrucine cytosylate, 
dibrucine uracylate. These salts may be crystallised unchanged 
from water. Extraction of the normal brucine salts of guanylic, 
inosinic, and adenylic acid with chloroform at the atmospheric 
temperature affords brucine hydrogen guanylate and inosinic and 
adenylic acids. The normal strychnine salt of es acid 
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exhibits the same behaviour, whereas guanylic acid retains both 
molecules of strychnine under these conditions. The normal 
brucine salts of cytosylic and uracylic acids are stable towards 
warm chloroform. H.W. 


Dissociation Constants of Plant Nucleotides and Nucleos- 
ides and their Relation to Nucleic Acid Structure. P. A. 
LEVENE and H. S. Sms (J. Biol. Chem., 1925, 65, 519—534).— 
A possible means of discrimination between the alternative struc- 
tures which have been proposed for the nucleic acids exists in the 
fact that the different theories demand a different number of 


ionisable hydrogen atoms in the nucleotide molecule; the various - 


dissociation constants of four nucleosides and the corresponding 
nucleotides have therefore been determined by electrometric 
titration. The results are in harmony with the structure proposed 
by Levene (A., 1920, i, 193) in so far as they indicate that the 
nucleotides possess only one (secondary phosphoric acid) group 
which is dissociated about pg 6-0, whereas the theory of Jones 
(A., 1920, i, 687) requires two ionisable hydrogen atoms in this 
region. It is further claimed that support is given to the theory 
of Levene by the results of Thomas and Dox (this vol., i, 873), 
whose own interpretation is fallacious owing to neglect of the 
dissociation of the hydroxyl groups, which is shown, by the present 
work, to occur in the alkaline solutions studied by these workers. 
The following values of px (not corrected for activity) were obtained : 
for adenosine, amino group 3-45; guanosine, amino group 1-6, 
hydroxyl group 9-16; cytidine, amino group 4-22, hydroxyl] group 
12-3 ; uridine, primary hydroxy] group 9-17,secondary 12-52 ; adenylic 
acid, primary phosphoric acid 0-89, secondary 6-01, amino group 
3-70; guanylic acid, primary phosphoric acid 0-7, secondary 5-92, 
amino group 2-3, hydroxyl group 9-36; cytidine phosphoric acid, 
primary phosphoric acid 0-8, secondary 5-97, amino group 4-24; 
uridine phosphoric acid, primary phosphoric acid 1-02, secondary 
5-88, primary hydroxyl group 9-43. C. R. H. 


Preparation, Solubility, and Specific Rotation of Wheat 
Gliadin. D. B. Dm and C. L. AtsBere (J. Biol. Chem., 1925, 
65, 279—304).—By vigorous shaking during precipitation and by 
substituting lithium chloride for sodium chloride as the precipit- 
ating salt, preparations of gliadin were obtained with an average 
of 17-54% N and an ash content of less than 0:1%. Prolonged 
contact with 70% or more concentrated alcohol altered the gliadin 
in such a way that it was no longer soluble in 70% alcohol. For 
concentrations of gliadin between 2-5% and 25%, the temperature 
at which turbidity appeared on cooling an aqueous alcoholic solu- 
tion of the protein varied with the concentration of alcohol but 
not with that of the protein; the condition of the protein in such 
solutions is therefore characterised as peptisation rather than true 
solution. Curves illustrating the relationship between the turbidity 
temperature and the proportion of alcohol in the solvent are given 
for solutions of gliadin in mixtures of methyl, ethyl, and n-propyl 
alcohols with water; above the turbidity temperature, no upper 
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limit was observed to the solubility of gliadin in any given aqueous 
alcoholic mixture. Gliadin was further found to be soluble in 
aqueous solutions of ammonium and potassium thiocyanate, 
potassium iodide, carbamide, and chloral hydrate; also in glycerol, 
ethylene and propylene glycols, and in mixtures of these and of 
methyl ethyl ketone with water. The specific rotation of gliadin 
in aqueous ethyl alcohol was at a maximum ([«]}} —91-0°) at a 
concentration of 60% alcohol; in aqueous propyl alcohol [«]} 
—98-2° and in 30% aqueous carbamide solution [«]p —116-5°; 
the absence of any alteration in the last figure on keeping the 
solution at 37° for 7 days is taken as evidence against the form- 
ation of an alkali albuminate with the carbamide (cf. Spiro, A., 
1900, i, 615). C. R. H. 


Preservative Principles of Hops. T. K. Waker (J. 
Inst. Brew., 1925, 34, 562—575).—The relative antiseptic values 
of the soft resin constituents are compared. Of the constituents, 
lupulon has the highest antiseptic power, being twice as powerful 
as humulon and four to five times more powerful than any other 
single constituent. The neutral or adventitious matter, which is 
always present in the resin, is devoid of preservative value. It is 
not a true soft resin, although soluble in light petroleum. The 
manner in which the constituents of the resin are prepared for 
biological trial may modify or seriously diminish its preservative 
value, unless carried out at the lowest possible temperature. The 
majority of tests were made with Bacterium X. [Cf. B., Dec. 
24th. C.R. 


Nomenclature of the Hop Resin Constituents. T. K. 
Waker (J. Inst. Brew., 1925, 34, 576—577).—The soft resins are 
subdivided into «- and $-fractions according as the lead salts are 
insoluble or soluble in methyl alcohol. Humulon and its derivative 
«-resin form the «-fraction, whilst the @-fraction consists of lupulon, 
its derivative 8-resin, and the transformation product from a-resin 
termed “«-resin transformation product.’’ In addition, it con- 
tains 40% of a neutral material. The y-resin (hard resin), insoluble 
in light petroleum, is a mixture consisting of the ultimate transition 
products of humulon, lupulon, their derivatives, and also the 
neutral material. [Cf. B., Dec. 24th.] C. R. 


Proteins. I. Prolamines—their Chemical Composition 
in Relation to Acid and Alkali Binding. W. F. Horrman and 
A. R. Gortner (2nd Colloid Symposium Monograph, 1925, 209— 
368).—The alcohol-soluble proteins from wheat, spelt, rye, maize, 
and kafir show no striking differences in nitrogen and sulphur 
content from those from durum. emmer, einkorn, teosinte, and 
sorghum, or from casein and fibrin, the various cereal proteins 
differing in nitrogen distribution, carboxyl groups, etc. Between 
Pu 25 and pg 10-5, 1 g. of any protein binds approximately the 
same amount of acid or alkali, equivalent amounts of hydrochloric, 
phosphoric, and sulphuric acids being bound by a unit amount of 
protein. Contrary to Loeb, at the same ae pa much 
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more phosphoric acid was bound than hydrochloric. Between 
Pu 2-5 and pq 10-5, the amounts of hydrochloric acid or sodium 
hydroxide bound at 15°, 25°, and 35°, respectively, were in the 
ratio 1:2:3. When the logarithms of the equivalents of acid 
or alkali bound are plotted against those of that added, the 
curves for a particular protein pass through a common point, at 
about pq 2-5 and pq 10-5 for acids and alkalis, respectively, the 
amount bound depending between these limits on the chemical 
composition of the protein. Two types of combination are sug- 
gested: (a) chemical, at pg 2-5—10-5, (6) adsorption, at other 
pu values. Acid binding is correlated with the free amino-nitrogen, 
but the alkali binding could not be correlated with existing data 
regarding amino-acid content. The isoelectric point is probably 
an isoelectric range. The calculated isoelectric points are not 
related to the chemical composition of the protein. 
CHEMICAL ABSTRACTS. 


Decomposition Products of the Proteins. N. Ivanov (Bull. 
Acad. Sci. St. Pétersbourg, 1916, [6], 971—972; from Chem. Zenitr., 
1925, i, 2702).—Addition of dipotassium hydrogen phosphate 
or sodium hydroxide to autolytic yeast juice results in a decrease 
of amino nitrogen. The decrease is not due to lactam formation 
in an alkaline medium because the carboxyl content is unaltered. 
As in many instances there is an increase in ammonia, it is probable 
that there is a coupling of amino groups with formation of ammonia 
and imino groups. Addition of dextrose greatly increases the 
loss in amino nitrogen, due to the deamination of amino-acids, 
the ammonia of which reacts with the dextrose. Neither lactose, 
glycerol, nor Seignette salt can replace dextrose. With gliadin 
and taka-diastase, the same effects are obtained as with yeast. 

G. W. R. 


Sulphur in Proteins. II. Effect of Mild Alkaline Hydro- 
lysis on Hair. W. F. Horrman (J. Biol. Chem., 1925, 65, 
251—254).—Heating on a steam-bath for periods of 1 hr. or more 
with 1—4°% sodium carbonate solution removes considerable 
amounts of sulphur from hair, although determinations of nitrogen 
in the filtrate indicate a very small degree of hydrolysis. Removal 
in this manner of as little as 25% of the total sulphur renders im- 


possible the subsequent isolation of cystine from the hair. 
C. R. H. 


Scleroproteins. Z. Srary and I. AnpRatscHKE (Z. physiol. 
Chem., 1925, 148, 83—98).—A study of the properties of several 
less accessible scleroproteins, gorgonin, conchiolin, byssus, spongin, 
and ovokeratin, and of their nitrogen distribution, leads to the 
acceptance of the view that the resistance to hydrolysis of these 
substances is due not to the presence of particular amino-acids but 
to the type of structure, probably the anhydride structure of 
Abderhalden. P. W. C. 
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Biochemistry. 


Iron, the Oxygen-carrier of Respiration-ferment. O. 
WarsurG (Science, 1925, 64, 575—582).—A detailed argument is 
presented in support of the view that in respiring cells there is a 
cycle in which molecular oxygen reacts with an appropriate form 
of bivalent iron, the more highly oxidised iron thus formed reacting 
with the organic substance, with consequent reduction to the 
bivalent condition; molecular oxygen never reacts directly with 
the organic substance. Life without iron is thus considered to be 
impossible. A. A. E. 


Oxygen Exchange, Blood, and the Circulation. Factors 
Involved in Oxygen Supply. C. D. Murray and W. O. P. 
Morean (J. Biol. Chem., 1925, 65, 419—444).—A further mathe- 
matical treatment of the arguments of Henderson and Murray 
(cf. this vol., i, 1483) leads to the equation: specific diffusing 
capacity = DC/(BF x Hgb), where DC is the diffusing capacity 
of a capillary region through which pass in 1 min. BF litres of 
blood of oxygen capacity Hgb; the reciprocal of the specific 
diffusing capacity as defined by this equation is termed the specific 
hemoglobin flow. The process of oxygen exchange is considered 
as a system involving six variables: (1) metabolic rate (7.e., rate 
of utilisation of oxygen); (2) oxygen capacity of the blood; (3) and 
(4) oxygen saturations of arterial and venous blood; (5) pg of 
the serum; (6) tension of oxygen in alveolar air or tissues. Curves 
have been constructed from known data indicating the relation- 
ships between the first four variables which result from certain 
combinations of the last two. C. R. H. 


Dissociation of Oxyhemoglobin in the Tissues. J. A. 
CAMPBELL (J. Physiol., 1925, 59, 395—406).—Gas injected under 
the skin of an animal and allowed to remain until equilibrium 
is established undergoes changes as a result of muscular exercise. 
Changes in carbon dioxide content parallel the changes in the 
alveolar air. The oxygen tension is increased by muscular exercise 
by about 25%, probably due to the action of lactic acid on the 
dissociation of oxyhemoglobin. Insulin injections have the same 
effect as muscular work. Conditions that produce tetany, forced 
artificial respiration, sodium hydrogen carbonate, injection of 
guanidine, greatly reduce the oxygen tension in the gas under the 
skin. This fall may be due, in part, to alkalosis. 

CHEMICAL ABSTRACTS. 


Colorimetric Method for Studying the Dissociation of 
Oxyhemocyanin suitable for Class Work. C. F. A. Pantin 
and L. T. Hoapen (J. Marine Biol. Assoc. U.K., 1925, 13, 970— 
980).—The colourless nature of reduced hemocyanin makes possible 
the direct colorimetric determination of oxyhzmocvanin in the partly 
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oxygenated serum of Palinurus, Homarus, Cancer, etc. Very 
dilute solutions of orange-G with a trace of logwood and Indian 
ink are used for diluting the reduced serum in making the colour 
standards (water should not be used owing to the faint orange 
tint of the reduced serum). The experimental] serum, contained 
in a test-tube, is exposed to various pressures of air by first com- 
pletely evacuating the tube and then shaking it when the pressure 
has been adjusted to the appropriate value. The effects of pz, 
temperature, and the presence of certain salts on the dissociation 
curves of the hemocyanins from Palinurus and Helix are recorded. 
The hemocyanin from Palinurus is very sensitive to changes in 
pu, Whilst that from Helix is quite insensitive. The error of the 
method does not exceed 5%. P. E. 


Metabolism of Iron. I. Behaviour of Blood Pigment in 
Artificial Digestion. W. Lintze. (Z. Biol., 1925, 83, 289—296). 
—A small amount of iron is set free on digestion of blood pigment 
with trypsin and pepsin, but it is not due to the action of these 
enzymes. The iron in the ash was converted into the sulphide with 
ammonium sulphide, dissolved in hydrochloric acid, oxidised, and 
determined colorimetrically with ammonium thiocyanate. The 
free iron was determined by shaking the substance with air, treating 
with hydrochloric and trichloroacetic acids, and determining the 
iron either in the filtrate or in the precipitate. 8.8. Z 


Studies of Iron. I. Action of Digestive Ferments on the 
Iron of Hemoglobin. G. Barkan (Z. physiol. Chem., 19235, 
148, 124—154).—The digestive action of hydrochloric acid—pepsin 
and extract of pancreas on blood is studied by means of the thio- 
cyanate method on the acid ultra-filtrate. These agencies are 
unable when acting either separately or successively to split off 
iron from hemoglobin. The small amount of iron obtained amounts 
only to ;',—.', of the iron present in the hemoglobin, and is not 
derived from the blood pigments. P.W.¢. 


Alleged Power of Bacteria to Form Bile Pigment from 
Hemoglobin. A. R. Ricu and J. H. BumstEeap (Bull. Johns 
Hopkins Hosp., 1925, 36, 376—380).—Bilirubin is not formed 
when whole or laked blood or solutions of hemoglobin are subjected 
to the action of Pneumococcus, Staphylococcus aureus, Streptococcus 
viridans, and air bacteria. CHEMICAL ABSTRACTS. 


[Non]-Formation of Bile Pigment from Hemoglobin by the 
Action of Enzymes. A. R. Ricu and J. H. Bumsteap (Bull. 
Johns Hopkins Hosp., 1925, 36, 437—445).—Attempts to convert 
hemoglobin into bile pigment by means of an enzyme in the plasma 
or spleen failed. CHEMICAL ABSTRACTS. 


Connexion between the Reaction and the Total Ionic Equi- 
librium of the Blood. K. Gotiwirzer-MeErEeR (Biochem. Z., 
1925, 160, 433—441; cf. this vol., i, 177)—Determinations of 
hydrogen carbonate, chloride, phosphate, sodium, potassium, and 
calcium concentration in, and carbon dioxide tension of, the blood 
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after administration per os of sodium hydrogen carbonate, 
ammonium chloride, calcium chloride, and after periods of over- 
ventilation and carbon dioxide-breathing, have been made. The 
means by which the change of pg of the blood is brought about, 
rather than the direction of the change, is the determining factor 
in the disturbance of the ionic equilibrium. E.C.8 


Blood as a Physicochemical System. III. Deductions 
concerning the Capiliary Exchange. L. J. HENDERSON and 
C. D. Murray (J. Biol. Chem., 1925, 65, 407—417).—On the 
three assumptions that the gaseous interchange between alveolar 
air and blood and between blood and tissues is a process of simple 
diffusion, that the determinant of the rate of diffusion of oxygen 
is the difference in the tension of the latter in the two regions 
(e.g., the alveoli and the blood), and that the tension of oxygen 
in the tissues is zero, curves are constructed from known data 
which give the specific diffusing capacities of the capillaries of 
the greater and lesser circulations at different points of the arterio- 
venous cycle. From the values so obtained, and the changes in 
blood flow and in oxygen saturation of the blood known to take 
place, it is calculated that during moderate work the number of 
patent capillaries in the lung is increased at least five-fold and 
that in the tissues to a greater extent. C. R. H. 


Hydrogen-ion Equilibrium in the Blood. I. Influence of 
Temperature on the py of Blood. II. Influence of Dilution 
on the py of the Blood and Serum. C. L. Hou (J. Biophysics, 
1925, 1, 163—171, 172—176).—1. The variation of the blood pg 
with the temperature is independent of the carbon dioxide tension. 
It is not constant for different individuals, or even for the same 
individual under different body conditions. Calculation of the 
Pu at 37° by subtraction of a constant from the value at 18° may 
involve an error of 0-1. The effect of temperature on the pg is 
less for serum than for defibrinated blood from the same source. 

II. When blood is diluted with physiological saline solution 
at 18°, the pg varies only very slightly. This is due to two opposite 
effects, the reduction of concentration of the red corpuscles, which 
increases the pu, and the dilution of the serum, which decreases it. 
At 37°, the px of the blood increases markedly with dilution. The 
difference between the pg at 37° and that at 18° decreases with 
dilution. C. P. 


Measurement of Hydrogen-ion Concentration by Means of 
Quinhydrone. A New Double Electrode in Beaker Form. 
E. Mistow1TzER (Biochem. Z., 1925, 159, 72—76).—A convenient 
modification of Biilmann’s quinhydrone electrode (A., 1921, ii, 
372). E.C.S. 


Measurement of Hydrogen-ion Concentration of Blood. 
The Syringe as Electrode. E. MistowirzEr (Biochem. Z.., 
1925, 159, 77—79).—One to 2 c.c. of blood are drawn into a syringe 
containing 0:5 c.c. of a quinhydrone—Ringer solution, and into 
which a gold electrode is fused. The measurement is completed 
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before clotting occurs. For other body fluids than blood, a platinum 
electrode is more suitable. EK. C.S8. 


Presence of Glutathione in the Corpuscles of Mammalian 
Blood. H. F. Hotpen (Biochem. J., 1925, 19, 727—728).— 
Glutathione is present in the corpuscles of the blood of sheep, 
goats, rabbits, and rats in the reduced form. It was isolated 
and identified from deproteinised sheep’s blood. As it is the 
chief optically-active constituent in this medium, other than 
glucose, it is responsible for the results obtained by Winter and 
Smith (A., 1923, i, 513), which the latter attributed to the 
behaviour of an unstable modification of dextrose in ayy 

8. 


Chemical Constituents of the Blood of the Dog. R. L. 
HapEN and T. G. Orr (J. Biol. Chem,, 1925, 65, 479—481).— 
Analysis of the whole blood of 200 normal dogs led to the following 
average results: non-protein nitrogen 30-8, urea nitrogen 11-7, 
creatinine 1-5, amino-acid nitrogen 6-7, dextrose 82, chlorides 
(as sodium chloride) 468 mg. per 100 c.c.; carbon dioxide combining 
power of the plasma 34-8 vols.%. C. R. H. 


Ammonia-content and Formation in Blood. III. Origin 
of Blood Ammonia. J. K. Parnas and M. TAvBENHAUS 
(Biochem. Z., 1925, 159, 298—310).—The ammonia of the blood 
does not arise from any of its colloidal constituents nor from the 
amino-acids, but is derived from some other substance present 
in the protein-free filtrate from blood. The limits of error in the 
colorimetric determination of small amounts of ammonia are 
discussed and a method for the determination of amino-acids in 
presence of ammonia is given. P. W. C. 


Amino-acid Content of Blood of Infants and Children. 
G. N. Horrret and M. E. Morrarty (Amer. J. Dis. Children, 
1924, 27, 64—66).—For infants (up to 22 months old) maximum, 
minimum, and average values were: amino-acid nitrogen, 6-93, 
4-41, 5-57; non-protein nitrogen, 41-4, 15, 26-6; uric acid, 6-76, 
1-28, 3-1 mg. %. Corresponding values for children (2 to 15 yrs. 
old) were, respectively, 7-14, 3-92, 5-28; 49-5, 22-7, 28-2; 5-88, 
2-56, 3-8. For adults, the respective values were: 8-12, 6-38, 
7-04; 34:2, 27-6, 30-5; 4-75, 3-28, 4-05. CHrmicaL ABSTRACTS. 


Proteins of the Blood. I. H. Hvusrcxk (Biochem. Z., 19235, 
159, 89—106).—An account of the differences existing between 
sera obtained from different sources under various conditions. 
Serum from defibrinated blood contains less protein than that 
separating spontaneously from the clot. Samples taken at intervals 
from the serum separating from a clot show a gradual increase in 
protein. No difference exists between serum from whole blood 
and from plasma. Considerable differences in protein content 
‘may be found in consecutive samples of serum from the same 
subject. The refractive index of serum increases on keeping 
under paraffin. E.C.8. 
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Protein Determination in 0-1 c.c. of Serum. and 
H. Témasson (Biochem. Z., 1925, 159, 472—481).—A simple and 
clinically useful method for this determination consisting in a 
modification of Heller’s nitric acid test for proteins is described. 
By means of a special apparatus, changes in the serum protein 
concentration of from 0-1% to 0-:7% can be detected. 

Normal values for serum proteins determined by this method 
agree with Kjeldah] analyses. The percentage of protein in the 
serum of normal adults varies between 5-55 and 8-77, average 
value being 7-08%. During menstruation, values outside these 
limits may be obtained. H. D. K. 


New Potentiometer. E. Mistowrrzer (Biochem. Z., 1925, 
159, 68—71).—A simple form for use in electrometric titration 
is described. E.C.S. 


Electrotitration in Physiological Liquids. I. Determin- 
ation of Chlorides in Bloed and Serum. E. MisLowiTzeR and 
M. Voct (Biochem. Z., 1925, 159, 80—82).—One c.c. of blood is 
used. After freeing it from protein by heat coagulation, the 
titration is carried out with N/1000-silver nitrate. The results 


are in complete accordance with the Volhard and Bang methods. 
C.S. 


Micro-method for the Determination of Chloride in Body 
Fluids. A. NitscHKe (Biochem. Z., 1925, 159, 489—490).—A 
useful micro-method, founded on Bang’s principle of extraction 
of the chloride with alcohol. The results agree well with those 
given by the ordinary macro-technique. H. D. K. 


Method for the Determination of Calcium and Phosphorus 
in Smail Quantities of Blood. K. Myrsicx (Z. physiol. Chem., 
1925, 148, 197—-206).—Calcium in 1 c.c. of blood is determined by 
a modification of the Kramer-—Tisdall method (A., 1921, ii, 595) 
and phosphate by a combination of the strychnine—molybdate 
precipitation method of Embden (A., 1921, ii, 462) and the titration 
method of Neumann. P. 


Colerimetric Method for the Determination of Bile Salts 
in Blood. P. SzmArp (Biochem. Z., 1925, 159, 325—326).— 
A preliminary communication indicating how, after separation 
of oxycholesterol from blood serum, the bile salts remaining may 
be detected by the Lipschiitz colour test. P. W.C. 


Determination of Fat in Blood. C. P. Srewarr and A. C. 
Wuire (Biochem. J., 1925, 19, 840—844).—The blood is added to 
an alcohol-ether mixture. An aliquot portion of the extract 
is evaporated and saponified with /10-alcoholic sodium 
hydroxide. To avoid a possible error produced by the formation 
of carbon dioxide, the residual sodium hydroxide is not titrated 
back at this stage, but a quantity of N’/10-hydrochloric acid equiv- 
alent to that of the sodium hydroxide used in the saponification is 
added so that the free fatty acids are liberated. ‘The concentrated 
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residue is taken up in alcohol and an aliquot portion is titrated 
with N/10-sodium hydroxide from a Rehberg burette, phenol- 
phthalein being used as an indicator. The experimental error of 
this method is not greater than 5%. 8. 8. Z. 


A Simple Method for Taking Samples of Blood in the 
Hagedorn-Jensen Blood-sugar Determination. G. Fritz and 
B. Pau (Biochem. Z., 1925, 159, 247—249).—A centrifuge tube 
provided with stopper and two tubes, one of which is a pipette, is 
employed for taking samples of blood. W.C. 


Distribution of Blood-sugar between Corpuscles and 
Plasma. Studies on Carbohydrate Metabolism. E. Fock 
and §S. A. Hoxtsett (Compt. rend. Soc. Biol., 1925, 92, 1315— 
1317; from Chem. Zentr., 1925, ii, 663)—The ratio corpuscle- 
sugar : plasma-sugar is 0-75 both in normal and in diabetic blood. 
Administration of sugar, after fasting, raises the ratio in some 
cases to more than unity. This occurs also in diabetics if a marked 
glycosuria takes place during the experiment, or after insulin 
treatment. The presence of different forms of dextrose (a, 8, 
etc.) has no significance for the distribution of sugar 7 


Determination of Dextrosein Blood. J.A.Mrmroy (Biochem. 
J., 1925, 19, 746—749)—The method is based on the fact that 
1 : 5-nitroanthraquinonesulphonic acid when heated with dextrose 
in alkaline solution produces a red tint the intensity of which 
corresponds with the quantity of dextrose present. The protein 
of the blood is removed by tungstic acid, and the coloration pro- 
duced is compared with a series of controls containing graduated 
quantities of dextrose. At least 1 c.c. of blood is required for a 
determination. 8.58. Z. 


Variations of the Phosphoric Acid during Glycolysis in 
Blood. G. Piazza (Arch. Farm. sperim. Sci. aff., 1925, 40, 49—57). 
—In general, the inorganic phosphorus tends to increase during 
glycolysis of blood, but, contrary to the statement of Bierry and 
Moquet (this vol., i, 454), no parallelism exists between the amount 
of such increase and the intensity of the glycolysis. T.H. P. 


Thrombin of Alexander Schmidt. X. Blood-clotting. 
E. W6uuiscu (Biochem. Z., 1925, 159, 288—297).—The greater 
activity of Schmidt’s thrombin solution depends on the coagulation 
activity of the material used in its preparation. Fresh serum 
gives a very active Schmidt’s thrombin, whilst only traces are 
obtained from the plasma of the same animals. The author favours 
the views of Schmidt in opposition to those of Stuber (A., 1923, 
i, 410; cf. A., 1924, i, 681). Pr. W. ©. 


Serological Differentiation of Lecithin and Cholesterol. 
H. Sacus and A. Kiopstrock (Biochem. Z., 1925, 1459, 491—501).— 
By previous injection of lecithin or cholesterol, each taken up in 
pig’s serum, it is possible to obtain, from rabbits, anti-sera which 
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react characteristically with the original antigen in vitro, and thus 
permit of the serological differentiation of the two substances. 
H. D. K. 


Precipitin Reactions of Fibrinogen. L. HEKToEN and W. H. 
WELKER (J. Amer. Med. Assoc., 1925, 85, 434—435).—The fibrino- 
gens of ox, chicken, dog, horse, human, sheep, and swine blood 
are precipitinogenic. These and the fibrinogens of goat, guinea- 
pig, rabbit, and rat have antigenic elements more or less common 
to all of them. Fibrinogen is not necessarily wholly different for 
each species, as seems to be the case with serum proteins and 
hemoglobin, but to a varying extent the same in different species, 
resembling in this respect caseinogen, lens protein, and to some 
extent thyroglobulin. The principle of strict species-specificity 
does not hold in the precipitin reaction of mammalian fibrinogen. 

CHEMICAL ABSTRACTS. 


Protein Coagulation in Drops. VII. Study of the Preci- 
pitin Reaction by Means of the Drop Method. V. Morasko 
(Biochem. Z., 1925, 159, 280—285).—Rabbits produce chemically 
different substances towards different antigens. The precipitin 
reaction towards human protein resembles precipitation with 
polyhydric phenols; towards the protein of dogs, with mono- 
hydric phenols; towards the protein of horse, with mineral 
acids; towards the protein of goats, with the combination of 
copper sulphate and phenol; towards the protein of sheep, with 
mercuric chloride; towards the protein of cows, with ferrous 
sulphate; towards the protein of hens, with weak organic acids. 


Composition of Human Brain. L. Lematre and L. Brav- 
CHAMP (Compt. rend., 1925, 181, 578—580).—The adult fresh 
human brain has the following average percentages of inorganic 
constituents : water, 80, total ash 1-2, phosphoric acid 1-0, sul- 
phuric acid 0-45, sodium 0-25, potassium 0-21, hydrochloric acid 
0-18, magnesia 0-022, iron 0-015, lime 0-005. In old age, the 
water content is decreased slightly, and the amount of sodium 
and phosphorus slightly increased. L. F. H. 


Carbohydrate Content of the Brain. K. Taxanasui (Bio- 
chem. Z., 1925, 159, 484—488).—Brain-tissue has been shown, 
bytwo methods of extraction, to contain glycogen in small quantities. 
Rabbit’s brain contains from 14 to 28 mg. of glycogen per 100 g. 
of brain. H. D. K. 


Micro-methods for the Determination of Brain Lipins. 
H. Goropissky (Biochem. Z., 1925, 159, 379—393).—Micro- 
methods (which are, in the main, modifications of Frankel’s 
macro-methods) for the determination of cholesterol, unsaturated 
phosphatides, and saturated phosphatides+-cerebrosides in brain 
are described in detail. 
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The determinations can be carried out on two portions of brain 
each of 40—60 mg., so that the lipin distribution in different 
parts of the same brain may be readily compared. UH. D.K. 


Bile-acids. XXIII. Components of Human and Ox Bile. 
Constitution of Anthropodeoxycholic Acid. H. WIELAND and 
R. Jacost (Z. physiol. Chem., 1925, 148, 232—244).—Lithocholic 
acid, m. p. 184—185°, is isolated from human bile and anthropo- 
deoxycholic acid, m. p. 108°, from ox bile. The latter is oxidised 
by chromic acid to dehydroanthropodeoxycholic acid, m. p. 154— 
155° (ethyl ester, 133°), identical with chenodehydrodeoxycholic 
acid (cf. this vol., i, 181, 405). The semicarbazone, m. p. 200° 
(not sharp), is converted by heating with sodium ethoxide into 
lithocholic acid. Anthropocholoidanic acid, m. p. 213°, is obtained 
either by treatment of dehydroanthropodeoxycholic acid with 
fuming nitric acid or of anthropodeoxycholic acid with diluted 
nitric acid. A tetracarboxylic acid, C,,H,,0,, is obtained by 
heating anthropocholoidanic acid in an atmosphere of nitrogen ; 
yield 30%, m. p. 219—220°. Anthropocholoidanic acid on dis- 


tillation in a high vacuum gives an acid, C,.H,.0,, m. p. 142°. 
P. W. C. 


Bile-acids. XIV. Occurrence of Deoxycholic (Choleic) 
Acid in the Hydrolysed Bile of the Sheep. M. ScHENcK (Z. 
physiol. Chem., 1925, 148, 218—224)—From the mixture of bile- 
acids resulting from the alkaline hydrolysis of the bile of the sheep 
was obtained about 4%, of cholic acid and 0-4% of choleic acid, 


the latter being isolated as the acetic acid derivative (cf. this vol., 
i, 854). P. W. C. 


Isoelectric Points of Muscle Proteins. E. Wox.iscH and 
H. Scuriever (Z. Biol., 1925, 83, 265—282).—The following are 
the isoelectric points of muscle proteins: ‘ammonium sulphate- 
myosin” py 5-4 (approx.), “dialysed myosin” py 4-8 (approx.), 
myogen px 4:4+0-2, myoprotein py 3-3. These figures are dis- 
cussed in connexion with theories of muscle contraction. 8S. 8. Z. 


Collagen. R.O. Herzoc and H. W. Gowett (Ber., 1925, 58, 
[B], 2228—2230).—Réntgen spectrographic investigation estab- 
lishes the identity of the collagen obtained from fish scales, tendons 
of rats’ tails, neck ligament of the ox, and cartilage of the shark, 
whereas cartilage from calf and shark embryo gives Debye—Scherrer 
rings. H. W. 


Iodine. I. Avidity of the Thyroid Gland for Various 
Iodine Compounds in vitro. I. M. RasrnowitcH [with A. B. 
Fritu] (J. Clin. Invest., 1925, 1; 473—481).—Normal thyroid 
glands, when exposed to various dilute iodine solutions, absorb 
considerably more iodine than other tissues. Pathological thyroids 
absorb much more iodine than normal thyroids. The quantity 
of iodine absorbed varies with the nature of the iodine solution. 
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The iodine taken up by the thyroid tissue does not combine with 
the lipoid material because extraction with chloroform has no 
significant effect on the iodine content. Adsorption cannot explain 
the phenomenon. CHEMICAL ABSTRACTS. 


Distribution of Iodine in the Hydrolytic Products of the 
Thyroid Gland. N. ABELLEs and H. Porpsr (Biochem. Z., 1925, 
459, 126—129).—A comparison of the distribution of iodine in 
the products of acid and alkaline hydrolysis of thyroid gland sub- 
stance. The iodothyrin of Baumann and the first fractions obtained 
by Kendall’s method contain only one-third of the total iodine of 
the gland. The melanoidin remaining after acid hydrolysis contains 
about one-fifth of the total iodine. E. C. 


Determination of Iodine in Thyroid Gland. F. A. Pick- 
worTH (Biochem. J., 1925, 19, 768—772).—The finely powdered 
dry thyroid is ground with sodium hydroxide and fused. The 
resulting iodide is oxidised to iodate with potassium permanganate 
solution. After removing the excess of the latter with animal 
charcoal, potassium iodide is added and the liberated iodine titrated 
with sodium thiosulphate. 8.8. Z. 


Recovery of Small Amounts of Zinc from Biological 
Material Ashed by Incineration. P. K. Tompson (J. Ind. 
Hygiene, 1925, '7, 358—370; cf. Mehurin, A., 1923, ii, 891; Severy, 
A., 1923, 1,415; Pfyland Samter, A., 1924, ii, 276).—-No appreciable 
amount of zinc is lost on incineration at 450° of various organic 
materials containing a small amount of the metal, its oxide, chloride, 
sulphate, or acetate. Methods are described for the determination 
of zine in starch, flour, filter-paper, feces, blood, muscle, urine, 


and vinegar, by nephelometric comparison of the ferrocyanide. 
L. F. H. 


Comparative Determination of Phosphate-, Calcium-, and 
Magnesium-content of the Tibia of Rats and Guinea-pigs. 
H. von Ever and R. Jonansson (Z. physiol. Chem., 1925, 148, 
207—210).—The Ca: PO, ratio for the dried bone substance of 
young rats (tibia) which had been fed on a mixed diet is 0-714 
and of guinea-pigs (tibia and fibula) 0-66. P. W.S, 


Placental Transmission. III. Amino-acids, Non-protein 
Nitrogen, Urea, and Uric Acid in Feetal and Maternal Whole 
Blood, Plasma, and Corpuscles. E. D. Prass and C. W. 
MattuEw (Bull. Johns Hopkins Hosp., 1925, 36, 393—402).—The 
amino-acids, total non-protein nitrogen, and occasionally uric 
acid, but not urea, are higher in normal fcetal than in maternal 
whole blood and plasma. The amino-acids do not pass the placenta 
by simple diffusion. CHEMICAL ABSTRACTS. 


Hydrogen-ion Concentration in the Gut of certain Lamelli- 
branchs and Gastropods. C. M. Yoncze (J. Marine Biol. 
Assoc., 1925, 13, 938—952).—In the Lamellibranchs and in certain 
Gastropods (e.g., Crepidula) the acidity of the gut has its origin 
in the style, which is soluble at a pa of 5 or more. Normally the 
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style is regenerated by the style-bearing tissues, but in abnormal 
conditions the style may be completely dissolved away. The 
average Pq range is given for different parts of the gut of Pecten 
maximus, Mya arenaria, Ensis siliqua, and five representative 
Gastropods. The stomach and digestive gland are usually the 
most acid (pa 4—5). P. E. 


Colostrum. J. H6LLten (Deut. tierdrztl. Woch., 1925, 33, 
386—387; from Chem. Zentr., 1925, ii, 665—666).—The colour, 
odour, and taste of the milk were abnormal only during the first 
2 days after calving. The first day’s colostrum coagulated after 
3 mins.’ heating at 70°; that of the second day did not coagulate 
even on long heating. The density fell to normal after 4 days. 
The ash of the colostrum differed considerably from that of normal 
milk, particularly in its high phosphorus content, which had not 
returned to normal on the sixth day, when the calcium and potassium 
contents had already increased, whilst that of sodium had decreased. 

G. W. R. 


Value of the Sodium Nitroprusside Test for the Detection 
and Determination of the Total Acetone in Urine and certain 
other Body Fluids. N. O. Encreipt (Biochem. Z., 1925, 159, 
257—275).—The limiting concentrations in Legal’s test are for 
acetoacetic acid 6 mg. per litre and for acetone 100 mg. per litre. 
The limiting concentrations in Rothera’s test are for acetoacetic 


acid 1 mg. per litre and for acetone 100 mg. per litre. Both tests. 


may be carried out directly on urine. Rothera’s test is applic- 
able, within certain limits, to the detection of abnormal acetone 
contents of the blood. The limiting values are for acetoacetic acid 
10 mg. and for total acetone 20 mg. per litre. An approximate 
method is outlined for the colorimetric determination of the total 
acetone of urine. P. W. C. 


Acidosis. XXI. Colorimetric Determination of py, of 
Urine. A. B. Hastines, J. SENDROY, jun., and W. Rosson 
(J. Biol. Chem., 1925, 65, 381—392).—The apparent dissociation 
constants of phenol-red, bromocresol-purple, and bromocresol- 
green have been determined colorimetrically, the values agreeing 
with those found by previous workers; chlorophenol-red has 
pk, 6-02 at 20° and 5-93 at 38°. Using one or other of these in- 
dicators, the bicolour method of Hastings and Sendroy (A., 1924, 
ii, 869) has been applied to the determination of the pa of urine. 
The error of the method is 0-1 pg. C. R. H. 


Determination of Iodides in Urine. R. von Bopé (Biochem. 
Z., 1925, 160, 386—389).—The halides are precipitated with silver 
nitrate and the iodide is converted into iodic acid by Winkler’s 
method. E. C.8. 


New Oxalate from Human Urine. W. O. Moor (Biochem. Z., 
1925, 159, 245—246).—A simplification of the author’s method of 


obtaining a new oxalate from urine (cf. A., 1924, i, 1134). ‘ 
P. W. C. 
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Reagent for Determination of Sugar in Urine. J. B. 
Sumner (J. Biol. Chem., 1925, 65, 393—395)—The author’s 
dinitrosalicylic acid reagent (this vol., i, 186) has been modified by 
the addition to it of phenol and sodium hydrogen sulphite, which, 
it is claimed, make it more specific for reducing sugars. C. R. H. 


Urinary Calculus. E.G. Ranpatu (Hahnemannian Monthly, 
1925, 60, 420—427).—The calculi contained practically no organic 
matter, being composed of iron, calcium, phosphates, silicates, and 
a trace of sulphates. Triple phosphate and oxalates were absent. 

CHEMICAL ABSTRACTS. 


Plasma Proteins in Relation to Blood Hydration. I. 
J. P. Peters, A. J. E1IseNMAN, and H. A. (J. Clin. Invest., 
1925, 1, 435—450).—Changes in plasma volume, as produced by 
oxalating the blood, varying the carbon dioxide and oxygen tension, 
venous stasis, exercise, hydrzemia, etc., are reflected fairly closely 
in the concentration of plasma proteins. When blood is drawn 
under standard conditions in a normal individual, the plasma 
protein level is quite constant over a period of 2 years. Normal 
oem proteins were found in patients with arteriosclerosis and 

ypertension, severe acute infections, disease of the liver, and in 
some cases of severe anemia. — CHEMICAL ABSTRACTS. 


High Blood-sugar with Absence of Sugar in the Urine in 
Diabetes treated with Insulin. R. H. Masor and R. C. Davis 
(J. Amer. Med. Assoc., 1925, 84, 1798).—The sugar in the blood 
ranged from 196 to 425 mg. per 100 c.c., usually above 300 mg.; 
sugar was absent from the urine. CHEMICAL ABSTRACTS. 


Excretion of certain Nitrogenous Substances in the Urine 
in the Course of Experimental Nephritis. J. Mosonyi 
(Magyar Orvosi Archivum, 1925, 26, 244—247).—A dog poisoned 
with uranium showed a diminution in the excretion of carbamide, 
preformed ammonia, and creatinine. After regeneration of the 
kidney the excretion of creatinine reaches its normal amount much 
later than the other substances. The increase of nitrogen excretion, 
elsewhere stated to occur in the course of uranium-nephritis, could 
not be confirmed. CHEMICAL ABSTRACTS. 


Excretion of Organic Acids after Pneumonia. 8. W. 
Cuausen (Arch. Int. Med., 1925, 35, 571—575).—During the 
period of resolution after pneumonia in children, large amounts of 
organic acids, most of which were insoluble in ethyl ether, were 
excreted in the urine. CHEMICAL ABSTRACTS. 


Thyroxin and Tryptophan Content of the Diseased Thyroid 
Gland, and the Iodine Compounds in Desiccated Thyroid. 
J. F. Wem (Amer. J. Med. Sci., 1925, 169, 860—865).—In the 
normal gland, the iodine stable towards sodium hydroxide (thyroxin) 
is about 50% of the total iodine; in exophthalmic goitre, the total 
is subnormal and the thyroxin much reduced. Clinical improve- 
ment on administration of Lugol’s solution is paralleled by increase 
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m both total iodine and thyroxin. The iodine which is soluble in 
acid after the gland has been digested with sodium hydroxide is 
organically combined. Tryptophan is present in the thyroid 
(average 3%). CHEMICAL ABSTRACTS. 


Toxemias of Pregnancy. H. J. StanpEr, E. E. Duncan, 
and W. E. Sisson (Bull. Johns Hopkins Hosp., 1925, 36, 411—427).— 
In normal pregnancy there is a slight decrease in the non-protein 
and urea nitrogen of the blood, and the carbon dioxide combining 
power is lower. Variations from the normal values associated with 
nephritic and pre-eclamptic toxemia and with eclampsia are 
described. Results obtained with eclampsia suggest an association 
between carbohydrate and phosphorus metabolism. 

CHEMICAL ABSTRACTS. 


Calcium Content of Blood of Normal and Tuberculous 
Subjects. P. P. Matz (Amer. Rev. Tuberculosis, 1925, 11, 250— 
274).—The serum of normal subjects contains 9—12 mg. (average 
10-28 mg.) of calcium per 100 c.c., and there is little variation in 
all stages of pulmonary tuberculosis. Calcium metabolism and the 
concentration of calcium in the blood are normally increased by 
simultaneous ingestion of cod-liver oil. Experiments on the 
relation between calcium ingestion, blood calcium concentration, 
and coagulation time are described. CHEMICAL ABSTRACTS. 


Metabolic Differences, following X-Radiation, between 
Normal Rats and Rats Immune to Jensen’s Rat Sarcoma. 
E. C. Dopps, W. Lawson, and J. C. Morrram (Biochem. J., 1925, 
19, 750—752).—The exposure of rats, previously inoculated with 
Jensen’s rat sarcoma and in which no tumour results, to X-radiation 
causes an immediate fall in the blood-urea content from a normal 
value of about 35 mg. per 100 cc. to about 14 mg. per 100 oe 

8. S. Z. 


Carbohydrate Metabolism of Tumours. II. Changes in 
Sugar, Lactic Acid, and Carbon Dioxide Combining Power 
of Blood Passing through a Tumour. C. F. Cori and G. T. 
Cort (J. Biol. Chem., 1925, 65, 397—405).—In cases of chicken 
sarcoma and one case of human sarcoma the venous blood leaving 
the tumour tissue contained less dextrose, more lactic acid, and had 
a lower combining power for carbon dioxide than the blood from the 
normal tissues. C. R. H. 


Lactic Acid Formation in Growths. O. Warsura (Bio- 
chem. Z., 1925, 160, 307—311).—Jensen rat sarcoma yielded 15-4°%, 
of its dry weight of lactic acid under anaérobic conditions. Peyton 
Rous chicken sarcoma yielded 12% anaérobically, 8% aérobically. 
The metabolism of these growths is therefore identical with spon- 
taneous human carcinomata and sarcomata and the Jobling rat 
carcinoma (cf. Biochem. Z., 1924, 152, 51, 309). E. C. 8. 


Electrical Charges of Living Cells. L. V. Hemsruny 
(Science, 1925, 64, 236—237).—The observation that aluminium 
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and cerium ions have a greater effect than calcium or magnesium 
ions in liquefying the protoplasm in the interior of a cell supports 
the conclusion (Heilbrunn, Amer. J. Physiol., 1923, 64, 481) that 
the particles in the interior of living cells bear a positive charge, 
whereas those on the surface bear a negative charge. The negative 


. surface charge of living cells is ascribed to the assumed more ready 


diffusion of hydrogen carbonate and carbonate ions than of hydrogen 
ions through the surface membranes. A. A. E. 


Natural Synthesis of Amino-acids and its Experimental 
Reproduction. F. Knoop and H. Oxrsteriin (Z. physiol. Chem., 
1925, 148, 294—315).—-A new type of synthesis of amino-acids 
claimed to be similar to that in vivo is carried out by catalytic 
hydrogenation of a mixture of keto-acid and ammonia, the yield 
being 66°, of theory. The following compounds were used: «a-keto- 
butyric, trimethylpyruvic, oxalacetic, «-ketoglutaric, levulic, 
phenylglyoxylic, phenylpyruvic, phenyl-«-ketobutyric, benzoyl- 
acetic, benzoylpropionic acids and ethyl acetoacetate. Since the 
fixation of nitrogen is only brought about by ammonia and methy]l- 
amine, but not by dimethylamine, the mixture probably reacts as 
an imino-acid, hydrogen being added at the double linking. 8- and 
y-Keto-acids form little or no amino-acid, and in several cases where 
amino-acid formation was difficult, hydroxy-acids were formed 
instead. The great ease of reaction of «-keto-acids suggests that this 
may be the course of the biological synthesis. Since the reaction is 
reversible, even though the amino-acid synthesis in vivo be only 
slight, the removal of the ammonium ion is necessary before the 
combustion of the products of protein breakdown can proceed ; this 
is accomplished by its conversion into carbamide. P. W. C. 


Carbohydrate Utilisation by the Cell and Variations in the 
Nucleus and Nucleolus. A. Maice (Cellule, 1925, 35, 325—340). 
—Sucrose, maltose, lactose, dextrose, levulose, galactose, mannose, 
and glycerol are foodstuffs for the cells of the bean, whilst mannitol 
is probably not assimilable. The physiological utilisation, or non- 
utilisation of a carbohydrate is revealed by the changes which take 
place in nuclear and nucleolar material. In plants which form 
starch readily the changes can be most readily followed by variations 
in the nucleolus; where it is formed with difficulty changes in the 
nucleus are most readily detected. The changes which take place 
occur immediately after the penetration of the foodstuff; thus the 
cytophysiological method is quicker and more direct than the 
ordinary physiological method of determining the influence of food- 
stuffs on cellular changes. CHEMICAL ABSTRACTS. 


Mechanism of Carbohydrate Utilisation. A. L. Raymonp 
(Proc. Nat. Acad. Sci., 1925, 41, 622—624)—A mechanism of the 
process of alcoholic fermentation as carried out by enzymes is 
suggested. It is assumed that as a first step the hexose reacts 
with inorganic phosphate to form a hexose monophosphate, which 
facilitates the cleavage of the hexose molecule into two triose 
groups, one of which contains all the phosphorus. Then the phos- 
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phorus-containing portion is condensed to a hexose diphosphate, 
whilst the other, which is assumed to be a reactive triose not identical 
with any of the known triose isomerides, is transformed to alcohol 
and carbon dioxide. Finally, hydrolysis of the diphosphate regener- 
ates the hexose and phosphate. The mechanism of the transform- 
ation of the reactive triose is assumed to follow the course : 
; 
CH,°CO-CO,H=CH,°CHO+CO, ; 
CH,°CH,"OH. 
The mechanism of the animal metabolism of carbohydrates 
is suggested as following the same steps as the above up to the 
cleavage of the hexose monophosphate, when in the presence 
of sufficient oxygen the reactive triose is oxidised. In a deficient 
oxygen supply, lactic acid is produced by isomerisation. It 
follows that lactacidogen is the hexose monophosphate, and not 
the diphosphate. The triose phosphate is not available to the 
organism until it is reconverted into the phosphorus-free hexose. 
It is suggested that glycogen is an intermediate in this process and 
that this is the main source of that material in the animal body. 
A. E. M. 


Carbohydrate Metabolism. II. Mutarotation of 8-Glucose. 
III. Nature of the Dextrose of the Blood of Normal Indi- 
viduals. IV. Nature of the Dextrose of the Blood of Patients 
with Diabetes Mellitus and with Benign Glycosuria. V. 
Form of Dextrose in Body Fluids. C. LunpDscaarp and S. A. 
Horpsott (J. Biol. Chem., 1925, 65, 305—322, 323—342, 343—362, 
363—369).—II. In neutral aqueous solution the mutarotation of 
8-glucose is complete within 3 hrs.; the process is unaffected by 
changes in reaction between pg 4-0 and 7-0, is more rapid at py 40 
or less, and is practically instantaneous at px 9-0 and above. A 
comparison of the very slow rate of mutarotation of the altered 
form of dextrose produced by the action of insulin and muscle-tissue 
(cf. this vol. i, 208) with that determined for 8-glucose indicates 
that the two substances cannot be identical; the possibility of a 
stabilising effect on $-glucose by insulin and inactivated muscle is 
excluded by the fact that addition of these substances to solutions 
of 8-glucose is without effect on the mutarotation of the latter. 
It is therefore concluded that the action of insulin and muscle- 
tissue on dextrose is to produce a more reactive form, designated 
“ new-glucose,” and it is suggested that this may be the aldehydic 
form of dextrose rather than the y-glucose suggested by Winter and 
Smith (A., 1923, i, 513). 

III. Comparisons were made of the optical rotation of the 
dialysate from normal blood with the concentration of dextrose as 
determined by a reduction method. The values of [«]) found were 
from 15-9° to 42-2°; on long keeping, the normal specific rotation 
of dextrose was regained; normal blood therefore contains “ new- 
glucose,’ and the observation of values for [«]p below 19° is further 
direct evidence that “‘ new-glucose ”’ is not identical with -glucose. 

IV. Extension of the above observations to diabetic patients 
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showed that the specific rotation of the dextrose of the blood was 
in close agreement with that of ordinary dextrose, but that the 
value of [«]p fell after administration of insulin; ‘“ new-glucose ”’ 
is therefore absent from, or reduced in amount in, the blood of 
diabetics; patients with benign glycosuria showed similar results 
to those obtained in normal cases. In all cases where ‘‘ new-glucose ”’ 
could be demonstrated, the concentration of sugar was less in the 
venous than in the arterial blood; this was not so in those cases 
where there was no “‘ new-glucose,” which indicates that it is the 
latter form of dextrose which is utilised by the tissues. 

V. Direct polarimetric examination of cerebrospinal fluid, 
edema fluid, and pleural fluid from ‘patients with normal carbo- 
hydrate metabolism indicates the presence in all cases of ‘‘ new- 
glucose’; the concentrations observed were somewhat greater than 
in the blood, which is probably due to partial mutarotation having 
taken place during the dialysis of the latter. 


Glycogen and Cerebroside Metabolism of the Central 
Nervous System. H. WINTERSTEIN and E. Hirscuspere (Bio- 
chem. Z., 1925, 159, 351—369).—The glycogen and cerebroside sugar 
content of the central nervous system of the frog reaches its maximum 
in the winter months and falls toa minimum insummer. The total 
carbohydrate compounds rapidly diminish when the isolated organ 
is kept in oxygenated physiological saline, but lack of oxygen, or 
narcosis with urethane, checks this decrease. Electrical stimulation 
of the brain also hinders the decrease in glycogen content. Insulin 
in large quantities diminishes the glycogen and cerebroside, but in 
smaller concentrations, particularly when the brain is at the same 
time electrically stimulated in presence of added dextrose, increases 
markedly the amount of both glycogen and cerebroside sugar. 

These effects are due to a disturbance of the normal equilibrium 
in the brain between synthesis and hydrolysis of glycogen and 
cerebrosides. H. D. K. 


Brain Metabolism. II. Carbohydrate Metabolism. E.G. 
Hoitmzs and B. E. Hotmss (Biochem. J., 1925, 19, 836—839).— 
The lactic acid content of the brain does not begin to fall until 
the blood-sugar has dropped considerably after the administration 
of insulin. At the convulsive or pre-convulsive stage, the lactic 
acid content is very small. It is assumed that this fall is due to 
fall in the blood-sugar level and the consequent shortage of dextrose 
in the brain. 8.8. Z. 


Relation between the Pancreas and the Carbohydrate Meta- 
bolism of Muscle. II. Antiglyoxalase and Glyoxalase. 
D. L. Foster (Biochem. J., 1925, 19, 757—767).—The factor found 
in the pancreas (A., 1924, i, 897) which inhibits the production of 
lactic acid by chopped muscle in vitro is not antiglyoxalose. The 
“antiglyoxalase ”’ action of pancreatic preparations is not due to 
its inhibitory action on the enzyme, but to the fact that the prepar- 
ations contain something capable of changing phenylglyoxal into a 
highly coloured substance which cannot give rise to mandelic acid. 
Rabbit muscle does not contain glyoxalase. 8.8. Z. 
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Hexoses Taking Part in Carbohydrate Metabolism. H. 
von Ever and R. Nizsson (Z. physiol. Chem., 1925, 148, 211—217). 
—The hexose obtained by treating a solution of glycogen with malt 
amylase in presence of top yeast, ferments more rapidly than either 
dextrose or «- or 6-glucose. It issuggested that glycogen is synthesised 
from the stable forms, «- and $-glucose (via zymophosphate), but on 
hydrolysis it breaks down into the more labile form, «- and @- 
bioglucose (y-glucose). P. W. C. 


Physiology of the Liver. X. Uric Acid following Total 
Removal of the Liver. J. L. Bot~mann, F. C. Many, and T. B. 
Macatu (Amer. J. Physiol., 1925, 72, 629—646).—Hepatectomy 
causes an increase in the uric acid content of the blood, and the 
appearance of large quantities of uric acid in the urine of dogs. 
The uric acid accumulated in the body of hepatectomised nephrecto- 
mised dogs is of the same magnitude as that excreted by the kidneys 
of hepatectomised dogs, so that the destruction of uric acid is a 
function of the liver. A. A. E. 


t Calorific Value and Elementary Analysis of Animal Fats. 
W. Krzywanek (Biochem. Z., 1925, 159, 507—509).—-Using the 
bomb calorimeter, the calorific value of the body fat of the following 
animals has been redetermined: horse, ox, sheep, pig, dog. Al- 
though the values found do not vary very appreciably from one 
animal to another, it is considered advisable that these differences 


‘should be taken into account in metabolism experiments. —" 


Reciprocal Conversion of Creatine and Creatinine. A. 
Haun and H. Fasotp (Z. Biol., 1925, 83, 283—288).—When creatine 
is injected subcutaneously into rabbits, by far the greater part of 
it is utilised metabolically, since it can only be accounted for in its 
unchanged form in very small quantities. The amount of creatinine 
excreted is not increased by such injections. 8. 8. Z. 


Biological Relationship of Arginine to Agmatine. H. 
Mitier (Z. Biol., 1925, 83, 320—324)—Neither by putrefaction 
nor by parenteral injection of arginine into rabbits was this 
substance converted into agmatine ; 7-5% of the arginine carbonate 
injected was found unchanged in the urine a short time after the 
injection. 8.8. Z. 


Mercapturic Acid Synthesis in the Dog. H. I. Coomss and 
T. S. Hee (J. Physiol., 1925, 60, Proc. xii.)—In the formation of 
p-chlorophenylmercapturic acid, which is produced in the dog after 
administering chlorobenzene, p-chlorophenol is not an intermediate 
compound, since the latter does not lead to mercapturic acid synthesis 
in the dog. CHEMICAL ABSTRACTS. 


Biochemistry of the Alkaline Earths. E.Hopet (Helv. Chim. 
Acta, 1925, 8, 514—518).—After intravenous injection into 4 
rabbit of a solution of calcium and strontium salts in equimolecular 
‘proportions, with sodium and potassium chlorides to diminish the 
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toxic effect, analyses were made to determine the proportion of 
calcium to strontium in the blood, the urine, and various organs. 
Calcium was found to be in excess in the blood, the kidneys, and the 
spleen, there being no strontium in the latter organ. The two 
metals were in unaltered proportions in the liver, whilst strontium 
was in excess in the urine and the skin. The body thus gets rid of 
the more poisonous element as quickly as possible. G. M. B. 


Transformation of Calcium Oxalate into Calcium Carbon- 
ate in Animal Tissues. M. Lorprer, R. Scuutmann, and J. 
Tounet (Compt. rend. Soc. Biol., 1925, 92, 1024—1025; from 
Chem. Zentr., 1925, ii, 741).—Small collodion sacs containing calcium 
oxalate were introduced into the peritoneum and muscles of guinea- 
pigs and rabbits. After 11—60 days, they were removed and the 
content of calcium oxalate and calcium carbonate was determined. 
In the peritoneum 11-8—12-7%, in the muscles 7%, and in the 
skin 0°% of the calcium oxalate had been converted into calcium 
carbonate. G. W. R. 


Phosphorus and Calcium Metabolism in an Adult Male. 
H. HeEInett (Z. ges. exp. Med., 1925, 45, 616—627; from Chem. 
Zentr., 1925, ii, 740).—During an experimental period of 1 year, 
an adult male had a positive phosphorus and calcium balance 
corresponding with more than 10 g. of calcium phosphate and 6 g. of 
calcium carbonate. Large daily and appreciable monthly fluctu- 
ations occurred. From 52-4% to 61:1% of the total excretion was 
in the urine. G. W. R. 


Effect of a Calcium Carbonate Supplement in the Diet of 
Hens on the Weight, Protein Content, and Calcium Content 
of the White and Yolk of their Eggs. G. D. Buckner, J. H. 
Martin, and A. M. Peter (Amer. J. Physiol., 1925, 72, 458—463).— 
The eggs of hens given calcium carbonate in addition to a maize— 
wheat—buttermilk diet, with green food and siliceous gravel, were 
greater in number or had a greater total content than when calcium 
carbonate was not given, but the calcium and protein concentration 
in the white and yolk was not affected. A. A. E. 


Mode of Transference of Calcium from the Shell of the Hen's 
Egg to the Embryo during Incubation. G. D. Bucxnnr, J. H. 
Martin, and A. M. Peter (Amer. J. Physiol., 1925, 72, 253—255). 
—An aqueous solution of carbon dioxide can pass through egg-shell 
membranes and dissolve calcium, calcium hydrogen carbonate 
subsequently diffusing back through the membranes. It is in- 
ferred that during the first 9 days of incubation such a solution is 
produced and calcium thus made available for the metabolism of the 
embryo; after the ninth day the shell presumably gives up calcium 
hydrogen carbonate to the blood-stream as it discharges carbon 
dioxide. A. A. E. 


Phosphate Metabolism. I. Hexosephosphatases in 
Human Organs and Body Fluids. F. Demutu (Biochem. Z., 
1925, 159, 415—423).—The action of body-fluids and pulps of 
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various organs made 12 hrs. after death on sodium hexosediphosphate 
solution at varying Px has been followed. All the organs and body. 
fluids investigated, with the exception of gastric juice, have a definite 
phosphatase activity. The optimum pz for this action varies from 
one organ to another. Cerebrospinal fluid in meningitis contains 
phosphatase in much greater quantity than the normal fluid, whilst 
the blood-serum of children with florid rickets is much more active 
than that of healthy children, having a very sharp optimum of 
phosphatase activity at py 7-9. H. D. K. 


Mineral Metabolism of Dairy Cows as Affected by Distilled 
Water and Previous Feeding. C.F. Monroz and A. E. Perkins 


(J. Dairy Sci., 1925, 8, 293—311).—-Cows fed continually on a winter 


ration showed a negative calcium balance less than half of that shown 
by cows which had previously been allowed pasture in the summer; 
similar results were obtained with nitrogen (in the first group a 
negative balance of an average of 3 g., and in the second group a 
positive balance of 8 g., and with phosphorus 1 g. positive balance 
compared with 4 g. positive balance), whilst no difference was found 
between the two groups in respect to the magnesium metabolism. 
The type of water used had no apparent effect on the balances of 
any of the minerals studied. CHEMICAL ABSTRACTS. 


Feeding of Goats on Ammonium Acetate, Urea, -and Horn 
Meal as Protein Substitute. E. Paascu (Biochem. Z., 1925, 160, 
333—385).—The utilisation of urea, ammonium acetate, and horn 
meal (‘‘ovagsolan”’) nitrogen compared with that of protein 
(dried yeast) nitrogen is 96-6%, 98-6%, and 113-1%, respectively. 
Ammonium acetate causes an increase in total milk output, without 
affecting its composition. Horn meal increases output but 
diminishes the fat content. Urea diminishes fat content without 
altering the volume. Ammonium acetate and, possibly, horn meal 
stimulate the mammary gland, the former causing a lowering of 
the positive nitrogen balance compared with the control periods, 
whereas urea causes an increase in the positive nitrogen balance, 
and has no specific action on the mammary gland. E. C. 8. 


Mineral Metabolism with Dairy Cattle. Mineral Equi- 
librium after Prolonged Lactation. H. G. Miter, W. W. 
Yates, R. C. Jongs, and P. M. Branpt (Amer. J. Physiol., 1925, 72, 
647—654).—The nitrogen, sulphur, phosphorus, chlorine, calcium, 
magnesium, potassium, and sodium balances were determined. 
Supplementing the basal ration with bone meal caused increased 
storage of calcium and phosphorus, a marked increase in inorganic 
phosphate content, and a slight increase in the calcium content of 
the blood plasma; kale caused an increased calcium, but not 
phosphorus, storage, and increased calcium in the plasma. <2 

A. A. E. 


Carbohydrates. I. Relative Sweetness of Pure Sugars. 
A. Brester, M. W. Woop, and C. 8. Wanuin (Amer. J. Physiol., 
1925, 73, 387—396).—The relative sweetness of sugars is expressed 
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numerically as follows: sucrose, 100; levulose, 173-3; dextrose, 
74:3; xylose, 40-0; maltose, 32-5 (?); rhamnose, 32-5; galactose, 
32-1; raffinose, 22-6; lactose, 16-0. A. A. E. 


Carbohydrates. II. Relative Sweetness of Invert-sugar. 
J.J. C. 8. Wann, and A. Brester (Amer. J. Physiol., 
1925, 73, 397—400)—The relative sweetness of invert-sugar 
compared with sucrose (100) is 127-4 when prepared by the usefof 
invertase, and 130-0 when prepared synthetically. A. A. E. 


Kinetics of Colloidal Processes in the Stimulation of 
Tissues. P. LasarEv (Bull. Acad. Sci. Si. Pétersbourg, 1919, [6], 
1035—1038 ; from Chem. Zentr., 1925, ii, 658).—The author suggests 
that stimuli are always accompanied by changes in ionic concentra- 
tion which effect the flocculation of protoplasmic colloids. 

G. W. R. 


Glutathione. Its Influence in Oxidation of Fats and 
Proteins. F. G. Hopxins (Biochem. J., 1925, 19, 787—819).— 
In acid systems (py 3-0—4°5) reduced glutathione (G-SH) promotes 
the oxidation of emulsions of fatty acids (linolenic and linoleic) 
and of lecithin. When the reaction is on the alkaline side (pg 7-4— 
7-6), oxidation of the thiol group and of the fatty acids takes place 
simultaneously with equipartition of oxygen. This oxidation is 
not brought about by the minute traces of iron which glutathione 
contains. The uptake of oxygen by the glycerides differs from that 
of the fatty acids. In acid systems (pg 3-5—4-0), there is a lag, 
during which period the system is practically inert, before the oxygen 
uptake becomes manifest. At pg 7-4—7-6, there is no lag period 
and the high initial velocity falls off rapidly. During the first 
stage of oxygen uptake, the thiol group of glutathione is oxidised 
without oxidising the fat. The longer the induction period an oil 
at px 3—4 shows, the higher concentration of thiol is required to 
establish an active system at pu 7-6. 

Glutathione also promotes oxidation of certain pure proteins in 
neutral and faintly alkaline but not in acid (pg 3-0O—4-5) media. 
Oxidation proceeds when the protein is in solid phase, and only 
when it shows the presence of the thiol group (nitroprusside reaction). 
This group, although resistant to oxidation by molecular oxygen, 
is oxidised when in contact with a solution of the disulphide form of 
glutathione, which in its turn is reduced. Other thiol compounds. 
can replace glutathione and the oxidation can also be effected under 
anaérobic conditions. The mutual oxidation and reduction occur 
as reversible processes, and equilibria are established between sulphur 
groupings in the solid phase and sulphur groups in solution. Evidence 
is produced that it is not a reversible adsorption process. When the 
protein thiol groups are oxidised, the total oxygen uptake is ten times 
the oxygen equivalent of the thiol group. On reducing the thiol group 
of the protein by means of the disulphide again, oxygen in excess of 
the oxygen equivalent of the thiol group is once more taken up, and 
this can be repeated successively until the protein finally takes up. 
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at least 10 c.c. per g. Certain } concen of which blood-serum is an 
example, will not undergo oxidation in their native state, but will 
do so after denaturation. 8. S. Z. 


Clinical Experiments with Phloridzin. L. Di NNER and M, 
MECKLENBURG (Z. ges. exp. Med., 1925, 45, 518—525; from 
Chem. Zentr., 1925, ii, 665).—Both pituitary and thyroid extracts 
in. subliminal doses produced glycosuria. Injection of sodium 
dihydrogen phosphate or of sodium monohydrogen phosphate 
decreased phloridzin glycosuria. G. W. R. 


Action of Sodium and Calcium Ions on Frog’s Heart. E. 
HouzLOHNeER (Z. Biol., 1925, 83, 107—119).—The observations of 
Sakai (Z. Biol., 1913, 62, 295; 1914, 64, 505), demonstrating the 
uncompensated action of calcium ions in perfusing solutions poor 
in sodium salts, are confirmed. The action is largely independent 
of the pz. H. P. M. 


Action of Bismuth on the Red Blood-corpuscle. A. Simon 
(Biochem. Z., 1925, 159, 424—431).—In very small quantities, 
bismuth (potassium bismuth tartrate or ammonium bismuth 
citrate) has no effect on the red blood-corpuscle. In slightly 
higher concentrations, it brings about increased resistance of the 
corpuscle to hemolytic agents. If the concentration of bismuth 
is raised still further, there is a diminution in the resistance of the 
corpuscle. Bismuth may be of value in the treatment of pernicious 
anemia. H. D. K. 


Determination of Small Quantities of Arsenic in Animal 
Organs. E. Prisyt (Biochem. Z., 1925, 159, 276—279).—The 
Marsh test may be replaced by the Reinsch test if a standard scale 
of arsenic coatings on copper strips is first prepared. The separated 
arsenic may be dissolved in NV /10-iodine, decolorised with thiosulphate, 
and used directly for the Marsh test. P. W.C. 


Antiseptic Action of Cupric Chloride in Solvents of Different 
Dielectric Constants. N. Kuisstunis (Biochem. Z., 1925, 159, 
107—109).—Cupric chloride has no antiseptic action when dissolved 
in isoamyl, propyl, and isopropyl alcohols, and acetone, but in ethyl 
and methyl alcohols, glycol, and water antiseptic action is 
manifested. E. C. 8. 


Adsorption of Poisons by Charcoal. II. E. DINGEMANSE 
and E. Laqueur (Biochem. Z., 1925, 1460, 407—416; cf. this vol., i, 
736).—The authors have compared the efficiency of a number of 
commercial charcoals with respect to the adsorption of mercuric 
chloride, morphine, strychnine, oxalic acid, and methylene-blue. 
[Cf. B., Dec. 24th.] The methylene-blue method of determining the 
efficiency of a charcoal is more accurate in the Joachimoglu modi- 
fication (A., 1917, ii, 42) than the Wiechowski (Ther. Gegenw., 
1922, 24, 129). Acidification with dry hydrogen chloride increases 
the adsorption of morphine hydrochloride. The adsorption of sodium 
oxalate and potassium cyanide by the most efficient charcoal was 
very slight. E. C. 
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Action of Santonin on Blood-sugar. A. SrasraxK (Biochem. Z., 
1925, 160, 298—306).—Repeated administration to rabbits per os of 
“Natrium santoninicum cryst.” in doses of 0-20—0-40 g. results in 
hypoglycemia, hypotonia, and slight paresis of the hind limbs, 
followed by fall of body temperature and clonic convulsions. 
Temporary recovery is effected by application of heat and injection 
of dextrose, but death finally ensues. The liver histologically shows 
degenerative changes. The primary action of santonin is directed 
against the liver, the nervous effects being subsidiary. E.C.S. 


Toxicity of Saponins and Detoxication by Cholesterol. 
L. Ko¥FLer and W. ScurutxKa (Biochem. Z., 1925, 1459, 327—336).— 
Eleven saponins were administered to white mice either orally or by 
intravenous or subcutaneous injection. White mice appear to 
tolerate higher doses per kg. body-weight than other mammals 
previously investigated. Profuse perspiration and inflammation of 
the eyes occur and death usually several days after administration. 
The lethal dose by oral administration is 3—300 times the intraven- 
ous dose. The three saponins which, in vitro, are most powerfully 
hemolytic, viz., digitonin, primulic acid, and gypsophila saponin, 
are also most when injected intravenously, whereas 
guaiacum and horse-chestnut saponins, which are only faintly 
hemolytic in vitro, are also only slightly toxic. The amount of 
cholesterol (in acetone solution) necessary to render the saponins 
inactive is ascertained quantitatively. Sapotoxin requires most 
cholesterol, primulic acids and digitonin less, and the horse-chest- 
nut and guaiacum saponins least. A direct proportionality between 
the action of cholesterol and the toxicity of the saponin does not 
seem to exist. 


Standardisation of certain Glucosides which Affect the 
Heart, by Oral Administration to Frogs. L. LENDLE (Arch. 
exp. Path. Pharm., 1925, 109, 35—49).—Different values were 
found for the lethal doses of digitalin and allied substances, accord- 
ing as the drug was given subcutaneously or per os. The difference 
was considerable for strophanthin and digitalin (lethal dose 20—40 
times greater per os), but much smaller for digitoxin, scillitoxin, 
and the gitalin fraction (“ verodigen ’’) (1—3 times greater). Con- 
vallamarin appeared to be intermediate (13 times greater). The 
lethal doses per os were: strophanthin, 0-04; scillitoxin, 0-15; 
digitalin (in water), 0-45; digitoxin (in 40% alcohol), 0-01; “‘ vero- 
digen ” (in 5% alcohol), 0-015; convallamarin, 0-18 (expressed in 
mg. per g. of frog). It made no appreciable difference whether the 
drug was given as an infusion or in powdered form. P. E. 


Salicylates. XV. Liberation of Salicyl from and Excretion 
of Salicyl Salicylate. XVI. Liberation of Salicyl from and 
Excretion of Methyl Salicylate, with a Note on the Irregular 
Toxicity of the Ester in Man. P.J. Hanzii and N. E. PREsHo 
(J. Pharm. Exp. Ther., 1925, 26, 61—70, 71—81).—Salicy] salicylate 
and methyl salicylate are relatively stable in presence of buffer 
mixtures ranging from pz 4-0 to 8-4 with or without the addition of 
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** pancreatin ”’ or bile. When administered by mouth, 63% of the 
salicyl salicylate taken is excreted in the urine, and of this 10% 
is present as salicyl salicylate and the rest as sodium salicylate. 
The excretion of methyl salicylate is variable ; on the average 50% 
of that taken is found in the urine as sodium salicylate and approxi- 
mately 0-1% as unchanged methyl salicylate. Hydrolysis of those 
esters appears to take place in the tissues. W. O. K. 


Pharmacology of Proteinogenous Cholines. T. GorDonoy 
(Biochem. Z., 1925, 160, 451—463).—Alanine-, leucine-, phenyl. 
alanine-, tyrosine-, and methyltyrosine-acetylcholine exhibit the 
same action .as choline on isolated frog’s heart, small intestine 
(rabbit), uterus (guinea-pig), and nerve-muscle preparation (frog), 
The non-acetylated choline derivatives phenylalanine-, tyrosine., 
and methyltyrosine-choline iodides slightly increase the amplitude 
of beat of the frog’s heart, and stimulate only transitorily, and in 
large doses, the intestine and uterus, the contractions being then 
myotropic. In the intact animal, none of the characteristic acety]- 
choline effects are shown by any of the above derivatives. 

E. C. S. 


Relationship between Chemical Structure and Physio- 
logical Action. Effect of l-Adrenaline and Derivatives on 
Blood-sugar. H. E. Dusrn, H. B. Corsirt, and L. FREEDMAN 
(J. Pharm. Exp. Ther., 1925, 26, 233—241)—The effects of the 
following adrenaline derivatives in raising the blood-sugar of 
normal rabbits decrease in the order named: l-adrenaline, dl- 
adrenaline, dl-adrenaline methyl ether, d-adrenaline, epinine, 
dl-adrenaline ethyl ether, methylaminoacetopyrocatechol, adrenaline 
anhydride, tyramine, and pyrocatechol. This indicates the im- 
portance, for physiological action, of the integrity of the secondary 
alcohol group, and its orientation. H. P. M. 


Influence of Histamine and Tyramine on the Nitrogen 
Metabolism of the Rabbit. R.Iwatsurvu (Bull. Soc. Chim. biol., 
1925, 7, 946—954).—Subcutaneous injections of histamine and 
tyramine into rabbits receiving a vegetable diet cause respectively 
a decrease and an increase in the total urinary nitrogen. Similar 
results are obtained when the diet of the animals contains a high 
percentage of fat or carbohydrate. H. J.C. 


Inhibition by Atropine and the Action of Organic Acids on 
the Intestine. L. JenpRassik and H. Tanet (Biochem. Z., 
1925, 159, 337—350)—That the contraction of the intestine is 
inhibited by atropine does not prove that it is similar to the pilo- 
carpine contraction. Atropine appears to bring about a lowering 
of tonus and can completely inhibit the smaller barium and potassium 
contractions. The intestine appears to retain atropine and it is 
only after repeated washing out that it regains its sensitivity to 
atropine. The action of sodium acetate, propionate, and pyruvate 
is not conditioned by the,liberation of choline esters, since their 
reaction occurs in presence of atropine, whereas under these con- 
ditions acetylcholine has no effect. Free acetic and propionic acids 
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the are more active than their salts, and their action is not inhibited by 
0% atropine. P. W. C. 
“ee Glycogen Content of Liver. I. Behaviour of the Blood- 
/o sugar and Liver Glycogen after Administration of Morphine. 
onl N. Frank and J. Forster (Biochem. Z., 1925, 1459, 48—52).— 
i Simultaneous determinations of blood-sugar and liver glycogen have 
. been made in rabbits during a period following the injection of 
NOV morphine. The blood-sugar concentration reaches a maximum in 
nyl- 24 hrs., then falls gradually to the normal level. The rise syn- 
the chronises with the mobilisation of the liver glycogen, the commence- 
tine | ment of the fall with its exhaustion. E. C. 8. 
me Alcohol Tolerance in Man. K. Hansen (Biochem. Z., 1925, 


160, 291—297).—After receiving 0-5 g. of ethyl alcohol per kg. per 
diem for 3—4 weeks, the rate of removal of alcohol from the blood 
increased in one subject, in a second subject it remained unaltered ; 


tyl- the two subjects had not previously taken alcohol in any form. 
E. C. 


. Effect of Alcohol, under Varying Conditions of Diet, on 
Man and Animals, with Some Observations on the Fate of 


an Alcohol in the Body. H. W. Sourucate (Biochem. J., 1925, 
IAN 19, 737—745).—Once the maximum concentration of alcohol in the 
the blood has been reached, provided the subject be at rest and external 
of conditions are maintained constant, the subsequent rate of its 
dl. disappearance from the blood is independent of the concentration. 
ne There is no increased rate of absorption of alcohol in man when water 
“aid is previously taken. A previous draught of milk, on the other hand, 
m- lowers the alcohol blood-concentration curve. A meal of bread has a 
ary similar effect, whilst a meal of bread and boiled milk has an even 
1 greater effect in lowering the concentration curve. The fat of milk 
or of bread and milk is not responsible for this depression. The 
en concentration of alcohol in the urine exceeds that of the blood over a 
ol., period of 1—6 hrs. after ingestion by about 40—50%. The amount 
nd of alcohol excreted in the urine varies from 3% to 5% of that ingested. 
ely Experiments are recorded of attempts made to discover the fate of 
4 the fraction of aleohol which cannot be traced. 8. 8. Z. 
. Intoxication. III. Action of Ethylene. IV. Action of 
Propylene. V. Action of Ethyl Chloride. VI. Action of 
on Methyl Ether. B. M. Davipson (J. Pharm. Exp. Ther., 1925, 
Z., 26, 27—32, 33—36, 3742, 43—48).—The subjective and objective 
- effects of the inhalation by the human subject of various concen- 
- trations of ethylene, propylene, ethyl chloride, and methyl ether 
ng are described. Unconsciousness is produced by approximately 
- 60% of ethylene, 20% of propylene, 3-6%, of ethy! chloride, and 20%, 
be of methyl ether. Methyl ether gives rise to more depressant after- 
be effects than any other of the gases investigated. W. O. K. 
eir Experiments with the Local Anesthetics Psicaine and 
n- Tutocaine. W. WaGNeR (Arch. exp. Path. Pharm., 1925, 109, 
ds 64—73).—For both infiltration and surface anesthesia, the minimal 
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effective concentration of tutocaine is one quarter that of cocaine 
or psicaine (about 0-013% for cocaine). The minimum lethal doses 
for guinea-pigs were 0:05 for cocaine, 0-10 for psicaine, and 0-20 for 
tutocaine (expressed in g. per kg. body-weight). The efficiencies, 
calculated as the ratio of the lethal dose to the minimal effective dose, 
were 4-0, 6-3, and 64-5, respectively. The anesthesia is lengthened 
by the addition of adrenaline to the solution of the anzsthetic. The 
addition of phenol in small amounts increases the potency in surface 
anesthesia. Psicaine produces a local arieas action, tutocaine 
does not. &. 


Localisation and Excretion of Alkylated Barbituric Acids. 
R. Fasre and P. Frepet (J. Pharm. Chim., 1925, [viii], 2, 321—334). 
—After intravenous injection of diethylbarbituric acid (veronal) and 
allylisopropylbarbituric acid into dogs, the drugs are found principally 
in the nervous centres and in the blood (mainly in the red cells) ; 
other organs excepting the spleen contain practically none of the 
anesthetic. The excretion of these drugs is very slow and is not 
accelerated by diuretics. Methods for the determination of the 
drugs in the body (by proteolysis and ether extraction) and urine 
are described. It is noteworthy that even the unsaturated allyliso- 
propylbarbituric acid is excreted unchanged. L. F. H. 


Influence of Method of Dissolving Amylase on Sacchari- 
fication of Starch. P. Prtir and RicHarp (Compt. rend., 
1925, 481, 575—577).—It is found that when allowed to act at the 
optimum hydrogen-ion concentration (pa 4:2; cf. Fernbach, A., 
1906, i, 327), amylase dissolved in boiled water is the most potent ; the 
same holds in more acid media, but in alkaline media amylase 
dissolved in water through which hydrogen is passed is the most 
active; in each case, amylase dissolved in aérated water is the least 
active. An algebraic relationship between the hydrogen-ion con- 
centration of the medium and the amount of maltose produced has 
been observed, different equations being necessary on either side of 
an inflexion point, at px 5-5—6-4. Saccharification of starch does 
not proceed in acid media, whilst production of maltose is retarded 
but not completely stopped in alkaline media. in We 


Hydrolysis of Natural and Synthetic Amylophosphates by 
es. Samec (Compt. rend., 1925, 181, 532—533; cf. A., 

1913, i, 1155).—By the action of extracts of the seeds of Glycina 

hispida, of porpoise muscle, and of calf’s femur on potato starch 

and synthetic amylophosphates, a certain amount of hydrolysis of 

the organic phosphates has been obtained, the reaction products 
being separable by dialysis and electro-dialysis. ioe F. 


Pringsheim's ‘‘ Amylase Complement.'’ K. (Bio- 
chem. Z., 1925, 159, 468—471).—Confirming Pringsheim’s work, it 
is shown that in certain kinds of yeast, a fairly thermostable sub- 
stance (stable for 1 hr. at 80°) occurs, in presence of which 

““complement’”’ malt extract is able to bring about “cr” 
hydrolysis of starch into maltose. 


= 


BIOCHEMISTRY. i. 1505 


Arginase. II. Quantitative Determination of Arginase 
in Animal Organs. III. Arginine Exchange and Sexuality. 
§. EpLBACHER and H. R6rnuEr (Z. physiol. Chem., 1925, 148, 264— 
272, 273—282).—II. An arginase unit is defined as that amount 
of arginase which, acting for 60 mins. at 38° on a solution containing 
10 c.c. of a 1% arginine carbonate solution and 5 c.c. of a glycine, 
sodium hydroxide, and chloride buffer solution to bring the pg to 
9-5 (optimal, cf. this vol., i, 863), causes the formation of an amount 
of urea which on treatment with urease yields 0-34 mg. of ammonia, 
i.e., is equivalent to a titre (Folin’s method) of 1 c.c. of N /50-sulphuric 
acid. For an extract of calf’s liver, a table and typical curve are 
given indicating the titre of N /50-acid corresponding with 1—83 units 
of arginase. The curve is typical for the extracts of organs of a 
number of animals, but an exception is seen in the case of extract 
of hen’s kidney, in which the titre of acid is directly proportional to 
the units of arginase used (cf. this vol., i, 104). 

III. The mean arginase value (units of arginase per g. body-weight) 
of the liver, testes, and kidney of ten cocks is 0-363 unit and of the liver 
and kidney of ten hens 0-227 unit. Similar relations are obtained 
for ducks and pigeons, and also for dogs, cats, guinea-pigs, rabbits, 
and rats. The arginase value of mammals is about 500 times that 
of fowls, but if the female value is expressed as a percentage of the 
male value, about the same figure is obtained for all animals, viz., 
60—70%. Attainment of puberty appears to be associated with 
increased arginine metabolism. The spleen, thyroid, mucous 
membrane of the gut, muscle, and heart in all animals are devoid 
of arginase, but the placenta and thymus contain a small amount. 
The authors conclude that higher arginine metabolism is a specific 


_ characteristic of the male sex. y. W. 


Bacterial Arginase. A. Kossext and F. Curtius (Z. physiol. 
Chem., 1925, 148, 283—289).—Sterile emulsions of Bacillus pyo- 
cyaneus and liver arginase, in media containing dl-arginine, attack 
the d-form only (cf. A., 1924, i, 474). Living, arginase-free cultures 
of the bacillus attack both the /- and d-forms, probably by oxidation. 
This agrees with the results of Felix and Morinaka (A., 1924, i, 450), 
that dl-arginine completely disappears when perfused through the 
surviving liver, whereas liver arginase attacks only the d-form. The 
disappearance of arginine is followed throughout by precipitation 
of the unattacked base with flavianic acid, with subsequent re-liber- 
ation and examination of the rotation of the arginine. P. W. C. 


Liver and Blood Catalase. II. P. Rona, A. Freesat, and Y. 
Naxanara (Biochem. Z., 1925, 1460, 272—284; cf. A., 1923, i, 405). 
—The length of time taken for the recovery of liver and blood 
catalase from potassium cyanide poisoning depends on the con- 
centration of cyanide. Recovery is brought about by destruction 
of the cyanide by hydrogen peroxide. The resulting oxidation 
product exerts a slightly inhibitory action on the catalase owing to 
partial destruction of the enzyme. Sulphate, chloride, and nitrate 
lons are strongly inhibitory from pz 3 to 5, but from pz 7-3 to 8 their 
inhibitory action is scarcely detectable. E. C. 8. 
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Purification and Properties of Hydroxynitrilese. Norpz- 
FELDT (Biochem. Z., 1925, 159, 1—35; cf. A., 1922, i, 66, 1077; 
1923, i, 722).—Dry almond powder, preferably fat-free, is extracted 
with dilute alkali and precipitated with acetone, giving “ crude 
emulsin.”” The purification is carried out by successive dialysis, 
acid precipitation, sorption on aluminium hydroxide, and elution in 
potassium dihydrogen arsenate or phosphate, and finally two 
successive precipitations with lead acetate. The product obtained 
is one hundred times more active in cyanohydrin synthesis than 

“crude emulsin.”’ It is protein-free, almost carbohydrate-free, 
and the mol. wt. is estimated to be lower than 5000. The 
specific rotation falls during the purification process. The enzyme 
is very stable at the ordinary temperature, but heating at 75° for 
1 hr. causes a loss of half its activity. The optimum pz for 
cyanohydrin synthesis is 5-2—5-4. KE. C. 


Role of Accompanying Substances in Immunisation with 
Invertase Preparations. A. Bacu, W. ENGELHARDT, and A. 
SamyssLov (Biochem. Z., 1925, 160, 261—268).—Injection of beer- 
yeast invertase into rabbits causes the production of an immune 
serum. After adsorption on kaolin or ammonium phosphomolyb- 
date, the immune serum, but not the normal serum, will remove 
invertase from solution. The enzyme retains its activity after 
precipitation. Purified invertase preparations give weaker im- 
mune sera than crude invertase of the same activity. Enzyme pre- 
parations inactivated by heat will cause the production of anti- 
enzyme sera, hence the accompanying proteins, and not the enzyme 
molecule, act as antigens. E. C. 8 


Factors Influencing the Action of Pancreatic Lipase. B.S. 
Piatt and E. R. Dawson (Biochem. J., 1925, 19, 860—874).—The 
optimum pz for the action of pancreatic lipase is determined by the 
substances present in the reacting mixture. Even when the 
optimum reaction is ensured, the enzyme will not hydrolyse ethyl 
butyrate in the complete absence of activators. The effect of 
increasing concentrations of phosphates and of bile salts on the 
activity of the enzyme is the same. Two phases in which there is a 
rise of activity occur in both cases. The ester-hydrolysing properties 
of the enzyme are definitely altered by changing the accompanying 
protein. The apparent destruction of lipase by trypsin is due in 
part to the hydrolysis of the protein which activates the lipase. 
Formaldehyde has no appreciable effect on the activity of pancreatic 
lipase in concentrations less than 0-2%. 8. 8. 


Separation of the Schardinger Enzyme from Milk. F. G. 
Hopkins and M. Drxon (Biochem. Z., 1925, 159, 482—483).—A reply 
to Sbarsky and Michlin’s (this vol., i, 472) criticism of the method 
employed by Dixon and Thurlow (A., 1924, i, 1380) for the separation 
of this enzyme. The Russian authors, in repeating Dixon and 
Thurlow’s work, criticise a statement which the latter workers did 
not make. H. D. K. 


~ 
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Methylglyoxalase. O. MryYERHOF (Biochem. Z., 1925, 159, 
432—443).—The production of lactic acid from methylglyoxal, unlike 
glycolysis, is not hindered by simultaneous uptake of oxygen, but 
resembles typical metabolic processes in its physico-chemical 
characteristics. In the cell and in cell extracts narcotics interfere 
with the process in varying degrees. The activity of a methyl- 
glyoxalase preparation is bound up with the protein content of the 
extract. Boiled tissue extracts considerably increase this enzymic 
activity, but there appears to be no ultra-filterable co-enzyme. The 
conversion of methylglyoxal into lactic acid in neutral solutions is 
catalysed by the presence of very small quantities (210% to 
1x10% M) of potassium cyanide. H. D. K. 


Constitution and Mode of Action of Proteolytic Enzymes. 
E. HuGouNnENQ and J. LoIseLeuR (Bull. Soc. Chim. biol., 1925, 7, 
955—973).—From a consideration of results already reported (this 
vol., i, 1198), the enzyme system is regarded as consisting of an 
electrolyte, one ion of which has been adsorbed on a colloid, leaving 
the other ion in an active form; the chemical action of the enzyme 
is carried out by this “ active’ ion. The nature of the ion adsorbed 


depends on the electrical charge of the protein in colloidal solution. 
H. J. 


Action of Hydrochloric Acid and of Pepsin and Hydro- 
chloric Acid on Dissolved Proteins. H.W. van UrRK (Biochem. 
Z., 1925, 160, 448—450).—The observation of Abderhalden and 
Steinbeck (A., 1910, i, 795) that, if the action of hydrochloric acid 
and pepsin on dissolved protein is followed polarimetrically, no 
difference can be observed from the action of hydrochloric acid alone, 
is shown to be due to the fact that the products of peptic digestion 
of acid metaprotein from egg-albumin have the same optical 
rotation as the original metaprotein. E. C. S. 


Nephelometric Investigation of Enzymic Proteolysis. IV. 
Kinetics of Peptic Hydrolysis of Serum-albumin. P. Rona 
and H. Kiernmann (Biochem. Z., 1925, 1459, 146—174; cf. A., 1923, 
i, 1145; this vol., i, 103, 473).—The course of the hydrolysis can be 
very well represented by the formula for a bimolecular reaction, 
either at the optimum pg or on the alkaline side of neutrality, but 
on the acid side the reaction constant falls rapidly owing to the 
destruction of the enzyme. Between [H*]=4-17 x 10% and 1-7 x 10% 
the velocity of hydrolysis is very nearly proportional to[H’]. The 
presence of hydrolytic products (either from enzymic or acid 
hydrolysis) does not affect the course of the reaction. The tem- 
perature coefficient of the reaction between 30° and 40° a 

.C.S. 


Action of Bile on the Digestion of Proteins by Pancreatic 
Juice. L. P. Rosenov (Biochem. Z., 1925, 159, 240—244).— 
Bile, even when boiled, protects active trypsin against self-de- 
struction. It also prevents the activation of trypsinogen. Diges- 
tion in vitro by means of inactivated pancreatic juice proceeds there- 
3 g* 
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fore more slowly in presence of bile, but digestion by means of 
activated juice is increased many times by the addition of bile. 


Presence of Trehalose in Yeast. E. M. Kocu and F. C, 
Koon (Science, 1925, 64, 570—572).—-Air-dried pressed yeast was 
extracted first with ether and then with alcohol; the combined 
alcoholic extracts were seeded with crystals of a hexose accidentally 
obtained ina similar manner. The crystals which slowly deposited 
were dissolved in hot glacial acetic acid, and the cold solution was 
precipitated with acetone. An aqueous solution of the precipitate 
was then decolorised, concentrated, diluted with alcohol, and 
allowed to crystallise after careful addition of acetone. After 
several recrystallisations, a substance was obtained which was 
identified with trehalose, m. p. 102-5°, resolidifying at 125—135° 
and melting again at 208—-209°, [«]i? +183-98° (hydrated), or 
203-34° (anhydrous). A. A. E. 


Effect of Ammonium Salts on the Swelling of Colloids and 
the Growth of Yeast at Various Temperatures. E. I. FuLmer 
(2nd Colloid Symposium Monograph, 1925, 204—208).—Ammonium 
chloride, sulphate, nitrate, and tartrate promote at 30° a maximum 
crop of yeast at 0-0353N, the phenomenon apparently being a func- 
tion of the ammonium-ion concentration. Ata higher temperature, 
a linearly higher concentration of the salt is required, the optimum 
being identical with that in which wheat gluten is least swollen. 
Temperature may thus afiect the lyotropic series and the Donnan 
equilibrium. The temperature coefficient of reaction in heterogen- 
eous systems varies with the concentration of the materials in the 
solution, and the effect of temperature alone cannot be determined 
unless the concentrations are appropriately varied. 

CHEMICAL ABSTRACTS. 


Dependence of the Reduction Processes of Yeast on Fer- 
mentation. 5S. L’vov (J. Russian Botan. Congress, 1921, 1, 61).— 
The action of the reductase of yeast increases with the addition of 
sugar, phosphates, and co-enzyme, but phosphates in the absence 
of sugar do not accelerate reduction processes ; that is, strengthening 
of the action of reductase requires organic phosphoric compounds 
which arise in the beginning of fermentation. It is possible to 
separate the process of fermentation from the action of the reductase ; 
when diluted with water the former process is arrested, whilst the 
latter continues. The hydrogen which is derived by the reductase 
in the absence of fermentation is intimately connected with the 
process of fermentation, apparently with the synthetical substances 
of fermentation. CHEMICAL ABSTRACTS. 


Phosphorylation of Sugar. C. Nreupera and M. KosBEL 
(Biochem. Z., 1925, 160, 464—466; cf. this vol., i, 476).—The 
presence of salts of pyrophosphoric acid, which inhibit the ionisation 
of iron, has no effect on the formation of levulose phosphoric esters 
by yeast. The pyrophosphoric acid itself is not used in the 
synthesis. ‘E. C. S. 
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Fermentation of Mannitol by Yeasts. S. L’vov (J. Russian 
Botan. Congress, 1921, 1, 62).—Mannitol is not fermented by yeast 
immediately, but fermentation begins as soon as methylene-blue is 
added in substitution of a chromogen. Methylene-blue is reduced 
proportionally to the quantity of fermented mannitol. Ferment- 
ation proceeds similarly to the normal alcoholic type. 

CHEMICAL ABSTRACTS. 


Action of Electric Current on Miicro-organisms. M. 
KLEIBER (Biochem. Z., 1925, 160, 312—324).—The temperature of 
inactivation of yeast in apple juice or beer wort is the same whether 
heat is applied externally, or internally by means of a direct or 
alternating current of potential difference 16 volts per cm. The 
fermentation of beer wort is somewhat inhibited by the passage of a 
direct current of 3—4 volts per cm. potential difference, but is 
unaltered by an alternating current of the same strength. This 
effect is due to electrolytic alteration of the wort, and not to a 
specific action of the current on the yeast-cell. The preservative 
effect in the electrosilo is not due to sterilisation. E. C. 8. 


Conductivity Method as Applied to Studies of Bacterial 
Metabolism. L. B. Parsons and W. 8. Sturazs (Abstr. Bact., 
1925, 9, 10).—Conductivity changes were correlated with formol 
titration and ammonia changes in the case of Clostridium sporogenes 
and C. flabelliferum. ‘The conductivity and ammonia changes 
agreed to within 10%, and the formol titration also followed the 
conductivity changes fairly closely. The ammonia change (found 
by Folin’s method) was more than sufficient to account for the 
observed changes in conductivity. A. A. E. 


Error Due toAmmonia and Ammonium Salts in Van Slyke’s 
Procedure for Amino-nitrogen Determination as Applied in 
Studies of Bacterial Metabolism. L. B. Parsons and W. 8S. 
Sturcss (Abstr. Bact., 1925, 9, 11).—A physico-chemical investig- 
ation of the decomposition of ammonium salts in Van Slyke’s pro- 
cedure. The reaction is of the first order, so that the relative 
amounts of ammonia nitrogen evolved are independent of the 
initial concentrations of the ammonium salts. The temperature 
coefficient of the reaction between 20° and 30° is 3-0. A. A. E. 


Oxydase Activity and Isolation of Pure Cultures of 
Bacteria. L. D. Fetton (J. Infect. Dis., 1924, 34, 407—413).— 
p-Aminoleucomalachite-green (1 in 5000) in 0-5—1-0% dextrose- 
whole blood—meat infusion—agar with pg 7—7-6 shows the presence 
of oxydase in bacteria by the production of faint blue colonies. 
The medium is therefore suitable for the isolation of pure cultures 
of pneumococci and streptococci. CHEMICAL ABSTRACTS. 


Indicator for Testing the Reducing Power of Bacteria. 
L. D. Fettow (J. Infect. Dis., 1924, 34, 414—419).—The reaction 
consists in the conversion of (green) p-nitromalachite-green into 
(red) p-aminomalachite-green. CHEMICAL ABSTRACTS. 
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Fermentation Characteristics of Mannitol-forming Bacteria. 
W. H. Peterson, E. B. Frep, and H. R. Stizes (Abstr. Bact., 1925, 
9, 30).—Five groups of mannitol-forming bacteria have been 
isolated from soil, manure, water, silage, sauerkraut, yeast, and 
cereal infusions, and differentiated by their fermenting action on 
various sugars, alcohols, and acids. Pentoses yielded chiefly 
acetic and lactic acids; aldohexoses yielded chiefly ethyl alcohol, 
lactic acid, and carbon dioxide; levulose gave chiefly acetic acid, 
lactic acid, carbon dioxide, and mannitol, this sugar having entirely 
disappeared within 3—4 days after inoculation, 50—60% of it being 
‘converted into mannitol. The lactic acid was mainly inactive, but 
a slight excess of one or other form was invariably an 

A. E. 


Oxalic Acid Test for Indole. S. A. Kosrr and R. H. Gatr 
(Abstr. Bact., 1925, 9, 6).—Paper impregnated with oxalic acid 
and held in the mouth of a culture tube by the cotton plug becomes 
pink in the presence of indole, the delicacy of the test being influenced 
by the reaction of the medium. A. A. E. 


Metabolism of Bacillus botulinus. XXVI. E. WaGnNeEr, 
K. F. Meyer, and C. C. Dozier (J. Bact., 1925, 10, 321—412).— 
In 2% peptone solution, Bacillus botulinus causes a slow evolution 
of gas, and accumulation of ammonia, amino- and volatile acids, 
dextrose increasing its metabolic activity. The addition of gelatin 
to peptone solution increases its nutritional but not its buffer value ; 
albumoses and proteoses are not necessary for growth or toxin 
formation. The volatile acids in a 10 days-old meat culture were 
valeric (3), butyric (7), and acetic (2). Vibrio septique causes only 
a slight degradation of nitrogenous substances. The products of 
B. botulinus and B. tetani are compared. CHEMICAL ABSTRACTS. 


Bacterial Decomposition of Starch. A. S. SrepicH (Russ. 
Health Resort Service, 1923, No. 1, 11—17).—A spore-forming rod 
and a coccus have been isolated from the soil, the former of which 
converts starch into dextrin, and the latter into the sugars, which 
are decomposed after all the starch has been used. The rod does 
not grow on ethyl alcohol, glycerol, or mannitol. 

CHEMICAL ABSTRACTS. 


Production of Hydrogen Sulphide by Members of the 
Colon Group of Bacteria. Muisow and Paine (Proc. Jowa 
Acad. Sci., 1924).—Lead acetate agar is prepared by adding the 
lead acetate solution before tubing and sterilising the medium. 
There are only a few strains of Bacillus coli which give hydrogen 
sulphide from peptone, and only a very few strains fail to give the 
gas from cystine or sodium sulphite. CHEMICAL ABSTRACTS. 


Use of the Milk-agar of Freudenreich in the Investigation 
of Lactic Acid Bacteria. N. StopopsKa-ZayKovsKa (Biochem. 
Z., 1925, 159, 216—220).—Milk agar (Freudenreich) cannot be 
used for proteolytic enzyme investigation of cheese, for lactic acid 
streptococcus, or for diagnosis. The medium is of value when the 
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bacteria are strongly proteolytic and is not injured when proteolysis 
leads to lactic acid formation. 


Production of Gelatinase by Proteus. W. M. CuarK and 
A. T. Merritt (Abstr. Bact., 1925, 9, 37).—Clark’s method for the 
determination of gelatinase is sufficiently exact for determining 
the influence of various conditions on gelatinase formation. Surface 
exposure of cultures of Proteus considerably increases the rate of 
formation of gelatinase. A. A. E. 


Preparation of Acetone and Alcohol by the Fermentation 
of Carbohydrates with Bacillus macerans. N. Mosxovits 
(Austrian Pats. 99641 and 99642 ; from Chem. Zentr., 1925, ii, 762).— 
The carbohydrate mash is first submitted to a proteolytic ferment- 
ation by the action of the lactic or butyric acid bacilli, hay bacillus, 
or Tyrothrix tenuis, on yeast extract or autolysate. The mash 
is then sterilised by heating to 150°, and the Bacillus macerans 
culture is then added. The yield of acetone is improved by allow- 
ing proteolytic bacteria to act simultaneously with those forming 
acetone. Lupin and vetch are suitable raw materials. If anaérobic 
bacteria are used for the protein hydrolysis, air is blown through 
the fermenting mash to prevent excessive multiplication of these 
bacteria. R. B. 


Amino-acid Content of the Tubercle Bacillus. L. K. 
CaMPBELL (Amer. Rev. Tuberculosis, 1925, 11, 452—457; ef. Johnson 
and Brown, A., 1923, i, 160).—Of the total nitrogen, that as hexone 
bases is 32-99°,,, comprising arginine nitrogen 27-87%, histidine 
nitrogen 3-41%,, and lysine nitrogen 1-71°,. Glutamic acid nitro- 
gen constituted 3-05%, and tyrosine nitrogen 0-73°% of the total 
nitrogen of the fat-free bacilli. CHEMICAL ABSTRACTS. 


Alanine and Histidine Metabolism of the Tubercle Bacillus. 
L. K. CampsBexyt (Amer. Rev. T'uberculosis, 1925, 14, 458—470).— 
The metabolism of alanine yields appreciable quantities of volatile 
acids, predominantly acetic, but not volatile aldehydes. If ammon- 
ium phosphate was the only source of nitrogen, only small quantities 
of acids were produced; acetic acid was not formed. In the meta- 
bolism of histidine, glyoxalineacetic acid was probably formed, but 
not histamine. CHEMICAL ABSTRACTS. 


Nitrogen Content in Volumetrically Standardised Bacterial 
Vaccines. R. Kautskxy, F. LEINEWEBER, and L. W. FAMULENER 
(Abstr. Bact., 1925, 9, 6).—The nitrogen content of vaccines of 
members of the same species (Bacillus coli communis, Staphylococcus 


aureus, and Streptococcus viridans) correspond fairly closely. 
A. A. E. 


Moulds and Bacteria which Utilise Quinic Acid. W. 
BurKevitscu (Biochem. Z., 1925, 1459, 395—413).—Certain moulds 
are able to utilise quinic acid as sole source of carbon, with inter- 
mediate formation of phenolic substances. The phenols are also 
able to act as the sole source of carbon for the same moulds. The 
utilisation of polyphenols by moulds depends, not only on the number 
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of hydroxyl groups, but also on their distribution in the benzene 
ring. Pyrocatechol is the most poisonous of the polyphenols in higher 
concentrations for Aspergillus niger and Citromyces glaber, but in 
lower concentrations acts as the best source of carbon. In dilute 
solutions, A. niger grows equally well on pyrocatechol, quinic acid, or 
dextrose. 

The power of growing on quinic acid and phenols is associated, 
in a series of moulds, with the ability to produce acids such as 
gluconic and citric from dextrose. 

Bacteria show similar relationships; many of those capable of 
growing on quinic acid and producing phenolic substances also 
give rise to gluconic acid in fairly large quantities when grown in 
presence of calcium carbonate. H. D. K. 


Production of Acid by Cytolysis. A. Drzewina and G. Bonn 
(Compt. rend., 1925, 181, 692—694).—On treatment with potassium 
chloride or even in fresh water, Convoluta undergo cytolysis, and 
the higher the concentration of organisms the more rapid is the 
cytolysis; this phenomenon is due to the production of acid on 
cytolysis. Cytolysis of a tentacle of Anthea cereus or of eggs of 
Strongylocentrotus lividus also produces acid, but to a smaller extent. 

L. F. H. 


Insulin. I. Is Insulin an Unstable Sulphur Compound? 
J.J. E. M. K. G. ALLEs, and A. Raymonp (Science, 
1925, 62, 169—171).—The authors have separated from commercial 
insulin crystalline amino-acids and protein-like fractions of varying 
sulphur and phosphorus contents. Alteration of an insulin fraction 
of high unitage takes place on boiling with 0-1N-sodium carbonate 
solution, whereby ammonia is not evolved, but dilute acids then 
liberate hydrogen sulphide from the material; the resulting physio- 
logical inactivation is thus associated with an alteration in the 
linking of at least part of the sulphur. The inert fractions contain 
very little labile sulphur. The labile sulphur content appears to 
be directly proportional to the degree of hypoglycemic activity. 

A. A. E. 


Reaction given by Insulin Solutions in Vitro. S. R. Brene- 
pict (Proc. Soc. Exp. Biol. Med., 1924, 24, 529).—Solutions of 
insulin (iletin, Lilly) markedly accelerate the digestion of starch 
by various diastases. The reaction does not seem to be due to the 
Pa or to the protein content of the solutions. 

CHEMICAL ABSTRACTS. 


Action of Insulin. G. S. Eapre, J. J. R. Mactzop, and E. C. 
Nosie (Amer. J. Physiol., 1925, 72, 614—628).—For muscle or 
liver, the free and combined sugar which is soluble in hot ethyl 
alcohol is reduced by addition of insulin; a larger quantity, slightly 
increased by the presence of insulin, is extracted at 0°. Incon- 
clusive results suggest, however, the presence of highly labile sub- 
stances. Following the injection of insulin, although the fall in 
the blood phosphate value is practically coincident with that of the 
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blood-sugar, the phosphate commences to increase and attains its 
normal value first. ‘‘ Lactacidogen’’ is slightly decreased by 
insulin. A. A. E. 


Hormonal Regulation of Intermediary Carbohydrate Meta- 
bolism. II. Insulin-Adrenaline Antagonism in the Frog. 
A. GoTTscCHALK (Biochem. Z., 1925, 159, 502—506).—Insulin con- 
vulsions in the frog may be rapidly relieved by injections of adren- 
aline. Injections of adrenaline previous to the administration 
of insulin also antagonise the action of the latter. Adrenaline alone 
produces motor paralysis, relieved somewhat by subsequent insulin 
injections. &. 


Two-phase Action of Hormones. Antagonistic Endocrine 
Action. H. ZonpExK and H. Ucxo (Z. physiol. Chem., 1925, 148, 
111—123).—Insulin administered to rabbits in small doses causes a 
fall in blood-sugar (first phase), followed by arise above the previous 
level (second phase). When calcium or magnesium chloride accom- 
panies the insulin, the phases are reversed. The facts are correlated 
with similar effects of adrenaline on blood-sugar and of pituitary 
extract on diuresis, and it is concluded that the hormones may act 
in one of two opposed directions, dependent on the condition of 


Action of Pepsin on Insulin. A. A. Epstein (Proc. Soc. Exp. 
Biol. Med., 1924, 22, 9—11).—Pepsin inactivates insulin in solutions 
below va 3-0. Reactivation takes place when the solution is made 
neutral or alkaline. CHEMICAL ABSTRACTS. 


Preparation and Standardisation of the Ovarian Hormone. 
F, Dickens, E. C. Dopps, and 8. Wricut (Biochem. J., 1925, 19, 
853—859).—The physiologically active principle extracted from the 
ovary by means of alcohol is an oil soluble in ether, acetone, and 
olive oil, and can be obtained free from cholesterol. It can be heated 
to 200° without loss of activity, but withstands saponification only 
to a limited extent. By means of a series of injections, an ovariec- 
tomised rat can be kept in a state of continuous oestrus for a period 
of 14 days. Administration by the mouth is ineffective. The 
extract has a marked depressor action and it inhibits the blood- 
sugar reducing action of insulin. 8. 8. Z. 


Sexual Glands and Metabolism. IV. Influence of 
Injections of Emulsions of Testes and Prostate and of 
Insulin-like Testicular Extracts on the Nitrogen Metabolism 
of Normal, Castrated, and Thyroidectomised Rabbits. V. 
KorENCHEVSKY and M. Carr (Biochem. J., 1925, 19, 773—782).— 
An homologous emulsion of testes decreased the nitrogen metabolism 
of thyroidectomised rabbits much more than that of normal or 
castrated animals. It also decreased the urinary flow to about the 
same degree in rabbits both with and without thyroid glands. 
Insulin-like substances isolated from testes by Dudley’s method also 
decreased the nitrogen metabolism in thyroidectomised rabbits 
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more than in rabbits with thyroids. These substances decreased 
the excretion of urine in both thyroidectomised and non-thyroidec- 
tomised animals during the periods following the period of injection. 
It is suggested that the action of the testicular emulsion is in part 
due to the presence in it of insulin-like substances. As these sub- 
stances have been also isolated from kidneys, the same explanation 
might apply also to the action of kidney emulsions. Prostate 
emulsion appears to increase nitrogen metabolism of rabbits by 
stimulating the activity of the thyroid and also increases the flow 
of urine in both thyroidectomised and normal rabbits. 8. 8. Z. 


Vitamins. IV. Influence of Avitaminosis on Gastric 
Digestion of White Mice. F. GrorBBets and F. SPERFe.p 
(Z. physiol. Chem., 1925, 148, 290—293).—If white mice be fed 
on a vitamin-free diet, the formation of pepsinogen is not inhibited, 
but the secretion of pepsin does not take place, the stomach wall 
becoming laden with pepsinogen. In the fasting condition, the 
formation of pepsinogen is disturbed only if the animal has been 
previously fed on a vitamin-free diet. r. W. ©. 


Avitaminosis. VI. Influence of a Maize Diet on the 
Creatinine- and Creatine-nitrogen Excretion of Rabbits 
and on the Weight Curves of Guinea-pigs. A. PALLADIN and 
K. Kratinowa (Biochem. Z., 1925, 159, 179—191).—Rabbits 
fed on a maize diet lose appetite and their body-weight decreases, 
at first slowly, then rapidly, until, at death, it has fallen to about 
50°. The daily total urinary nitrogen at first rises slightly, then 
falls until 2—4 days before death, when a large increase 
occurs. Creatine begins to appear on the sixth to eighth day and 
increases about 4 days before death. Creatinine excretion 
_ remains constant for some time, then slowly falls, but shows a slight 
rise before death. The results are compared with those obtained 
on feeding with vitamin-free oats. The daily weight curves of 
guinea-pigs fed on oats and turnips are either horizontal or slightly 
rising; on maize with turnips, gradually sinking; on maize, very 
much more rapidly sinking, and on maize heated at 130° for 3 hrs., 
still more rapidly sinking. The insufficiency of maize as the diet 
of rabbits and guinea-pigs is due, not merely to its lack of vitamins- 
A and -C, but also to the low biological value of its proteins. On 
a maize diet, the nitrogen and creatine metabolism in rabbits is 
characteristic of the fasting condition. Nitrogen equilibrium is 
not attained either in these experiments or in those of experimental 
scurvy, and it is suggested that the low biological value of the pro- 
teins plays a rdle also in the etiology of pellagra (cf. this vol., i, =" 

©. 


Improved Technique for Use. with Synthetic Diets. G. A. 
HARTWELL (Biochem. J., 1925, 19, 729—732).—Details for the 
preparation of a synthetic diet which approximates in composition 
and texture to ordinary foods are given. Rats thrive on this diet 
better than on the ordinary synthetic diet. 8. 8. Z. 
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Vitamins. V. Storage of Vitamin-A by Young White 
Rats after Administration of Horseflesh to the Mother 
during Pregnancy. A. ScHEUNERT and A. J. CANDELIN (Bio- 
chem. Z., 1925, 159, 83—88; cf. this vol., i, 617).—Horseflesh 
causes a considerable storage of vitamin-d in pregnant rats and 
their litters. EK. C. 8. 


Phosphate and Calcium Content of Blood of Guinea-pigs 
and Rats with Varying Vitamin-C and -A Administration. 
H. von Evuer and K. MyrspAck (Z. physiol. Chem., 1925, 148, 180— 
196).—Lowering of phosphate content of blood may possibly be 
taken as an index of vitamin-C deficiency. Figures are given for 
normal values in whole blood, serum, and corpuscles. P. W. C. 


Effect of High Temperatures on the Accessory Food Factor 
Content of Cod-liver Oil. H. W. Soutueate (Biochem. J., 
1925, 19, 733—736).—The antirachitic and growth-promoting 
factors of cod-liver oil are completely destroyed when the oil is 
heated slowly out of contact with air to 300°. When it is slowly 
heated and maintained for a few hours at 200° under the same 
conditions, the two factors disappear slowly. 8. 8. Z. 


Delicate Colour Reaction for the Presence of Vitamin-A. 
O. RosENHEIM and J. C. Drummonp (Biochem. J., 1925, 19, 753— 
756).—Arsenic chloride, methyl sulphate, trichloroacetic acid, 
acetyl chloride, and benzoyl chloride give a blue colour with sub- 
stances containing vitamin-A such as cod-liver oil. The reaction 
is very sensitive and persists sufficiently long to allow a colorimetric 
comparison with a suitable standard. The reaction is obtained 
with the unsaponifiable fraction of cod-liver oil and with the distil- 
late obtained by distilling this fraction in a nitrogen atmosphere 
or in a high vacuum. The reaction gradually disappears with the 
vitamin activity when a current of air is passed through cod-liver 
oil at 100°. A definite parallelism between the intensity of the 
coloration and the growth-promoting property of a number of oils 
and fats was observed. Cholesterol which was made antirachitic 
by irradiation failed to react with arsenic chloride. Both fat- 
soluble vitamins diffuse through a rubber membrane into petroleum. 
Cod-liver oil contains a reducing substance. 8. 8. Z. 


Association of Copper with Substances containing the Fat- 
soluble Vitamin-A. J. 8. McHaravue (Amer. J. Physiol., 1925, 
72, 583—594).—Attention is directed to the wide distribution 
of copper in plant and animal tissues, particularly in vital organs. 
It is believed that copper is a necessary constituent of the blood 
in all animal life, and probably takes part in the respiratory process. 


Possibly the fat-soluble vitamin-A is a colloidal copper ry cw 


Fats and Lipoids in Blood. II. Distribution of Fats and 
Lipoids in the Blood of Rabbits on a Vitamin-B-free Diet. 
R. Iwatsuru (Pfliiger’s Archiv, 1925, 208, 41—48; from Chem. 
Zentr., 1925, ii, 663; cf. A., 1924, i, 1126).—An increase occurs in 
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the fat content of the blood of rabbits, and of pigeons receiving 
food free from vitamin-B. The fat and lipin content of the blood- 
corpuscles does not vary appreciably from the normal. The same 
holds for the individual fractions of the lipins of the blood-corpuscles. 
The fat and lipin content of the serum is appreciably increased. 
The ester fraction of the cholesterol of the serum is increased 
relatively to the total cholesterol. G. W. R. 


Vitamin-B in the Excreta of Rats on a Diet Low in this 
Factor. W. D. Satmon (J. Biol. Chem., 1925, 65, 457—462),— 
Rats kept on a diet deficient in vitamin-B may not show a normal 
response to this deficiency if they have access to their feces; the 
apparent vitamin-B content of the latter is increased if the diet 
contains much indigestible matter; this is probably due to increased 
growth of the intestinal flora; the growth of moulds on the excreta 
does not increase the vitamin content of the latter. C. R. H. 


Concentration of Vitamin-B. II. P. A. LEvENE and 
B. J. C. VAN DER HoEvEN (J. Biol. Chem., 1925, 65, 483—489).— 
The addition of a precipitation with basic lead acetate and recovery 
from the precipitate with sulphuric acid as a preliminary step to 
the precipitation with barium hydroxide previously described (A., 
1924, i, 1272) led to a preparation containing 5-2% of nitrogen (cal- 
culated on the ash-free substance), which was physiologically active 
in amounts of 2—4 mg. per diem. Extraction of this preparation 
with silica gel yielded a product containing 80% of ash, 15% of 
nitrogen (on the ash-free substance); it gave negative reactions 
for protein and positive for pentoses; on hydrolysis it reduced 
Fehling’s solution; it was active in daily doses of 0-1 mg. The 
product of the barium hydroxide precipitation could be largely freed 
from ash by precipitation with alcohol from strongly acid solution; 
such a preparation had C 40-0%, H 5-8%, N 4:1%, and was active 
in daily doses of 2-5 mg.; such ash-free preparations could not, 
however, be further purified so successfully by the er ee 

. 


Antineuritic Yeast Concentrates. I. H. W. KINNERSLEY 
and R. A. Peters (Biochem. J., 1925, 149, 820—826).—The acidified 
50% alcoholic extract of “ norit”’-adsorbed vitamin from yeast 
(A., 1924, i, 1388) is successively precipitated with lead acetate, 
methyl and ethyl alcohols, and dialysed ferric hydroxide, and worked 
up with higher concentrations of alcohol until the active principle 
is dissolved in practically absolute alcohol. This fraction is pre- 
cipitated with ether, and the ether fraction is treated with silver 
sulphate to remove further inactive material. The centrifugate, 
after being treated with silver nitrite in the presence of hydrochloric 
acid, is precipitated with ammoniacal silver hydroxide, which is 
extracted with hydrochloric acid and alcohol, yielding a preparation 
which cures and protects pigeons in doses of 0-084 mg. per day, but 
does not cause any increase in weight of the birds after the poly- 
neuritic symptoms are cured. The authors use the expression 
‘torulin”’ for this principle, and put forward a formula for estimating 
“ torulin”’ activity. 8. 8. Z 
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Pellagra-preventive Action of Dried Beans, Caseinogen, 
Dried Milk, and Brewer's Yeast. J. GoLDBERGER and W. F. 
Tanner (U.S. Pub. Healih Service Rep., 1925, 40, 54—80).—The 

revention and causation of pellagra involve a new factor, named 
P—P, which is present in brewer’s yeast, milk, and lean meat, but 
scarcely, if at all, in dry soya beans, dry cow peas, butter, cod liver 
oil, or canned tomatoes. It may or may not be effective without 
the protein factor. CHEMICAL ABSTRACTS. 


Laboratory Apparatus for the Wet Grinding of Plant 
Tissues out of Contact with Air. W. A. Roacu (Biochem. J., 
1925, 19, 783—786). 


Energy Balance in Development of Various Vegetable 
Organisms and Oxygen Content of Medium. E. F. TERRoINe, 
R. Bonnet, and A. HEE (Compt. rend., 1925, 181, 685—687; cf. 
this vol., i, 1117).—Addition of oxygen to the air above cultures of 
Sterigmatocystis nigra, and above seeds of lentil and black soya 
bean germinating in the dark does not affect the intensity of com- 
bustion in the organisms. 


Green Respiration Pigment of Helianthus annuus. A. 
OparRIn (Bull. Acad. Sci. St. Pétersbourg, 1922, [6], 535—546; from 
Chem Zentr., 1925, ii, 728; cf. this vol., i, 1518).—Chlorogenic 
acid neutralised with ammonia absorbs 2 atoms of oxygen from the 
air and becomes green; neutralised with sodium hydroxide, it 
absorbs 3 atoms of oxygen and becomes brown. The calcium salt 
of the acid obtained after the oxidation of ammonium chlorogenate 
has the formula C,,H,,0,,Ca and thus contains 4 hydrogen atoms 
less than calcium chlorogenate. The oxidation is catalysed by 
phenolase or laccase. The oxidation of amino-acids in the presence 
of chlorogenic acid follows the equation R-CH(NH,)-CO,H+0 — 
R-CHO+CO,+NH,. In 2—4 days, 10—20% of the amino-acid 
nitrogen of glycine, alanine, leucine, arginine, aspartic acid, glut- 
amic acid, tyrosine, phenylalanine, histidine, lysine, and proline 
are changed into ammoniacal nitrogen. Glycylglycine and alanyl- 
alanine are only oxidised slowly in the presence of chlorogenic acid. 
Oxalylaminoacetic acid and pyruvic acid are apparently among the 
products of oxidation. Peptone and globulin are oxidised even 
more slowly. G. W. B. 


Effect of Light on the Growth of Isolated Etiolated Bean 
Leaves. W. Patiapin (Bull. Acad. Sci. St. Pétersbourg, 1919, 
[6], 647—656, 959—990 ; from Chem. Zentr., 1925, ii, 729—730; cf. 
this vol., i, 1518).—Data are given for the increase in weight of 
isolated bean leaves, in light and darkness respectively, floated on 
the surface of solutions of sucrose of varying concentration. In 
general, the increase in total weight is proportional to the increase 
in dry weight. It is concluded that there is a proportionality 
between increase in total weight and increase in protein both in 
light and in darkness, and that light affects protein synthesis only 
in so far as it affects growth generally. G. W. R. 
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Effect of Light on the Growth and Formation of Chiorophyli 
in Isolated Etiolated and Green Leaves. W. PALLADIN (Bull. 
Acad. Sci. St. Pétersbourg, 1922, [6], 547—568; from Chem. Zenitr., 
1925, ii, 728—729).—Leaves of pumpkin, isolated at different stages 
in the growth of seedling plants, were placed in a dilute solution 
of sucrose in tap water. One series was kept in darkness and the 
other exposed to light. It was found that increase in weight was 
correlated with development of chlorophyll. The water content 
of the leaves increased rapidly after the first stages of their growth. 

G. W. R. 


Variation of Protein Content of Maize. III. H.B. Arsuckte 
and O. J. Turss, jun. (J. Elisha Mitchell Sci. Soc., 1924, 40, 176— 
180).—Maize from N. Carolina, containing 6-82% of protein, when 
grown in W. Virginia contained in consecutive seasons 8-22% and 
10-36%, respectively. Treatment with complete fertiliser or sodium 
nitrate raises the protein content, but not to an economic extent. 
The tip, middle, and butt of the ear of white cap maize contained, 
respectively, 9-29%, 9-46%, and 8-76% of protein. 

CHEMICAL ABSTRACTS. 


Retrogressive Metamorphosis of Proteins in Germinating 
Seeds. A. Oparin (Bull. Acad. Sci. St. Pétersbourg, 1922, [6), 
525—534; from Chem. Zentr., 1925, ii, 727—728; cf. Oparin 
and Bach, A., 1924, i, 1276).—The oxidation of amino- 
acids according to the equation R-CH(NH,)-CO,H+O —> 
R-CHO-+-CO,+NH, was studied in the autolysis and germination 
of seeds. Oxidation was promoted by addition of “ chlorogenic 
acid,’ and inhibited by exclusion of atmospheric oxygen. Crystal- 
line globulin, after the action of the proteolytic ferment from sun- 
flower seeds, yielded much more ammoniacal nitrogen in the 
presence than in the absence of chlorogenic acid. Sunflower seeds 
killed by chloroform and toluene yielded more ammoniacal nitrogen 
in the presence of chlorogenic acid and oxygen than in the absence 
of either of these. There was an increase in the amount of com- 
pounds of the type of oxalylaminoacetic acid in the presence of 
oxygen and chlorogenic acid. The formation of ammoniacal 
nitrogen and oxalylaminoacetic acid was greater in an atmosphere 
of oxygen than in an atmosphere of carbon dioxide. nage 

G. W. R. 


Influence of Different External Factors on the Ash-content 
of Plants. R.SxrtpEen (Landw. Versuchs-Stat., 1925, 104, 1—50). 
—A detailed study of the dry weight and ash-content of various 
parts of plants, in relation to such factors as light intensity, soil 
type, soil moisture, temperature, manurial treatment, etc. For a 
given plant, the ash-content of the leaves decreases with the distance 
from the base. In general, the.ash-content is higher in dilute 
solutions than in stronger solutions of nutrient salts. Over a 
period of growth the ash-content of plants examined was at a 
maximum in August. The ash of plants grown in various soil 
types is largely influenced by the amount of nutrient salts in the 
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soil. Immersion of a plant in water decreases the ash-content and 
increases the percentage of silica, the variations in these two 
quantities being dependent on the length of time during which the 
plant is immersed. The significance of this fact in relation to 
irrigation and leaching and crops is discussed. 


Yield and Mineral Content of Crop Plants as Influenced 
by those Preceding. P. 8. Burcuss (Rhode Island Agric. 
Exp. Sta. Bull., 1925, 198, 4—25).—There is a correlation between 
the decrease in yield of mangolds and the increase in the acidity and 
active aluminium content of soils; mangolds from the more acid 
soils contain more aluminium and less phosphorus. Mangolds also 
remove much calcium and magnesium from the soil. Maize follow- 
ing mangolds absorbs more iron, aluminium, and acid constituents 
than when following maize, and the yield is less. The ash content 
of onions is greater when following mangolds than when following 
maize. CHEMICAL ABSTRACTS. 


Zymase Formation in Plants. W. PaLLapIN and W. ILisv- 
visEV (Bull. Acad. Sci. St. Pétersbourg, 1918, [6}], 195—198).—Asper- 
gillus niger was grown in a solution of quinic acid (3%) together 
with ammonium and potassium phosphates, magnesium, iron, and 
zinc sulphates. The mycelium and the juice from it evolved more 
carbon dioxide in the presence of sucrose, but only traces of alcohol. 
The Aspergillus contained none or only a trace of zymase. The 
edible pine mushroom was unable to ferment dextrose. In this case, 
the presence of chromogens may have an inhibitory effect. A. C. 


Fermentation of Dried Tobacco. I. Methods for Separ- 
ating Nicotine and Ammonia. II. Enzymic Production 
of Volatile Products from Nicotine under the Influence of 
Tobacco-leaf Extracts. A. Fopor and A. REImrenBEerG (Bio- 
chem. J., 1925, 19, 827—-829, 830—835).—I. The nicotine in the 
mixture of ammonia and nicotine obtained from tobacco leaves by 
direct distillation is precipitated by the addition of a solution of 
mercuric iodide in potassium iodide to the faintly acidified distillate. 
The filtrate is then treated with excess of potassium iodide, made 
alkaline, and the ammonia is distilled over and received into standard 
acid. The nicotine-nitrogen can be determined directly by the 
Kjeldahl method in the precipitate or indirectly by subtracting the 
ammonia-nitrogen from the total nitrogen of the mixture. This 
method does not eliminate any error that may accrue from distilling 
over from the tobacco volatile bases other than nicotine or ammonia. 

II. Expressed juice and macerates of the tobacco leaf in various 
conditions produce by their enzymic activity on nicotine volatile 
nitrogen-containing bases. Expressed juice also possesses peptolytic 
activity. The nicotine probably decomposes with the production 
of pyridine, methylamine, and carbon dioxide. There is no evidence 
of the production of acid. S. 8. Z. 


Behaviour of Saponins on Dialysis. L. Korzer and A. 
WoLKENBERG (Biochem. Z., 1925, 160, 398—406).—The following 
saponins were investigated and are placed in order of decreasing 
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rate of dialysis through parchment thimbles: digitonin, primulic 
acid, horse-chestnut saponin, sapotoxin, “saponin pur. albiss.,” 
Sthamer saponin, powdered saponin, Gypsophila saponin, senegrin. 
The last two show no sign of dialysis after 8 days. This order 
corresponds approximately, but not completely, with their rate of 
absorption from the intestine (cf. Kofler and Schrutka, this 
vol., i, 1501). Saponins may be freed from mineral substances 
without loss of hemolytic activity by electrodialysis. In the case 
of Sthamer saponin, “‘ saponin pur. albiss.,” and sapotoxin an increase 
of activity occurs. Electrodialysis is applied to the determination 
of saponins in lemonade. E. C. §. 


Galegine. H. Mitier (Z. Biol., 1925, 83, 239—263)—An 
improved method of extracting galegine quantitatively based on 
its precipitation as the picrate is described. On methylating 
galegine trimethylethylguanidine results. The seed of Galega 
officinalis, the source of galegine, does not contain any free arginine. 
The chloroaurate, C,H,,N;,HAuCl,, m. p. 156°, and the picrolonate, 
which decomposed at 254°, were prepared. A new base, the con- 
stitution of which was not established, was also isolated from the 
seed. Galegine is present in the leaves of G. officinalis. When 
galegine is submitted to putrefaction, hydroxydihydrogalegine is 
produced. The pharmacological action of the hydroxy compound 
is the same as that of the base, but weaker. Yeast does not act 
on galegine. The base was recovered in the urine after a sub- 
cutaneous injection in goats. The stomach and milk of the animals 
showed the presence of questionable traces of galegine. Three 
other substances, possibly chemically related to galegine, were also 
isolated in pure condition from the urine in very small quantities. 


The presence of choline in the milk of the goats was ae eg 
8. 8. Z. 


Bromolecithins. I. Fractionation of Brominated Soya- 
bean Lecithins. P. A. Levens and I. P. Ror (J. Biol. Chem., 
1925, 65, 545—549).—-From the products of bromination of the 
lecithins of the soya bean were obtained a tetra- and a hexa-bromo 
derivative which, on hydrolysis with hydrochloric acid, gave tetra- 
and hexa-bromostearic acids, respectively. The result favours the 
hypothesis that ordinary lecithins are mixtures of several individual 
compounds. C. R. H. 


Occurrence of Dihydroxyquinolinecarboxylic Acid (the 
B-Acid of Suzuki) in Rice Husks. Y. Sanasat (Biochem. Z., 
1925, 159, 221—234).—The §-acid of Suzuki (cf. A., 1912, ii, 980), 
obtained by acid hydrolysis of crude oryzanin, is shown to have the 
empirical formula C,>H,O,N, (mol. wt. from analysis of salts, 205), 
and by the preparation of salts, esters, acetyl, benzoyl, and bromo 
derivatives the presence of two hydroxyl and one carboxyl! groups 
is deduced. Oxidation with nitric acid, gives juglonic acid (4 : 6- 
dinitro-3-hydroxy-o-phthalic acid) and oxalic acid. Heating with 
zinc dust in a sealed tube gives quinoline (identified as the picrate). 
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- ‘The g-acid is therefore formulated as either 3 : 6- or 2 : 6-dihydroxy- 


quinoline-5-carboxylic acid. P. W. C. 


Presence of 6-Methylglucoside in the Leaves of Scabiosa 
succisa, L. (Dipsaceze). N. Wartizz (Bull. Soc. Chim. biol., 
1925, 7, 917—924).—The leaves of Scabiosa succisa, L., contain 
scabioside and $-methylglucoside which has been isolated in the 
crystalline state. H. J. C. 


Constituents of Myoporum laetum, Forst. (the ‘‘ Ngaio’’). 
I. F. H. McDowatt (J. Chem. Soc., 1925, 127, 2200—2207).— 
Myoporum laetum, Forst. (New Zealand), contains mannitol in the 
leaves (0°2°%), wood (0-25%), and berries (which also contain formic 
acid). The leaves and terminal branchlets yield on distillation with 
superheated steam 0-12—0-3% of an oil, containing 0-01% of a 
paraffin hydrocarbon, C3,H¢, or C,H», m. p. 62—63°, the residual 
oil, after removal of stearoptene, having d3} 1-0203, [a]» —26-54°, 
n® 1-4823, saponification value 17-9, and containing 86% of an 
oxygenated sesquiterpene ketone, ngaione, C,;H,.03, lemon-yellow 
oil, b. p. 188°/29 mm. (corr.), 10273, [a]p —26-20°, nj 1-4794, 
probably an open-chain diolefinic ketone having two separate oxide 
rings [p-nitrophenylhydrazone, m. p. 103°; semicarbazone, m. p. 
120—122° (decomp.); oxime, lemon-yellow oil, b. p. 201°/27 mm., 
1-0640, [«]p —13-51°, 1-5008; the thiosemicarbazone and other 
derivatives are liquid]. Reduction of ngaione with sodium and 
alcohol yields the corresponding secondary alcohol, ngaiol, a lemon- 
yellow oil, b. p. 195—196°/29 mm. (corr.), d} 1-0163, [«]»p —25-00°, 
np 1-4784 [acetate, b. p. 190—192°/29 mm., 1-0337, n> 1-4720; 
monomethyl ether, b. p. 182°/29 mm. (corr.), d2} 0-9913, [«]p —16-82°, 
n> 14701; methyl xanthate ; all these derivatives are — 


Volatile Constituents of Valencia Orange Juice. J. A. Hatt 
and C. P. Wiison (J. Amer. Chem. Soc., 1925, 47, 2575—2584).— 
After several fractional distillations under 120 mm. and finally 
in steam, the product was extracted with ether. The aqueous 
solution contained formic acid, acetone, acetaldehyde, and ethyl 
alcohol. The ether extract from 39,085 litres of juice yielded 182 g. 
of oil, a} (1-dm. tube)+25-76°, n? 1-4691, d3} 0-8866, ester value 
(aldehyde-free oil) 8-4, ester content 2°71%. From this oil citronellal 
(0-5%) was isolated. The residual oil was hydrolysed and steam- 
distilled and in the distillate iso( ?)amy] alcohol, phenylethy] alcohol, 
an alcohol, C,)H,,0 (of unknown constitution and forming 90% 
of the water-insoluble constituents), and possibly terpineol and 
geraniol were detected. The potassium salts of the acids were 
acidified and distilled, and x-octoic, formic, and acetic acids detected 
in the product, these acids being present as esters in the original 
juice. W. 


Composition of Palestine Olives and their Oil. F. Mrencui- 
KOWSKY (Zionist Organ. Inst. Agric. Exp. Sta. Bull., 1924, 2, 3—17). 
—For the flesh of olives, the following minimum, maximum, and 
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average values were obtained: moisture, 19-1, 55:55, 37-51; fat, 
23-82, 51-14, 38-19; protein, 1-37, 2-72, 1-8; ash, 1-02, 2-35, 1-929, 
The oil gave the following minimum and maximum values: 45 
0-916, 0-918; saponification number, 187-5, 191-9; Reichert—Meiss] 
number, 0:46, 1-84; iodine number, 81-75, 88-41; iodine number 
of liquid acids, 93-42, 106-6; percentage of liquid acids, 85-56, 94-23. 
percentage of solid acids, 5-77, 13-42. CHEMICAL ABSTRACTS. 


Insecticidal Principle of Chrysanthemum cinerariefolium, 
R. Yamamoro (Sci. Papers Inst. Phys. Chem. Res. Tokyo, 1925, 3, 
193—222; cf. Fujitani, A., 1909, ii, 825; Staudinger and Ruzicka, 
A., 1924, i, 510, 700, 758).—An account of work previously described 
(cf. A., 1919, i, 465 ; 1923, i, 1010 ; 1924, i, 1151). L. F. H. 


Plant.Phosphatides. V.Grare (Biochem. Z., 1925, 159, 444— 
448).—A short survey of some recent work. The author is of 
opinion that the phosphatides and cerebrosides of the plant cell are 
the mother substances of vitamins. m. DD. &. 


Water-soluble Phosphatides from the Root of the Sugar 
Beet. I. V. Grare and V. Horvat (Biochem. Z., 1925, 159, 
449—467).—A phosphatide may be separated from sugar beet by 
allowing the sliced root to remain in distiHed water for 24 hrs., 
evaporating this extract in a vacuum, and finally precipitating with 
excess of lead acetate solution. Analyses have been carried out on 
the lead salt. From the phosphatide, oleic acid, palmitic acid, 
choline, and glycerophosphoric acid have been separated and 
identified. The N:P ratio is1:2. The molecule appears therefore 
to be a double one, with a total mol. wt. of 2243. 

From the solution which remains after filtering off the lead 
precipitate, a second phosphatide may be separated by removing 
the lead, evaporating the filtrate, and precipitating with a large 
excess of alcohol. This yields a less pure substance, which has been 
shown to contain a fatty acid, glycerophosphoric acid, and choline. 
It is possibly the same phosphatide as that precipitated by lead 
acetate, slightly “‘ denatured ” by the preliminary — io 


Composition of Potato Tubers. J. J. Wiuaman and R. M. 
West (Minnesota Studies Plant Sci., 1924, No. 5, 211—227).—A 
statistical study. Environmental effects predominate, but early 
and late maturing varieties differ in that the former are low in 
dry matter and high in ether extract, mineral substances, and 
nitrogen. At the same stage of maturity the size of the tuber 
has no influence on the composition. The nitrogen content is 
correlated with values for the carbohydrate, ash, and ether extract. 

CHEMICAL ABSTRACTS. 


Plant Diseases. VI. Fusarium lini, Bolley. A. K. ANDERSON 
(Minnesota Studies Plant Sci., 1924, No. 5, 237—280).—The px range 
for good growth is 3-5—9-5, acidity developing during growth due 
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chiefly to the production of carbon dioxide. The dry matter produced 
on media with potassium nitrate, aspartic acid, urea, asparagine, and 
ammonium sulphate as the only sources of nitrogen decreases in 
that order. Growth is good with dextrose, levulose, galactose, 
mannose, xylose, sucrose, maltose, lactose, soluble starch, or inulin 
as the only source of carbon, the products of metabolism on dextrose 
being mainly carbon dioxide and ethy] alcohol, with traces of succinic 
acid and glycerol. The ratio of carbon dioxide to ethyl alcohol is 
nearly that of a typical yeast fermentation, but usually high on 
account of the utilisation of the latter as a source of carbon. The 
same substances are the main products of metabolism when (slower) 
owth takes place on xylose, but the proportions differ. Fusarium 
ini grows on ethyl alcohol as the only source of carbon, carbon 
dioxide being the main by-product, the pg reaching 2-57. Succinic 
acid also serves as a source of carbon. On dextrose, the carbon in 
the mycelium increases, and the nitrogen decreases with age, but 
on xylose there is scarcely any change. On ethyl alcohol, the 
percentage of nitrogen in the mycelium is greater than when dextrose 
or xylose is the sole source of carbon. CHEMICAL ABSTRACTS. 


Silage, its Composition and Value as a Farm Food. G.N. 
BuacksHAW (Rhodesia Agric. J., 1925, 22, 191—201).—Values are 
tabulated of the water (64:7—87-5%), fat (0-2—3-3%), crude 
protein (1-4—6-6%), true protein (0-86—3-71%), carbohydrate 
(6-2—17-0%), fibre (1-8—11-5%), and ash (1-7—3-5%) content of 
the silage prepared from twenty different materials. 

CHEMICAL ABSTRACTS. 


Soil Potassium as Affected by Fertiliser Treatment and 
Cropping. J. W. Ames and R. H. Smwon (Ohio Agric. Exp. Sta. 
Bull., 1924, 379, 185—212).—The supply of active potassium is 
gradually depleted where large yields have been produced by 
addition of lime and acid phosphate; addition of sodium nitrate 
slightly increases the amount of water-soluble potassium. Potassium 
chloride, but not potassium in stable manure, increases the amount 
of potassium in the subsoil. Calcium sulphate, sodium nitrate, 
ammonium sulphate, and monocalcium phosphate in 2°, solutions 
increased the solubility of potassium in silt loam, clay loam, and 
clay soils which were unfertilised or fertilised with potassium. 

CHEMICAL ABSTRACTS. 


Effect of Cropping on the Active Potash of the Soil. G. S. 
Fraps (Texas Agric. Exp. Sta. Bull., 1924, 325).—The active 
potassium (that dissolved by 0-2N-nitric acid) is decreased when 
crops are grown on the soil. About 40-9°% of the potassium is 
removed by crops grown with addition of dicalcium phosphate 
and ammonium nitrate. The correlation factor between the 
potassium removed by the erops and the active potassium lost 
from the soil is 0-722+0-016. CHEMICAL ABSTRACTS. 


Physiological Reactions of Manuring Salts. H. KaprEn 
and M. Luxacs (Z. Pflanz. Diing., 1925, 5 A, 249—270).—From 
experiments on seedlings in water- and sand-cultures the facts 
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that inorganic nitrates are physiologically alkaline and ammonium 
salts physiologically acid are confirmed. For the seedlings. used, 
the residual acidity was highest for maize, lowest for mustard, 
and intermediate for buckwheat. In a physiologically alkaline 
solution in which maize is growing, the acidity gradually decreases 
up to the 15th day, after which a slight increase sets in. In a 
physiologically acid solution, the acidity increases up to about 
the 18th day. Ammonium nitrate may be either acid or alkaline 
in this respect. ‘The methods by which plant roots take up nutrients 
to produce such changes in reaction are discussed from the point 
of view of the electrolytic dissociation theory. 0. O. 


Nitrogen Fixation in the Punjab. P. E. Lauper and B. 
Au (Mem. Dept. Agric. India, Bacter. Series, 1925, 2, 1—28).— 
Punjab soils can fix large quantities of atmospheric nitrogen with- 
out the addition of carbohydrate. Under certain conditions, con- 
siderable losses of nitrogen may occur. The conditions which 
favour losses of nitrogen are not exactly known, but heavy soils 
show greater losses than light soils: light soils have the greater 
power of nitrogen fixation. Under ordinary cultural conditions, 
rapid depletion of soil nitrogen is unlikely. G. W. R. 


Determination of the Phosphorus Requirements of Soils. 
M. J. VAN DER Spuiy (Z. Pflanz. Diing., 1925, 5A, 281—325).— 
The author has attempted to correlate response to phosphatic 
fertilisers in pot experiments, using oats and rye, with the total 
phosphorus, and phosphorus soluble in different solvents for a 
number of soils. Neither the total phosphorus content of soils 
nor the content of phosphorus soluble in 10% hydrochloric acid 
can be correlated with their requirements for phosphatic fertilisers. 
The ratio of phosphorus soluble in 0-5% citric acid to total phos- 
phorus or to phosphorus soluble in 10% hydrochloric acid gives 
the best correlation with the phosphorus requirements of the soils 
examined. Good results are also obtained when 1% citric acid 
or 0:2N-nitric acid is used as extracting solvent. No satis- 
factory correlation was observed between response. to phosphatic 
dressings and increase in the phosphorus content of plants ‘Cae 


on such dressings. G. W. 
Availability of Phosphorus in Calcareous and Non-calc- 
areous Soils. J. W. s and C. J. ScHOLLENBERGER (Ohio 


Agric. Exp. Sta. Bull., 1924, [880], 215—242).—Lime has little 
effect on the availability of either native or added phosphorus. 
With oats, the differences in phosphorus content attributable to 
fertilisation become less as the age of the plant increases. After 
8 yrs. in cylinders, the soils became much more acid; the organic 
phosphorus was higher in unlimed soil than in the original soil. 
CHEMICAL ABSTRACTS. 


Hydrogen Peroxide Catalase of Marsh Soils. L. Smorik 
(Proc. Intern. Soc. Soil Sci., 1925, [ii], 1, 6—12).—In the subsoils 
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examined, the hydrogen peroxide catalase, the hygroscopicity, and 
the constant and variable hydrogen-ion concentration increased 
with the depth; soils having the greatest catalytic power showed a 
higher constant pq value and a higher calcium carbonate content. 
The loss of catalytic power on heating at various temperatures was 
studied, the results showing irregularities. CHEMICAL ABSTRACTS. 


Acidity of Soils. D. J. Hisstnx and J. vAN DER SPEK (Chem. 
Weekblad, 1925, 22, 500—501).—The acidity of soils is ascribed to 
hydrogen ions present in electrical double layers which exist round 
colloidal particles of clay acids and humus acids in the presence of 
water. The clay acids are weak acids, but the humus acids include 
some of considerable strength. , 8. I. L. 


Exchangeable Acidity of the Soil and the Relation between 
Actual and Titratable Acidity. H. Nixuas and A. Hoox (Z. 
Pflanz. Diing., 1925, 5A, 370—392).—The rdle of aluminium in soil 
acidity is discussed in detail. Exchangeable acidity is associated 
with the concentration of aluminium salts. From analysis of curves 
already described (this vol., i, 768) the pz of soils is calculated, and 
this value, for a large number of soils, agrees with the value found by 
electrometric and colorimetric methods. Forest soils do not show 
such good agreement. O. O. 


Influence of Individual Factors on the Reaction of the Soil 

Solution. E. W. Bosxo and D. W. Druscuinin (Z. Pflanz. 
Diing., 1925, 5A, 345—369).—In the preparation of aqueous soil 
extracts for pq determinations the relative amounts of soil and water 
used have but little effect on the pg up to a soil : water ratio of 1 : 25. 
ln unlimed soils increase in the amount of water used caused slight 
diminution in ps. In limed soils, the reverse holds. The soil 
solution of limed soils has a higher pg than has an aqueous extract, 
and in unlimed soils the reverse occurs. The titratable alkalinity 
of a soil extract is directly proportional to the pu of the extract. 
Assuming that titratable acidity free CO,, and titratable alkalinity 
=[HCO,’}, then pa values calculated from the formula pg = log 
[HCO,']— log [CO,]+6-52 agree with those found experimentally 
for most limed soils. For unlimed soils and those rich in humus, 
the pg values calculated in this way were higher than the experi- 
mental values. 
_ Inextracts of limed soils only does removal of free carbon dioxide 
Increase the py. The buffer system CO,+HCO,’ changes to the 
system HCO,’+CO,’’. In this case pg calculated from the formula 
[H"]=[HCO,’]x0-10/[CO,’"] is in good agreement with the 
observed values. 

These facts are explained on the assumption that the buffer 
system of the soil solution contains acids with higher dissociation 
constants than that of carbon dioxide. Such acids can only be 
organic acids. oO. O. 


Influence of Neutral Salts on Soil Reaction. O. ARRHENIUS 
(Proc. Intern. Soc. Soil Sci., 1925, [ii], 1, 24—-33).—With increasing 
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concentration of neutral salt solutions in contact with an acid loam, 
an alkaline loam, a sandy soil, and a peat an increase of the hydrogen. 
ion concentration and titratable acidity of the extracts was observed, 
but not as a direct function of the concentration. Hence “ potential 
acidity ” is not a function of adsorption. The determination of 
the hydrogen-ion concentration of soils by the use of potassium 
chloride solution instead of water for the measurement of potential 
acidity, lime requirement, and the effect of fertiliser is untrust- 
worthy as a measure of the acidity of the soil. 
CHEMICAL ABSTRACTS. 


Hydrogen-ion Concentration of Soils as Affected by Carbon 
Dioxide and by the Soil : Water Ratio, and the Nature of Soil 
Acidity. W.H. Prerre (Soil Sci., 1925, 20, 285—305).—Neither 
the presence of the roots of actively growing plants nor the passage 
of carbon dioxide through the soil affects the px value of the displaced 
soil solution, soils being strongly buffered to carbon dioxide. The 
Pu of some soils, especially very acid ones, varies with the soil : water 
ratio used in making the suspensions; others show no variation. 
When soils which exhibit this difference are thoroughly leached and 
most of the soluble salts and acids removed, they no longer show 
any such variation. These observations support the mineral acid 
theory of soil acidity, since the solution will be saturated with 
respect to the relatively insoluble soil acids even at widely varying 
soil: water ratios. Data are recorded indicating that the hydrogen- 
ion concentration of a filtered soil extract or displaced soil solution 
determined by the colorimetric method agrees well (provided certain 
conditions are observed) with the figure obtained electrometrically 
with a suspension of the same soil. G. Z.. & 


Significance of the Carbon Dioxide of the Soil and of the 
Atmosphere in Agriculture. E. H. Rernavu (Z. Pflanz. Diing., 
1925, 5A, 393—-395).—A reply to various criticisms of the author's 
earlier work. O. O. 


Comparison of Methods for the Determination of Hydrogen- 
ion Concentration in Soils. H. Nrxias and A. Hock (Landw. 
Versuchs.-Stat., 1925, 104, 87—91).—The px values of soils as 
found by using nitrophenols as indicators and by Clark and Lubs’ 
technique show reasonable agreement with each other and also 
with electrometric measurements. O. 0. 


Significance of Electrometric Titration in the Estimation 
of the Lime Requirements of Soils. H. Nixuas and A. Hock 
(Landw. Versuchs-Stat., 1925, 104, 93—102).—Further discussion 
of curves already described (this vol., i, 768). O. O. 


Composition of the Soil Solution as Indicated by the Dis- 
placement Method. J. C. Martin and J. S. Burp (Calif. Sta. 
Rept., 1923, 174—176).—A modification of the Parker displacement 
method, using an apparatus which is illustrated, produced soil 
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solutions for analytical purposes apparently in the same condition 
in which they existed in the soil. CHEMICAL ABSTRACTS. 


Concentration of Phosphate in the Soil Solution according . 
to the Displacement Method. J. C. Martin and J. S. Burp 
(Calif. Sta. Rept., 1923, 173).—Soil solutions, displaced after the 
initial displacement solutions ceased to give uniform concentrations, 
showed a rise in concentration of phosphate when the concentration 
of certain other electrolytes was lowered. CHEMICAL ABSTRACTS. 


Percolation of Water through Soils. E. V. WINTERER (Calif. 
Sta. Rept., 1923, 234—236)—The amount of colloidal material 
leached from soil varies directly with the rate of percolation of 
water. Treatment with dilute solutions of copper sulphate and 
formaldehyde increased the rate of percolation. The rate through 
gravel was twelve times greater than through loam. 

CHEMICAL ABSTRACTS. 


Moisture Relationships of Soils. M. M. McCoor and A. W. 
WeEIDEMANN (Soil Sci., 1925, 20, 243—247).—When a solution 
of sucrose is brought into contact with different soils and soil 
fractions, the concentration of the solution is increased as measured 
by freezing-point determinations, indicating that water is removed 
from the solution. A soil dried at 55° or 100° removes considerably 
more water than the same soil kept at the ordinary temperature. 
This is considered to be additional evidence that soils are capable 
of holding appreciable amounts of water in an “‘ unfree ’’ condition 
(cf. Bouyoucos, Mich. Agric. Exp. Sta., 1916—1918, Tech. Bulls., 
31, 36, 42). C. F. G. 


Relation of Biological Processes to Concentration of Cations 
in Soils. J.S. Burp (Soil Sci., 1925, 20, 269—-283).—Studies are 
reported on the effect of time and various treatments on the con- 
centration and composition of the liquid phase of soil from which 
the original soil solution has been removed by displacement with 
water (cf. Burd and Martin, A., 1924, i, 1396). After initial dis- 
placement of an amount of liquid equivalent to the total water in 
the sample of soil used, a second (and in some cases a third and 
fourth) displacement was carried out. Examination of successive 
portions of the displaced solutions showed that, when the soils were 
kept undisturbed and saturated with water, i.e., under conditions 
such that biological activities were absent or reduced to a minimum, 
there was a definite increase of concentration due to the inherent 
solubility of the solid material. The total concentration of the 
liquid phase of such depleted soils remained, however, very low. 
On the other hand, when the soils were removed from the tubes 
after the initial displacement and kept under aérobic conditions, 
the total concentration of the liquid from later displacements was 
very greatly increased. Further, it is shown that biological oxid- 
ations resulting in substantial increases in the concentration of 
nitrates and sulphates tend in general to increase the total con- 
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centration of the soil solution and, in effect, determine the con- 
-centration of cations as well as of anions. Under anaérobic con- 
ditions (favouring reduction processes), there is a great decrease 
. of nitrates without an equivalent decrease in concentration of cations, 
the loss being compensated for by increase of hydrogen carbonate 
— These changes are very similar to those occurring in cropped 
soils. 


Influence of the Amount and Nature of the Replaceable 
Base on the Heat of Wetting of Soils and Soil Colloids. W. W. 
Pate (Soil Sci., 1925, 20, 329—335).—Saturation of a soil, or of 
colloidal material extracted from it, with a univalent base lowered 
the heat of wetting. Saturation with a bivalent base had no very 
_marked effect. Comparing the extracted colloids from different soils, 
it is shown that the heat of wetting can be positively correlated with 
the amount of replaceable base in the colloid (cf. Bouyoucos, this 
vol., i, 1228). 


What is Humus? S. A. Waxsman (Proc. Nat. Acad. Sci., 
1925, 11, 463—468).—On adding excess of hydrochloric acid to 
a 5°% sodium hydroxide extract of soil, a precipitate, nearly ash- 
free and containing 2-5—3-5% of nitrogen, is obtained: this 
fraction is soluble in alkalis and reprecipitated by acids. The 
filtrate from this fraction, on neutralisation with sodium hydroxide, 
yields a precipitate soluble in acids and alkalis, and quantitatively 
precipitated from solution at px 48. It contains 30—50% of 


ash and about 1% of nitrogen, and to it the buffering properties § 
of the soil are due. H. J.C. 


‘‘Hager '’ Soils. E. Knickmann and M. HExsie (Z. Pflanz. 
Diing., 1925, 5 A, 209—248).—The term “ hager” is applied to a 
forest humus soil of low fertility and in which humification is 
retarded by the action of wind and sun. The results of a compre- § 
hensive physical and (inorganic) chemical examination of such a 
soil are given as compared with a normal forest soil. The “ hager” 
soil is richer in humus and has a higher water capacity than the 
normal soil. The texture of the ‘‘ hager” soil is more uniform 
than that of the normal soil in which the subsoil is richer in the 
finer soil particles. The solubility in hydrochloric acid and the 
nitrogen content are both lower for the “ hager”’ soil than for 
the normal soil. In both cases, the humus is acid, the acidity 
being highest in the “ hager ” soil and lowest in the normal a 
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